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Executive Summary
While vaccines remain the backbone of the public health response alongside non-pharmacological
measures there remains a clinical need for those who are at high risk of developing severe COVID-19
disease leading to hospitalisation. Neutralising monoclonal antibodies (mABs) are a novel class of antiviral
intervention that can bind to and ‘neutralise’ the virus in infected patients. The primary target of these
products is the spike protein.
Currently (Nov 2021) two monoclonal antibodies have been approved for COVID-19 by the EMA
(casirivimab + imdevimab and regdanvimab). The regulatory application for one has been withdrawn
(bamlanivimab/etesevimab), one is in rolling review (tixagevimab & cilgavimab) and one has submitted an
application for marketing authorisation (sotrovimab). Four of the five to date are administered via
intravenous infusion and therefore will require administration by healthcare professionals in a healthcare
setting (hospital); another has been licensed by the MHRA in the UK for both intravenous and
subcutaneous administration. Tixagevimab & cilgavimab is administered as an intramuscular injection.
The population of interest for this review was patients that have been exposed to or have tested positive
for COVID-19 who are at high risk of developing severe COVID-19 disease. High risk patients were defined
as patients at risk of severe disease due to age, BMI of 30kg/m2 or more, or comorbidities such as
hypertension, respiratory disease, or cardiovascular disease. Populations of particular interest for the
review were immunocompromised patients. Outcomes of interest for the review included healthcare
utilisation outcomes (prevention of hospitalisation, duration of hospital stays, ICU rates) disease severity
(requirement for supplemental oxygen), mortality and adverse events (AEs). The treatments included
were bamlanivimab/etesevimab (alone or in combination), casirivimab/imdevimab (alone or in
combination), regdanvimab, and sotrovimab. This review examines the available evidence published up to
30 September 2021. As tixagevimab & cilgavimab was at an earlier stage of development when
undertaking the review it was not included in this version.
Sixteen of the identified publications reported on SARS-CoV-2 infected patients, and three reported on
participants that were SARS-CoV-2 exposed. Four papers reported data on only high-risk patients
(McCreary et al 2021 from OPTIMISE C-19, Gupta et al 2021 from COMET ICE, Dougan et al 2021 from
BLAZE-1, and Weinreich et al 2021 from NCT04425629) (1-4). A further four papers reported subgroup
analysis for high-risk cohorts (two papers by O’Brien et al 2021 from NCT04452318, Gottlieb et al 2021
from BLAZE-1, and Weinreich et al 2021 from NCT04425629) (5-8). The definitions of high risk varied across
the trials. Only one paper reported any analysis in a subgroup of immunocompromised patients

(Weinreich et al 2021 from NCT04425629)(4). Meaningful conclusions could not be drawn due to the low
number of events in this subgroup. Not all the papers identified, reported the number of
immunocompromised patients recruited. Where this data was reported, the number of
immunocompromised participants was generally very low with most trials reporting 1-6% of participants
were immunocompromised; with the exception being the OPTIMISE-C19 trial (as reported by McCreary et
al 2021) (3) which reported that 27% of participants were immunocompromised.
Two peer-reviewed systematic review publications with a focus on COVID-19 neutralising antibodies were
identified (9, 10). In order to summarise the evidence the review group constructed forest plots on the
main relevant outcomes from Siemieniuk et al 2021 (10) which is the only evidence synthesis that
undertook a network meta-analysis. Relative effect (as odds ratios (ORs)) and absolute effects (risk
difference per 1,000 patients) are summarised along with the certainty of evidence assessment undertaken
by Siemienuk et al. (10). All studies demonstrate some benefit although the formal assessment (GRADE) of
the certainty of evidence is classed as low for the majority of the comparisons. Relative effects suggest a
meaningful reduction in hospitalisations for most mAB therapies: point estimates of relative risk reductions
range from approximately 50% to 85% across treatments, with a moderate degree of certainty in some
cases, although these reductions are relative to a modest baseline risk of hospitalisation in the control
arms (median 6% across studies). Pooling these estimates across mAB therapies gives an average reduction
of approximately 70% in the relative risk of hospitalisation, with a high probability of a reduction of at least
50%. The number of hospitalisations across the studies was small, and therefore the absolute effect size
across the studies is small and also highly uncertain. The Review Group estimate with a comparable risk of
hospitalisation, for every 24 patients treated with a mAB therapy, it would be expected that one
hospitalisation could be prevented (equivalently, for every 1,000 patients treated we would expect to
prevent 42 hospitalisations). The reductions in hospitalisations achieved in clinical practice could
potentially be greater if these therapies were to be administered solely to patients with a higher baseline
risk of severe COVID-19, assuming that these patients have a comparable response to mAB therapy. The
effects on other relevant outcomes (mortality, mechanical ventilation, ICU admission) are highly uncertain,
due to extremely small event numbers. The more common adverse events included infusion reactions and
other hypersensitivity related reactions such as anaphylaxis. There were considerable differences between
the study populations, settings, and characteristics, which means that any comparisons between the
treatment effects observed in different trials must be treated with caution.
The WHO (conditional recommendation) and the BMJ Living Guidelines have both recommended
casirivimab and imdevimab for high risk patients who are seronegative. The NiH recommends one of the
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mAbs available under emergency authorisation use to treat non- hospitalized patients with mild to
moderate COVID-19 who are at high risk of clinical progression.
Some other important factors to consider include the impact of vaccination status, circulating variants of
SARs-CoV-2 at the time of trial recruitment and generalisability to future variants, and the value
assessment of these products. Very few trial participants were vaccinated and therefore the
generalisability of the treatment effect is uncertain. In addition, circulating variants are likely to be quite
different to the time of recruitment although some studies for etesivimab, casirivimab, and imdevimab
have supported the effectiveness against the delta variant. As the treatment cost is as yet unknown it is
unclear what the likely economic cost of these treatments will be although the price is estimated to be in
the range of €1,500 to €2,000 per treatment.
The Review Group consider that there is insufficient high-quality evidence to determine differences in
relative efficacy between the treatments. Overall, the currently available evidence of efficacy for both
casirivimab/imdevimab and sotrovimab appears to be stronger than that for regdanvimab, however,
meaningful comparisons between different mAB therapies are not feasible at present.
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1. Introduction
A number of treatments and prophylactic agents have been developed in the midst of the COVID-19
pandemic. While vaccines remain the backbone of the public health response alongside nonpharmacological measures there remains a clinical need for those who are at high risk of developing severe
COVID-19 disease leading to hospitalisation. While evidence for some treatments is robust for others it
continues to be associated with uncertainty (see previous reviews undertaken by NCPE).
Neutralising monoclonal antibodies (mABs) are a novel class of antiviral intervention that can bind to and
‘neutralise’ the virus in infected patients. The primary target of these products is the S protein which
facilitates target cell binding and fusion by binding to the angiotension converting enzyme 2 (ACE2)
receptor. By directing antibodies to the S protein these mABS can neutralise the ability of SARs-CoV-2 to
bind to the host cell. While mABs can be derived from the B cells of convalescent patients (convalescent
plasma therapy (CPT)) or from humanized mice (recombinant), it is the recombinant mABs that this paper
will focus on. Some products include a combination of two mABs which may offer better protection than
monotherapy as they can bind to two overlapping epitopes, thereby lessening the likelihood of loss of antiviral activity due to variants or escape mutants. The regulatory stage for each of the products is described
(Table 1). Emergency Use Authorisations have been issued by the Food and Drugs Authority (FDA) for a
number of products in the US.
The population for whom neutralising mAB’s will be of significant benefit is unclear. The trials have
included broad populations although some have focussed on an exposed or infected cohorts at high risk of
developing severe COVID-19. The indications are in high risk populations.
High risk is broadly defined as those with at least one risk factor such as age >65 years with comorbidities,
BMI >35kg/m2 or age > 55 years with cardiovascular disease, hypertension, or chronic respiratory disease.
Four of the five studied to date are administered via intravenous infusion and therefore will require
administration by healthcare professionals in a healthcare setting (hospital); casirivimab/imdevimab has
been licensed by the MHRA in the UK for both intravenous and subcutaneous administration. Tixagevimab
& cilgavimab is administered as an intramuscular injection. Three of the presentations are combination
products.
The focus of this review is to summarise the evidence for four of these products where clinical trials have
been published. This review will inform the HSE if there are particular groups where these mABs may be of
particular benefit and the supporting evidence.
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Table 1 mABs under development for the treatment of COVID-19
Generic Name
Brand
Company
Route of
Admin

Dose

EMA Rolling
review

CMA
granted

Link to EMA licence or
conditions
of Use of unauthorised
product.

Licensed Indication:
Adults and adolescents
with COVID-19 (from
12 years of age and
weighing at least 40
kilograms) who do not
require supplemental
oxygen and who are at
increased risk of their
disease becoming
severe.

Casirivimab
120mg/mL +
Imdevimab
120mg/mL

Ronapreve®

Regeneron
/
Roche

Intravenous/
Subcutaneou
s*

1200mg+
1200mg
as a
single
infusion

February 2021

Approved
MA
Granted
12/11/2021

Regdanvimab
60mg/mL

Regkirona®

Celltrion

Intravenous

March 2021

Approved
MA
Granted
12/11/2021

Bamlanivimab
700mg/20mL +
Etesevimab

N/A

Eli-Lilly

Intravenous

40mg/kg
as a
single
infusion
(90mins)
not later
than 7
days post
infection
700mg as
a single
infusion

No –
application
withdrawn.

Sotrovimab

Xevudy®

GSK

Intravenous

500mg
over
30mins
as a
single
infusion

March 2021 –
company
withdrew*
from this
process 29th
Oct 2021
May 2021

Tixagevimab
& cilgavimab

Evusheld®

AstraZene
ca

Intramuscula
r (long
acting)

N/A

Rolling review
in progress

Marketing
application
under
review
(started
18/11/2021
)
No

Conditions of use (11)
Licensed Indication:
Adults with COVID-19
who do not require
supplemental oxygen
and who are at increased
risk of their disease
becoming severe
Conditions of use (12)
Conditions of use (13)

Conditions of use (14)

Rolling review (15)

*In its letter notifying the EMA of the withdrawal, the company stated that it withdrew because the CHMP required validation data which could
only be generated by producing new batches of active substance which was not required based on the company’s supply forecasts.

2. Methods
The objective of this review was to identify and synthesise evidence on the use neutralising mABs for the
treatment of COVID-19. The review utilised a rapid review methodology which is further described in the
review protocol (included in Appendix 2).
2.1. Eligibility criteria
The review sought to identify RCTs (or systematic literature review of RCTs) on bamlanivimab/etesevimab
(alone or in combination), casirivimab/imdevimab (alone or in combination), regdanvimab, or sotrovimab.
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The population included was humans that have been exposed to or have tested positive for COVID-19 who
are at high risk of developing severe COVID-19 disease. High risk patients were defined as patients at risk of
severe disease due to age, BMI of 30kg/m2 or more, or comorbidities such as hypertension, respiratory
disease, or cardiovascular disease; evidence on immunocompromised patients where available is
specifically described. Outcomes of interest for the review included:
•
•
•
•

Healthcare utilisation outcomes (prevention of hospitalisation, duration of hospital stays, ICU rates)
Disease severity – requirement for supplemental oxygen
Mortality
Adverse Events (AEs)

A brief summary of recommendations from main evidence based organisations are also summarised.

3. Results
The review identified 31 publications which met the project’s inclusion criteria. Of these 19 were journal
articles or pre-print articles (reporting on 11 separate RCTs), three were abstracts, and 9 were reviews.
Four of the publications reported on participants in hospital settings, one on residents and staff in nursing
homes or assisted living facilities, with the remaining 14 reporting on ambulatory patients in the
community setting (Table 4). Sixteen of the identified publications reported on SARS-CoV-2 infected
patients, with the remaining three reporting on participants that were SARS-CoV-2 exposed. Four papers
reported data on only high-risk patients and a further four papers reported subgroup analysis for high-risk
cohorts.
3.1. Available data from papers reporting only on participants at high risk of severe disease.
Four papers (based on data from four separate trials) report the results for high-risk patients; a description
of these studies with extracted outcome data is provided in Table 5.
McCreary et al 2021 (3) (Bamlanivimab monotherapy & bamlanivimab/etesevimab &
casirivimab/imdevimab)(Non peer reviewed)
The OPTIMISE-C19 trial evaluated the comparative effectiveness of mABs with US FDA Emergency Use
Authorization (EUA) in patients with mild to moderate symptoms of COVID-19. Participants recruited to the
trial were required to meet the eligibility criteria stipulated by the EUAs and were therefore all defined as
high-risk (as per the CDC definition) (16). OPTIMISE-C19 was an open-label, pragmatic, comparative
effectiveness, platform RCT with response-adaptive randomization. It included patients with a positive
SARS-CoV-2 PCR or antigen test, mild to moderate symptoms (for 10 days or less), and risk factor(s) for
progression to severe COVID-19. Hospitalised patients were excluded. Patients could receive any mAB
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available locally as the protocol considered all mABs equivalent; in addition, the prescriber and/or patient
could request a specific mAB if desired therefore the trial is subject to selection bias. Treatment options
were bamlanivimab monotherapy, bamlanivimab/etesevimab, or casirivimab/imdevimab. There was no
non-mAb control arm and all patients received active treatment which was a further source of significant
bias on the treatment effect demonstrated. The vaccination status of the vast majority (88%) of
OPTIMISE-C19 participants was unknown; 3.3% of participants were reported to be fully vaccinated and
6.2% of participants were reported to be partially vaccinated.
In OPTIMISE C-19 (3) there were some concerns regarding randomisation as noted previously. Baseline
characteristics, eligibility, and outcome data were extracted from an electronic health records database,
and the authors have noted that some data may be missing or inaccurate (including for the primary
outcome of hospitalisation). The eligibility criteria and dosing of interventions changed over course of
study, which may have modified treatment effectiveness. The study was terminated before any prespecified boundary for assessing equivalence or superiority had been reached.
The primary outcome was total hospital free days at 28 days: an ordinal endpoint with death up to day 28
as the worst outcome (labelled -1), then the length of time alive and free of hospital, such that the best
outcome was 28 hospital-free days. The data reported is from a period when the Alpha variant was
dominant, and the Delta variant was not pervasive. The bamlanivimab monotherapy and
bamlanivimab/etesevimab arms were stopped early (due to U.S. federal decisions based on concerns
about lack of efficacy against certain SARS-CoV-2 variants) and the identified probabilities did not meet
prespecified statistical triggers for trial conclusions of inferiority or equivalence. Selected results are
presented in Table 5 of Appendix 1. Among high risk ambulatory patients, the rate of hospitalisation and
deaths were similar across the bamlanivimab monotherapy, bamlanivimab/etesevimab, and
casirivimab/imdevimab arms.
Gupta et al 2021 (2) (Sotrovimab) (Non peer reviewed)
The COMET-ICE trial only recruited non-hospitalised patients at high risk of progression of COVID-19. It is a
phase III, multicentre, double-blind, RCT. The definition of high risk was changed during the trial. In the
original protocol the definition included anyone with a BMI ≥30kg/m2 - it was later increased to include
anyone with a BMI ≥35kg/m2. Included patients were 18 years or older with a positive reversetranscriptase PCR or antigen SARS-CoV-2 test result and onset of symptoms within the prior 5 days.
Hospitalised patients or patients with severe disease were excluded. Participants with prior receipt of any
vaccine for COVID-19 were excluded. Severely immunocompromised patients were excluded from the trial.
The definition of immunocompromised included but was not limited to: cancer patients actively receiving
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immunosuppressive chemotherapy or immunotherapy, anyone that had received a solid organ transplant
or allogeneic stem cell transplant recipient within three months of randomization, people with conditions
requiring use of systemic corticosteroids (equivalent to ≥0.5mg/kg of body weight per day of prednisone)
within six weeks of randomization.
Secondary endpoints from COMET-ICE (2) (ER visit, hospitalisation or death by day 29; mortality;
progression to supplemental oxygen) have been reported descriptively only, while some other prespecified endpoints have not been reported at all. Risk of bias assessed as ‘some concerns’ (under the
domain ‘Selection of Reported Results’) in the Kreuzberger et al review (9) .
The primary endpoint was the proportion of patients with hospitalisation for more than 24 hours or death,
due to any cause, through day 29. Selected results are presented in Table 5 of Appendix 1. Among high risk
ambulatory patients, the rate of hospitalisation and death was lower in sotrovimab treated patients
compared to placebo treated patients. The overall number of events observed in the trial was low.
Dougan et al 2021 (1) (Bamlanivamab/etesevimab) (Peer reviewed)
The BLAZE-1 trial did not restrict recruitment to those only at high risk (i.e.recruited patients at high risk of
progression of COVID-19 and patients not at high risk). The trial does not describe the vaccination status of
patients. However, enrolment concluded on 8/12/2020 and therefore the number of partially or fully
vaccinated participants is likely to be close to 0%. It is a phase II–III, double blind, placebo-controlled RCT. It
initially recruited participants with a positive SARS-CoV-2 test within three days prior to the start of
treatment and with mild or moderate COVID-19 symptoms. Hospitalised patients were excluded. BLAZE-1
was originally designed to investigate bamlanivimab monotherapy in ambulatory patients. However, on
FDA the decision to revoke the EUA for bamlanivimab monotherapy the protocol was amended to allow
for the investigation of bamlanivimab in combination with etesevimab. The protocol for this trial
underwent numerous changes. Recruitment to later arms of the trial was restricted to patients at high risk
of severe disease. The reporting in Dougan et al 2021 (1) is restricted to cohort of adolescents and adults
with at least one risk factor for severe COVID-19.
The primary outcome for the cohort enrolled in the Dougan et al 2021 (1) was COVID-19 related
hospitalisation (acute care for ≥24 hours) or death from any cause by day 29. Selected results are
presented in Table 5 of Appendix 1. Among high-risk ambulatory patients, there was a lower incidence of
COVID-19 related hospitalisations and death in participants treated with bamlanivimab plus etesevimab
compared to those treated with placebo. The overall number of events observed in the trial was low.
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Weinreich et al 2021 (c) (4) (Casirivimab/imdevimab) (Non peer reviewed)
NCT04425629 recruited both patients at high risk of progression of COVID-19 and patients not at high risk.
It was a phase I-III adaptive, multicentre, double-blind, placebo-controlled RCT. The trial initially recruited
ambulatory symptomatic participants with SARS-CoV-2-positive diagnostic test (from a sample collected
within 72 hours of randomization). Participants with prior use, current use, or planned use (within 90 days
of study drug administration) of any authorized or approved vaccine for COVID-19 were excluded. The
protocol for this trial underwent numerous changes. The latest preprint available, states that the trial was
amended on 14/11/2020 so that subsequent patients enrolled had one or more risk factors for severe
COVID-19. On 19/02/2021, per independent data monitoring committee recommendation, patients were
no longer randomized to receive placebo. The analysis reported in Weinreich et al 2021 (c) (4) comprised
of adult patients randomized to casirivimab/imdevimab 2,400mg or 1,200mg, with their concurrent
placebo groups serving as a control.
Recruitment of patients without additional risk factors for severe COVID-19 was halted following a protocol
amendment during the trial (based upon phase I/II data). Outcomes for these patients (n=1,040) have not
been reported. Due to this issue as well as a lack of clarity concerning participant flow, this study was
assessed as having a high risk of bias in the Kreuzberger et al systematic review and was therefore
excluded from the analysis entirely (9).
The primary endpoint for the cohort enrolled in the Weinreich et al 2021 (c) (4) was the proportion of
patients with ≥1 COVID-19-related hospitalization or all-cause death through day 29. Selected results are
presented in Table 5 of Appendix 1. Among high-risk ambulatory patients treated with
casirivimab/imdevimab, the rate of hospitalisation or death was significantly lower than those treated with
placebo (RRR 71.3%, 95%CI 51.7 to 82.9 [2,400mg dose]; RRR 70.4%, 95% CI 31.6 to 87.1 [1,200mg dose]),
(although the overall number of events observed was low).
3.1.1 Definitions of high risk and outcomes
The definitions of high risk varied across the trials. McCreary et al 2021 (in OPTIMISE-C19) (3) and Dougan
et al 2021 (in BLAZE-1) (1) both report on trials that used the CDC definition. The CDC definition of high-risk
includes people 55 years or older with CVD, hypertension, or COPD (or other chronic respiratory disease),
people 65 years or older (irrespective of comorbidities), or anyone with comorbidities including BMI
≥35kg/m2. The definition used in Gupta et al 2021 (in COMET-ICE) (2) considered anyone over 55 years
(irrespective of comorbidities) or persons with other comorbidities including a BMI over 30kg/m2 to be
high risk. The definition used in the Weinreich et al 2021 (c) (4) paper (in NCT04425629) considered anyone
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over 50 years (irrespective of comorbidities) or persons with other comorbidities including a BMI over
30kg/m2 to be high risk. The full definitions used are noted in Table 5. Outcomes of interest (as per the
PICO for this review) are also outlined in Table 5. Where standalone data was available it was extracted in
preference to composite outcomes. The outcomes of interest extracted indicate that there may be a slight
benefit associated with the use of mABS. However, the outcomes of interest were not the primary
outcomes reported in the trials (or were part of larger composite outcomes), and therefore, only
Weinreich et al 2021 (c) (in NCT04425629) (4) reports any measures of effect. Analyses from Weinreich et
al 2021 (c) (4) reports a statistically significant difference in COVID-19 related hospitalisations to day 29 in
patients treated with casirivimab/imdevimab (both doses) compared to placebo. The overall event
numbers observed in the trial were very small so these findings should be interpreted with caution.
3.2. Available data on sub-group analyses in participants at high risk of severe disease.
Four papers (from three separate trials) reported the outcomes in a subgroup analysis of patients at high
risk of severe disease. The Gottlieb et al 2021 (6) and Weinreich et al 2021 (b) (7) papers are based on the
BLAZE-1 and NCT04425629 trials respectively (as previously described). The results reported in Gottlieb et
al 2021 (6) (presented in Table 5 of Appendix 1) indicate that there was a slight numerical (but nonsignificant) benefit for patients in the bamlanivimab monotherapy arms and the bamlanivimab/etesevimab
arm compared the placebo arm. Patient numbers in each arm and the overall event numbers were very
small. The results reported in Weinreich et al 2021 (b) (7) (presented in Table 5 of Appendix 1) indicate that
there was a slightly lower incidence of medically attended visits in patients treated with
casirivimab/imdevimab compared to placebo. The difference was non-significant and the overall number
of events was small.
O'Brien et al 2021 (a) (5) (Peer reviewed) and O'Brien et al 2021 (d) (8) (Non peer reviewed)
Data from NCT04452318 was published in two separate publications by O’Brien et al. (5, 8). NCT04452318
was two-part, double-blind, placebo-controlled RCT. The objective of Part A was preventing SARS-CoV-2
infection among previously uninfected household contacts of infected persons. The objective of Part B was
treating recently infected asymptomatic household contacts of infected persons. Persons aged 12 or older
that were symptomatic household contacts of an index case were eligible for the trial and randomized
within 96 hours of collection of the index case’s positive SARS-CoV-2 result. Participants that had received
an investigational or approved SARS-CoV-2 vaccine were excluded.
O'Brien et al 2021 (a) (5) reports on data from Part A of the NCT04452318 trial i.e., patients with SARS-CoV2–negative RT-qPCR test results, seronegative, and asymptomatic at baseline. The primary outcome for
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that cohort was the percentage of participants in whom symptomatic, RT-qPCR–confirmed SARS-CoV-2
infection developed during the 28- day efficacy assessment period.
O'Brien et al 2021 (d) (8) reports on data from Part B of the NCT04452318 trial i.e., patients SARS-CoV-2–
positive by RT-qPCR but unaware of being infected. The primary outcome for that cohort was the
proportion of participants who developed signs and symptoms of COVID-19 within 14 days of a positive RTqPCR at baseline or during the 28-day efficacy assessment period. While participants were eligible for
inclusion in the study regardless of serum antibody status (seronegative, seropositive, or seroundetermined) the primary analysis population used for efficacy analyses was the seronegative modified
full analysis set.
The data extracted indicates that there is a significant benefit associated with the use of
casirivimab/imdevimab and bamlanivimab/etesevimab for the outcomes reported in Table 5. However, the
overall number of events observed was low. There was no benefit observed in patients treated with
bamlanivimab monotherapy.
3.3. Available data on sub-group analyses in immunocompromised participants
This review sought to identify any available evidence in a population of special interest:
immunocompromised patients. Not all the papers identified, reported the number of
immunocompromised patients recruited. Where this data was reported, the number of
immunocompromised participants was generally very low with most trials reporting 1-6% of participants
were immunocompromised; with the exception being the OPTIMISE-C19 trial as reported in McCreary et al
2021 (3) which reported that 27% of participants were immunocompromised. It was also the only trial to
report an explicit definition of immunocompromised: a history of HIV, cancer, transplant (solid organ, stem
cell, or bone marrow), chemotherapy treatment, lupus, rheumatoid arthritis, or liver disease. The available
pre-print on OPTIMISE-C19 does not report any specific analyses for the immunocompromised patient
group (3). Weinreich et al 2021 (c) (4) reports on patients from the NCT04425629 (as outlined in previous
sections) (Table 7). The rate of COVID-19 related hospitalisation or all-cause death was slightly lower in
casirivimab/imdevimab treated patients compared to placebo treated patients (although the number of
patients and events in each arm were very low).
3.4. Published reviews and evidence syntheses.
A total of nine published or preprint reviews were identified by the search (9, 10, 17-23). Of these, two
peer-reviewed publications with a focus on COVID-19 neutralising antibodies were identified, which we
discuss below.
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Siemieniuk et al (10)
Siemieniuk et al (10) have published results on a living systematic review and meta-analysis of RCTs
investigating antibody and cellular therapies for the treatment of COVID-19. As of the most recent
published update (search date 21st July 2021), the review had identified 4 studies of bamlanivimab, 2 of
bamlanivimab+etesevimab, and one trial each for sotrovimab and regdanvimab, all of which have been
included in this Rapid Review. Studies investigating therapies for the prevention of symptomatic COVID-19
among exposed individuals were not included.
Evidence synthesis was carried out for outcomes with sufficient data in the form of a network metaanalysis (NMA), which combines direct and indirect evidence to provide an estimate of relative treatment
effects for all pairs of interventions. Of note, different doses and timing of doses for the same mABs/mAB
combinations were treated as a single intervention. Among patients with mild-to-moderate disease at
baseline, the results indicated a likely reduction in risk of hospitalisation (by day 28) for
casirivimab/imdevimab compared to placebo/SoC (Odds Ratio [OR] 0.29, 95% CI 0.17 to 0.47; Absolute Risk
Reduction [ARR] 42 per 1000, 95% CI 30 to 50), with certainty of evidence assessed as moderate (GRADE).
Results for other mABs compared with placebo/SoC in this population were similar, though certainty of
evidence was assessed as low in all cases. The effect of regdanvimab on hospitalisations was unclear with
confidence intervals containing the null effect (OR 0.48, 95% CI 0.14 to 1.60; ARR 24, 95% CI -37 to +52).
The results of the NMA for the hospitalisation outcome among patients with mild-to-moderate COVID-19
at baseline demonstrate considerable uncertainty (Table 8 and Figure 1 below).
Due to small event numbers, no intervention showed a clear reduction in 90-day mortality or need for
mechanical ventilation compared with placebo/SoC (Table 8 and Figure 1; the results of indirect
comparisons between mABs were all either highly uncertain or not estimable and are thus not shown).
Among patients with severe COVID-19 at baseline, no additional information on the outcomes of mortality,
mechanical ventilation, or length-of-stay was obtained from the evidence synthesis. The Review Group
highlights that the credible intervals for treatment effects do not capture the full range of uncertainty
arising from the NMA: there is additional uncertainty arising from the heterogeneity of included studies in
terms of patient characteristics, dose and timing of interventions, outcome definitions, and circulating
variants, and therefore comparisons between mABs must be treated with caution. The review group for
this rapid evidence review have presented the relevant results from Siemieniuk et al (10) graphically in
Figure 1 to summarise the estimated treatment effects of each of the mABs compared with
placebo/standard-of-care.
Kreuzberger et al (9)
A Cochrane Review of neutralising monoclonal antibodies for Covid-19 was also identified, with a search
date of 30th July 2021 (9). A total of six RCTs meeting the inclusion criteria were identified. A decision was
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made a priori not to pool different doses of the same mABs or mAB combinations ‘due to the possibility of
antibody-dependent enhancement, which may be dose-dependent (10, 24).’ No formal evidence synthesis
(i.e. meta-analysis) could be carried since the review identified only one study per comparison, as a result
of treating different doses as distinct interventions. All identified studies have been discussed previously in
this Rapid Review.
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Figure 1: Synthesised estimates of treatment effects for different mABS versus placebo/SoC from Siemieniuk et al. including the certainty of
evidence (GRADE) assessment. Effects estimated using Bayesian random-effects (network) meta-analysis. The outcomes of hospitalisation,
mortality, and mechanical ventilation have been estimated from studies enrolling patients with mild to moderate COVID-19 at baseline only.
Infusion reactions estimated for patients with COVID-19 of any severity. OR: odds ratio; RD: risk difference; CI: confidence interval; Cas. + Imd.:
casirivimab/imdevimab; Bam. + Ete.: bamlanivimab/etesevimab
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3.5. Summary of efficacy outcomes
In the target population of patients at high-risk of severe COVID-19 (broadly defined), treatment effects for
relevant outcomes have been either been reported in trial publication/preprints, or estimated in the
reviews of Kreuzberger et al (9) and Siemieniuk et al (10). Where feasible, the ERG have also estimated an
average treatment effect across mAB therapies by pooling the estimated effects for individual therapies
from these reviews (using a Bayesian random-effects method analogous to that used for the NMA in
Siemieniuk et al (10)). These pooled estimates should be treated with caution due to between-study
heterogeneity and the possibility of systematically different efficacy for different mAB therapies.
3.5.1 Hospitalisation
Among outpatients with COVID-19 in the target population, several mAB therapies appear to be effective
at reducing hospitalisations:
-

For sotrovimab versus placebo, a relative risk reduction of 85% (95% CI 44% to 96%) of
hospitalisation lasting at least 24 hours or death for any cause (Gupta et al) (2), with similar
estimates in the Kreuzberger et al and Siemieniuk et al reviews (9, 10).

-

For bamlanivimab/etesevimab versus placebo, a relative risk reduction of 70% (95% CI 41 to 84) of
admission to hospital or death was estimated in Kreuzberger et al (9) and a similar result in
Siemieniuk et al (10).

-

For casirivimab/imdevimab versus placebo, a relative risk reduction of 73.5% (95% CI 35.3 to 89.1) [
1200mg dose] and 71.5% (95% CI: 51.3 to 83.3) [2400 mg dose] for the outcome of hospitalisation
(Weinreich et al 2021(c)) (4)

Efficacy estimates for bamlanivimab versus placebo have been obtained in broader risk populations,
though are numerically similar to the above (9, 10). Efficacy for regdanvimab versus placebo has also been
estimated in a broader risk population and is less certain overall (9, 10). Results from McCreary et al (3)
suggest comparable efficacy of bamlanivimab/etesevimab and casirivimab/imdevimab in terms of a
composite outcome incorporating mortality, hospitalisation, and length of stay (with an 86% probability of
equivalence).
Pooling the estimated effects across mAB therapies suggests an average reduction of approximately 70% in
the relative risk of hospitalisation: OR 0.29 (95% CrI: 0.17 to 0.48) based upon Siemieniuk et al (10) and RR
0.32 (95% CrI: 0.20 to 0.50) based upon Kreuzberger et al (9). Assuming a hospitalisation rate of 6% in the
target population, , i.e. the median rate among the placebo arms of the studies included in Siemieniuk et al
(10), these estimates would imply respective absolute reductions in hospitalisation of 41.83 (95% CrI 30.15
to 49.21) and 40.88 (95% CrI 29.90 to 47.88) per 1,000 patients treated with mABs.
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Admission to ICU or requirement for mechanical ventilation
Data for these outcomes for outpatients in the target population are reported for casirivimab/imdevimab,
sotrovimab, and regdanvimab versus placebo. While fewer events were observed in the
casirivimab/imdevimab and sotrovimab arms, the number of events was too low to draw firm conclusions
regarding efficacy (9, 10). The pooled estimate of the effect on mechanical ventilation (based upon
Siemieniuk et al (10)) was highly uncertain: OR 0.34 (95% CrI 0.06 to 1.97). Efficacy of other mAB therapies
for these outcomes was not available.
Among seronegative hospitalised patients with COVID-19, the RECOVERY trial indicated a reduction in the
rates of progression to non-invasive ventilation (RR 0.85; 95%CI 0.75 to 0.97) and invasive ventilation (RR
0.67; 95% CI 0.52 to 0.88) for casirivimab/imdevimab versus placebo (25). There was no evidence of a
beneficial effect among seropositive patients.
3.5.2 Mortality
Among high-risk outpatients with COVID-19, bamlanivimab/etesevimab may reduce mortality by day 30
(RR 0.05; 95%CI 0.00 to 0.81 from (9); OR 0.05, 95% CI 0.00 to 1.01 from Siemieniuk et al (10)). Other mAB
therapies all showed numerically fewer deaths compared with placebo/SoC overall, though event numbers
were too low to establish efficacy at preventing death. Pooling estimates from Siemieniuk et al (10) gives
an OR 0.44 (95% CrI 0.14 to 1.20), while that from Kreuzberger et al (9) differs considerably due to the
exclusion of influential studies (RR 0.13; 95% CrI 0.02 to 1.04).
Among seronegative patients hospitalised with COVID-19, the RECOVERY trial indicated a modest
reduction in mortality for casirivimab/imdevimab versus SoC (RR 0.80, 95%CI 0.70 to 0.91) (25). There was
no evidence of a beneficial effect among seropositive patients.

4. Safety profiles of the interventions of interest
The EMA documents outlining the conditions of use for unauthorised products and EPAR documents
provide an overview of safety issues and undesirable effects, which are detailed below.
Bamlanivimab alone
The safety analysis for bamlanivimab monotherapy as reported in the EMA’s conditions of use of
unauthorised product document (13) is based on data from the BLAZE-1 trial (as reported in papers by
Dougan et al 2021, Chen et al 2021, and Gottlieb et al 2021 in this review) (1, 6, 26). The document notes
that serious hypersensitivity reactions have occurred with bamlanivimab with and without etesevimab.
Serious hypersensitivity reactions have occurred in patients treated with bamlanivimab (with and without
etesevimab). The document also reports that clinical worsening of COVID-19 after administration of
bamlanivimab has been reported. Some of these events required hospitalization. It is not known if these
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events were related to bamlanivimab use or were due to progression of COVID-19. In BLAZE-1 SAEs
occurred in one placebo-treated subject (1%) and in one bamlanivimab-treated subject (1%). The most
commonly reported adverse event was nausea (reported in 4% of trial participants).
Bamlanivimab/etesevimab
The safety analysis for bamlanivimab/etesevimab as reported in the EMA’s conditions of use of
unauthorised product document (13) is also based on data from the BLAZE-1 trial (as reported in papers by
Dougan et al 2021, Chen et al 2021, and Gottlieb et al 2021 in this review) (1, 6, 26). In the phase III
component of BLAZE-1, the most common AEs were nausea, dizziness, and rash (each reported in 1% of
subjects treated with bamlanivimab and etesevimab and in 1% of placebo subjects). A case of anaphylaxis
and other cases of serious infusion-related reactions were reported with infusion of bamlanivimab with
and without etesevimab. In the phase II portion of BLAZE-1, 2% of subjects treated with
bamlanivimab/etesevimab, and 1% of placebo-treated subjects experienced immediate hypersensitivity
events. In the phase III portion of BLAZE-1, 1% of subjects treated with bamlanivimab/etesevimab
experienced immediate hypersensitivity events.
Casirivimab/imdevimab
The safety analysis as reported in the EMA’s EPAR document (11) reports that overall, the safety profile of
casirivimab/imdevimab is manageable and in line with what is expected from a monoclonal antibody
targeting a viral protein and with no intrinsic effector function. The safety evaluation was based on 7,671
participants who received casirivimab/imdevimab. In general, the incidence of SAEs and AEs of special
interest was low, no dose-dependent pattern of AEs was observed, and no specific safety signal was
identified. The number of deaths was deemed low; there were seven deaths reported during the study
period, none of the deaths were considered related to study drug - all considered related to advanced and
progressive COVID-19 disease. The EPAR also reports on post marketing experience of AEs. Since 21
November 2020, 363 cases have reported 1,153 AEs, including 68 cases (with 168 events) reporting a
medication error and 238 cases (714 events) reporting an SAE. The most frequently reported SAEs (defined
as occurring in 10 or more patients) were COVID-19 pneumonia, dizziness, cough, dyspnoea, hypotension,
hypoxia, nausea, chills, chest pain, pyrexia, vomiting, fatigue, and decreased oxygen saturation. A total of
five cases (five events) of anaphylaxis have been reported. Eight fatal cases were reported with 10 events
(pulmonary embolism, oxygen saturation decreased, dyspnoea, acute respiratory failure, COVID-19,
COVID-19 pneumonia, dyspnoea on exertion, death [three events]); all cases were considered unrelated to
study drug.
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Sotrovimab
The safety analysis as reported in the EMA’s conditions of use of unauthorised product document (14) is
based on an interim analysis from the COMET-ICE trial (as reported in Gupta et al 2021 for this review) (2).
The document reports that anaphylaxis and infusion-related reactions have been reported following
infusion of sotrovimab. The only event to occur with a frequency of ≥1% in the sotrovimab arm was
diarrhoea (<1% in placebo group). All other AEs with a frequency of ≥1% occurred in the placebo arm. SAEs
were reported in 2% of patients receiving sotrovimab and 6% of patients receiving placebo
(hospitalisations including those due to progression of COVID-19 were included as SAEs in COMET-ICE).
Regdanvimab
The safety analysis as reported in the EMA’s conditions of use of unauthorised product document (12) is
based on interim data from patients with COVID-19 NCT04602000 (as reported in Eom et al 2021 in this
review) (28). The document notes that infusion-related reactions have been observed with administration
of regdanvimab. The most commonly reported AE associated with regdanvimab was hypertriglyceridaemia
(2.8%). Neutropenia is the only other commonly reported AE reported in the document.

5. Statistical and methodological issues in the included studies
A key issue across many studies and outcomes is the small number of events, which results in imprecise
estimates of treatment effects (i.e. wide confidence intervals). In other words, there is a strong possibility
that the true treatment effect differs considerably from the effect observed in the study. This is a particular
concern for outcomes such as progression to severe or critical COVID-19, mechanical ventilation, ICU
admission, and death. In the case of the prevention study reported in papers from O’Brien et al (5, 8, 29,
30), this issue also arises for the hospitalisation outcome.
No formal assessment of bias was carried out as part of this ERG Rapid Review. However, many of the
included studies have been assessed in previous reviews (9, 10), and were generally considered to exhibit a
low risk of bias across most outcomes, with some exceptions.
5.1. Heterogeneity and generalisability
There were considerable differences between the study populations, settings, and characteristics, which
means that any comparisons between the treatment effects observed in different trials must be treated
with caution. Indeed, there were differences in the distributions of COVID-19 risk factors across included
studies. Moreover, the definitions of ‘high-risk’ patients differed between trials and thus simple
comparisons of the proportion of high-risk patients may not be informative. As studies were conducted in
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different locations at different points in time, it is likely that subjects were exposed to and/or infected with
different coronavirus variants. Efficacy of mABs may differ between variants, limiting comparisons
between studies. The timing of treatment administration relative to symptom onset (or exposure in the
case of prevention trials) differs between studies. It has been suggested that early treatment with mABs
may be associated with improved efficacy. As a result of this heterogeneity, comparisons between mAB
treatments should be interpreted with caution (including those obtained from the NMA in Siemieniuk et al
(10)).
The generalisability of the included studies to the Irish setting may be limited by a number of factors; the
study participants are likely to have a lower overall risk-profile than the target population in Irish clinical
practice. In some studies, a very broad definition of ‘high-risk’ patients was used (e.g. including all patients
aged 50+, or with BMI 25kg/m2+). Differences in certain risk factors may affect both prognosis and
response to mAB treatment.
In the ‘prevention’ studies BLAZE-2 part 1 (Cohen et al 2021) (31) and NCT04452318 part A (O’Brien et al
2021) (5, 30), treatment effects are reported for those individuals who were pCR-negative and
seronegative at the time of treatment administration. If mAB therapies were to be used as post-exposure
prophylaxis in clinical practice without waiting for confirmation of negative serology and pCR results, then
efficacy estimates obtained from these studies may not be applicable. Efficacy among all patients who
received the interventions in these studies (i.e. regardless of infection or serology status at baseline) would
be more relevant to clinical practice, however, these have not been reported.

6. Summary of Recommendations from other jurisdictions
World Health Organisation (32)
Conditional Recommendation for those with non-severe COVID-19 at high risk of severe disease and in
seronegative patients with severe or critical COVID-19.
The WHO have issued a conditional recommendation for casirivimab/imdevimab in patients with nonsevere COVID-19, conditional to those at highest risk of hospitalisation. Non-severe are those who do not
meet the criteria for severe or critical infection. The WHO consider that while there is a substantial
reduction in the relative risk of hospitalisation, the absolute benefit will be trivial and therefore those at
highest risk should be prioritised. The panel considered that a risk beyond 10% of being hospitalised for
COVID-19 would represent the threshold above which most would want to be treated. Finally, in the
absence of credible tools to predict risk for hospitalisation in people infected with COVID-19, typical
characteristics of those with high risk would be lack of vaccination, older people or those with
immunodeficiencies and/or chronic diseases (e.g. diabetes).
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For patients with severe or critical COVID-19 WHO conditionally recommend casirivimab/imdevimab under
the condition that the patient has seronegative status. The panel considered that the benefit of the
combination was only observed in those with seronegative status and therefore clinicians will need to
identify those by credible tests at the point of care to appropriately apply this recommendation.
Treatment with casirivimab/imdevimab should be in addition to standard of care.
NICE COVID-19 Rapid Guideline: Managing COVID-19 (33)
Casirivimab/imdevimab are recommended to patients aged 12 and over who are in hospital who no
detectable SARS-CoV-2 antibodies (seronegative).
The criteria for accessing treatment have been published in NHS England's Interim Clinical Commissioning
Policy on casirivimab and imdevimab for patients hospitalised due to COVID-19 (aged 12 years and above),
in September 2021. These criteria include: Infection must be PCR confirmed or where the multidisciplinary
team has a high level of confidence that COVID-19 is the most likely diagnosis; and where they are
hospitalised specifically for management of symptoms of COVID-19; and are negative for baseline serum
anti-spike antibodies against SARS-CoV-2 and; either aged 50 years and over; aged 12-49 years and
determined to be immunocompromised by the multidisciplinary team. Immunocompromised is also
defined in the recommendations (See Appendix 1 of the commissioning document).
National Institute for Health (34)
One of the anti-SARS-CoV-2 mAb products available under Emergency Use Authorisation is
recommended to treat non-hospitalized patients with mild to moderate COVID-19 who are at high risk of
clinical progression.
The products available are bamlanivimab/etesevimab, casirivimab/imdevimab IV infusion or as
subcutaneous injections; or sotrovimab IV infusion. The NiH panel published an updated statement in
October 2021 on the prioritisation of mABS for COVID-19. This updated statement suggested prioritising:
·

the treatment of COVID-19 over post-exposure prophylaxis of SARS-CoV-2 infection; and

·

Prioritizing anti-SARS-CoV-2 mAB therapy for unvaccinated or incompletely vaccinated individuals
and vaccinated individuals who are not expected to mount an adequate immune response (e.g.,
individuals who are immunocompromised or on immunosuppressive medications or individuals
aged ≥65 years).

In order to identify patients at highest risk of progressing to severe COVID-19 a list of risk factors is
available from the CDC website. The most important of these include (listed alphabetically) age (risk
increases with each decade after age 50), cancer, cardiovascular disease, chronic kidney disease, chronic
lung disease, diabetes, immunocompromising conditions or receipt of immunosuppressive medications,
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obesity (BMI ≥30kg/m2), pregnancy, and sickle cell disease. Of note multi comorbidities will further
increase the risk of developing severe COVID-19.

7. Discussion of important research questions for decision makers and brief summary of economic
impact
7.1. Target population
The population eligible for treatment is potentially quite large and the evidence from the studies does not
provide robust evidence on subgroups of the high risk population to determine benefit in specific
populations e.g. immunocompromised. The review group looked to the literature in Ireland to attempt to
quantify what the high risk population in Ireland would be as per the trial definitions. A recent report from
the TILDA research group quantified the number of people who may be considered at high risk of COVID19 in Ireland and they did this according to medication use and disease type. It is clear that the potential
eligible population as per the studies would be significant. Given that the majority of these patients would
already have received vaccination and would be presumed to have immunity the number is therefore likely
to be less.
Table 2 Number of patients with multimorbidity in Ireland (35))

>50 years
>70 years

Hypertension Diabetes
Kidney
Heart
Disease or
Mellitus
Disease
Disease
Asthma
749,900
182,800
128,600
161,600
265,000
260,400
63,400
36,500
70,000
80,000

In addition, the report quantified the number at high risk due to medication use.
Table 3 Number of patients on medication linked to possible high risk for COVID-19 (35)

Oral Steroids
<70 years
>70 years

Immunosuppressants Antineoplastic Antiagents
hypertensives
5,500
5,300
3,500
371,000
2,300
2,200
1,500
267,700

The report highlights that over 30% of over 70’s live with three or more chronic diseases.
In the mABs studies the descriptions of immunocompromised patients was not always adequately
described and where data was reported the number of immunocompromised participants was generally
very low with most trials reporting 1-6% of participants were immunocompromised; with the exception
being the OPTIMISE-C19 trial as described in McCreary et al (3) which reported that 27% of participants
were immunocompromised.
The recent recommendation (described above) from the WHO, advised that the benefit of mABs is likely to
be greater in those who have tested as SARS-CoV-2 negative i.e. seronegative. However, the evidence in
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this cohort is also not adequately captured in the studies. Those who are seronegative may be so due to
lack of vaccination or exposure to the virus or because they have not mounted an adequate response to a
vaccine.
7.2. Impact of Vaccination Status
Vaccination status of trial participants was poorly described in the studies and where recorded was either
very low or part of the exclusion criteria. The timing of the studies was primarily from the second half of
2020. Therefore, the population included are likely to be different to the possible eligible populations
being considered by decision makers, which may include those who are vaccinated. Vaccination could
plausibly reduce the relative treatment effect of mABs by improving outcomes in patients receiving SoC.
Those who have received vaccinations and who may not have mounted an immunological response for
whatever reason are of particular concern and are a cohort who may be considered at very high risk. Given
that the studies either excluded these type of participants the generalisability of the data to this cohort is
highly uncertain.
Seronegative subgroups in the trials generally consisted of individuals without previous exposure to the
virus and therefore may not be a good proxy to model efficacy in individuals who remain seronegative
despite vaccination. Indeed, the latter group are likely to have a considerably higher risk profile overall,
which again may affect both prognosis and response to mAB treatment. Conversely, even in the absence of
antibodies, vaccination may induce a protective T-cell response which is likely to confer some protection.
7.3. Impact of Circulating variants
The impact of different circulating variants on the effectiveness of the mABs is also a relative unknown.
The predominant circulating virus in most countries is now the delta variant however at the time of study
enrolment the wild type was more prevalent, with delta variant becoming more prevalent at the beginning
of 2021.
In a study published in Nature which examined the impact of delta (and other) variant(s) on the
neutralising ability of mABs (36), the Delta variant was resistant to neutralization by some anti-NTD and
anti-RBD monoclonal antibodies, including bamlanivimab, and these antibodies showed impaired binding
to the spike protein. Etesivimab exhibited a 200-fold increase in IC50 against the Alpha variant.
Bamlanivimab and etesivimab have previously been reported to not neutralize the Beta variant (37).
Bamlanivimab lost antiviral activity against the Delta variant, in line with previous results that showed that
L452R is an escape mutation for this antibody (38). Etesivimab, casirivimab, and imdevimab remained
active against the Delta variant. The recent emergence of the latest variant (first detected in South Africa
B.1.1.529) is a particular concern, although not yet recorded in Ireland.
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7.4. Cost and economic consequences
The price per treatment for these products for member states is unclear. However, it is estimated that the
products may be between €1,500 and €2,000 per dose excluding VAT.
The number of people who need to be treated (NNT) to prevent one hospitalisation depends both on how
well the treatment works and the frequency of hospitalisations in the target group. For a group which
would otherwise have a hospitalisation rate of 6%, we have estimated a reduction of 42 hospitalisations
per 1,000 patients treated with mABs by pooling the results from Siemieniuk et al (10) (Figure 1) across
therapies: equivalently, we can say for approximately every 24 patients treated we will prevent 1
hospitalisation. In groups with a higher baseline risk of hospitalisation, we would expect to prevent a
larger number of hospitalisations (per 1,000 patients treated), however, this may not be achieved if such
patients respond less well to mAB therapy (for example, due to other comorbidities or medications).
It is difficult to estimate a budget impact for these products given the uncertainty in relation to benefit in
specific populations.
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Appendix 1: Tables
Table 4 Full text publications on RCTs meeting the inclusion criteria of the review
Publication
Horby et al 2021
(25)
Chen et al 2021 (a)
(39)

Publication
type
Pre-print
Peer reviewed
article

NCT number;
study name
NCT04381936;
RECOVERY
NCT04411628

Trial location
UK

Sample
size*
9,785

Setting at
baseline
Hospital

USA
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Hospital

Patient category at baseline
SARS-CoV-2 infected

Intervention
Casirivimab/ imdevimab

SARS-CoV-2 infected symptomatic -moderate or severe
symptoms
SARS-CoV-2 infected symptomatic

Bamlanivimab alone

Weinreich et al 2021
(a) (27)

Peer reviewed
article

NCT04425629

United States, Chile,
Mexico, Romania

275

Community

Casirivimab/ imdevimab

Weinreich et al 2021
(b) (7)

Pre-print

NCT04425629

United States, Chile,
Mexico, Romania

665

Community

SARS-CoV-2 infected symptomatic

Casirivimab/ imdevimab

Weinreich et al 2021
(c) (4)

Pre-print

NCT04425629

United States, Chile,
Mexico, Romania

4,057

Community

SARS-CoV-2 infected –
symptomatic - high risk

Casirivimab/ imdevimab

Dougan et al 2021
(1)

Peer reviewed
article

NCT04427501;
BLAZE-1

USA

1,035

Community

Bamlanivimab/etesevimab

Chen et al 2021 (b)
(26)

Peer reviewed
article

NCT04427501;
BLAZE-1

USA

452

Community

Gottlieb et al 2021
(6)

Peer reviewed
article

NCT04427501;
BLAZE-1

USA

577

Community

O'Brien et al 2021
(a) (5)

Peer reviewed
article

NCT04452318

USA, Romania, and
Moldova

1,505

Community

O'Brien et al 2021
(b) (30)

Pre-print

NCT04452318

USA, Romania, and
Moldova

1,505

Community

O'Brien et al 2021
(c) (29)

Pre-print

NCT04452318

USA, Romania, and
Moldova

207

Community

SARS-CoV-2 infected symptomatic -mild or moderate
symptoms –patients at high risk of
severe disease
SARS-CoV-2 infected symptomatic -mild or moderate
symptoms
SARS-CoV-2 infected symptomatic -mild or moderate
symptoms
household contacts of an index
patient - SARS-CoV-2 uninfected
- seronegative
household contacts of an index
patient - SARS-CoV-2 uninfected
- seronegative
household contacts of an index
patient - SARS-CoV-2 infected –
asymptomatic - seronegative

Bamlanivimab alone
Bamlanivimab/etesevimab,
Bamlanivimab alone
Casirivimab/ imdevimab
Casirivimab/ imdevimab
Casirivimab/ imdevimab
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O'Brien et al 2021
(d) (8)

Pre-print

NCT04452318

United States, Romania,
Moldova

207

Community

Cohen et al 2021
(31)

Peer reviewed
article

NCT04497987;
BLAZE-2

USA

966

Nursing and
assisted living
facilities

Lundgren et al 2021
(a) (40)

Peer reviewed
article

NCT04501978;
ACTIV-3

United States, Denmark,
and Singapore.

314

Lundgren et al 2021
(b) (41)

Pre-print

NCT04501978;
ACTIV-3

United States, Denmark,
and Singapore

Gupta et al 2021 (2)

Pre-print

Kim et al 2021 (42)

Peer reviewed
article
Pre-print

NCT04545060;
COMET-ICE
NCT04593641;
Study 1.2
NCT04602000
NCT04790786;
OPTIMISEC19

Eom et al 2021 (28)
McCreary et al 2021
(3)

Pre-print

household contacts of an index
patient - SARS-CoV-2 infected –
asymptomatic - seronegative
Staff or residents at facilities with
≥1 confirmed SARS-CoV-2 index
case – uninfected - seronegative

Casirivimab/ imdevimab

Hospital

SARS-CoV-2 infected symptomatic

Bamlanivimab alone

314

Hospital

SARS-CoV-2 infected symptomatic

Bamlanivimab alone

United States, Canada,
Brazil, Spain
Republic of Korea and
Romania
South Korea, Romania,
Spain, and USA

583

Community

Sotrovimab

18

Community

327

Community

United states

2,466

Community

SARS-CoV-2 infected-high risk
only
SARS-CoV-2 infected symptomatic -mild symptoms
SARS-CoV-2 infected symptomatic -mild or moderate
symptoms
SARS-CoV-2 infected symptomatic -mild or moderate
symptoms – high risk patients only

Bamlanivimab alone

Regdanvimab
Regdanvimab
Bamlanivimab alone,
Bamlanivimab/etesevimab,
or Casirivimab/ imdevimab

* Sample size of the efficacy populations reported
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Table 5 Papers reporting only on participants at high risk of severe disease
Publication
Sample
Data
Treatments
Outcomes reported*
size
collection
period
McCreary et
2,466
10/03/21 Bamlanivimab Death through day 28
al 20211 (3)
–
, bamlanivima Bamlanivimab arm: 1/128 (0.8%)
25/06/21
b/etesevimab,
Bamlanivimab/etesevimab arm: 7/885 (0.8%)
or casirivimab/ Casirivimab/imdevimab arm: 6/922 (0.7%)
imdevimab)
Hospitalisations through day 28
Bamlanivimab arm: 16/128 (12.5%)
Bamlanivimab/etesevimab arm: 130/885 (14.7%)
Casirivimab/imdevimab arm: 132/922 (14.3%)
Median length of stay in hospital through day 28 (days)
Bamlanivimab arm: 4 (IQR) (2-10)
Bamlanivimab/etesevimab arm: 4 (IQR) (3-7)
Casirivimab/imdevimab arm: 3 (IQR) (2-6)
Infusion-related AEs
Bamlanivimab arm: 0/128 (0%)
Bamlanivimab/etesevimab arm: 12/885 (1.4%)
Casirivimab/imdevimab arm: 9/922 (1.0%)
SAEs
Bamlanivimab arm: 0/128
Bamlanivimab/etesevimab arm: 1/885
Casirivimab/imdevimab arm: 4/922
Gupta et al
583
27/08/20
Sotrovimab
Hospitalised >24 hours through day 29
20212 (2)
– 4/03/21 500mg or
Sotrovimab arm: 3/291 (1%)
placebo IV
Placebo arm: 21/292 (7%)
Death through day 29
Sotrovimab arm: 0/291 (0%)
Placebo arm: 1/292 (<1%)
ER visit (without hospitalisation) through day 29
Sotrovimab arm: 2/291 (<1%)
Placebo arm: 8/292 (3%)
Non-invasive ventilation through day 29
Sotrovimab arm: 0/291 (0%)
Placebo arm: 5/292 (2%)
Invasive mechanical ventilation through day 29
Sotrovimab arm: 0/291 (0%)
Placebo arm: 2/292 (<1%)
Admission to ICU through day 29
Sotrovimab arm: 0/291 (0%)
Placebo arm: 5/292 (2%)
≥ 1 SAE through day 29 (safety analysis population)
Sotrovimab arm: 7/430 (2%)
Placebo arm: 26/438 (6%)
Dougan et al
1,035
4/08/20 – bamlanivimab Hospitalisations by day 29 (COVID-19 related)
20211 (1)
8/12/20
2,800mg
Bamlanivimab/Etesevimab arm: 11/ 518 (2.1%)
and etesevima Placebo arm: 33/517 (6.4%)
b 2,800mg, or
Mean duration of hospitalisation
placebo IV
Bamlanivimab/Etesevimab arm: 7.3±6.4 days
Placebo arm: 11.2±10.1 days
Deaths by day 29
Bamlanivimab/Etesevimab arm: 0/518
Placebo arm: 10/517
SAEs
Bamlanivimab/Etesevimab arm: 7/518(1.4%)
Placebo arm: 5/517 (1%)
Weinreich et
4,057
24/08/202 casirivimab/im Requirement of mechanical ventilation within 29 days
al 2021 (c)3
0–
devimab
casirivimab/imdevimab 1,200mg arm vs placebo (concurrent
(4)
17/01/202 1,200mg,
1,200mg): 1/736 (0.1%) vs 2/748 (.3%) RRR (95% CI) 49.2% (-459.2
1
casirivimab/im to 95.4)
devimab
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2,400mg, or
placebo IV

casirivimab/imdevimab 2,400mg arm vs placebo (concurrent
2,400mg): 1/1,355 (<0.1%) vs 6/1,341 (0.4%) RRR (95% CI) 83.5%
(-36.8 to 98.0)
≥1 Covid-19 related hospitalisation or all cause death to day 29
casirivimab/imdevimab 1,200mg arm vs placebo (concurrent
1,200mg):
7/736 (1%) vs 24/748 (3.2%) RRR (95% CI) 70.4% (31.6 to 87.1)
casirivimab/imdevimab 2,400mg arm vs placebo (concurrent
2,400mg):
18/1,355 (1.3%) vs 62/1,341 (4.6%) RRR (95% CI) 71.3% (51.7 to
82.9)
≥1 Covid-19 related hospitalisation to day 29
casirivimab/imdevimab 1,200mg arm vs placebo (concurrent
1,200mg):
7/736 (0.8%) vs 23/748 (3.1%) RRR (95% CI) 73.5% (35.3 to 89.1)
casirivimab/imdevimab 2,400mg arm vs placebo (concurrent
2,400mg):
17/1,355 (1.3%) vs 59/1,341 (4.4%) RRR (95% CI) 71.5% (51.3 to
83.3)
Mean no. days hospitalisation
casirivimab/imdevimab 1,200mg arm: 7.0 ± 8.04
placebo (concurrent 1,200mg) arm: 8.4 ± 6.74
casirivimab/imdevimab 2,400mg arm 8.6 ± 7.07
placebo (concurrent 2,400mg) arm: 10 ±7.16
Admission to an ICU within 29 days
casirivimab/imdevimab 1,200mg arm vs placebo (concurrent
1,200mg): 3/736 (0.4%) vs 7/748 (0.9%) RRR (95% CI) 56.4% (-67.8
to 88.7)
casirivimab/imdevimab 2,400mg arm vs placebo (concurrent
2,400mg): 6/1,355 (0.4) vs 18/1,341 (1.3%) RRR (95% CI) 67% (17.2
to 86.9)

* Outcomes reported as per the PICO of the review. Where standalone data was available it was extracted in preference to composite outcomes IQR:
interquartile range RRR: relative risk reduction CI: confidence interval AE: adverse event SAE: severe adverse event TEAE: treatment emergent adverse
event IV: intravenously ER: emergency room or department ICU: intensive care unit.
1 high risk patients defined as: meeting ≥ 1 of the following criteria: BMI ≥35, CKD, diabetes, immunosuppressive disease, receiving immunosuppressive
treatment, ≥65 years of age, ≥55 years with CVD, hypertension, or COPD/other chronic respiratory disease, 12-17 years with BMI ≥ 85th percentile (for age and
gender based on CDC growth charts), sickle cell disease, congenital or acquired heart disease, neurodevelopmental disorders (eg, cerebral palsy), a medicalrelated technological dependence, for example, tracheostomy or gastrostomy), or asthma, reactive airway or other respiratory disease that requires daily
medication for control.
2 high risk patients defined as: ≥55 years or adults of any age with ≥1 of the following risk factors: diabetes requiring medication, BMI >30, CKD, congestive
heart failure, COPD, or moderate to severe asthma
3 high risk patients defined as: >50 years, BMI >30, CVD (including hypertension), chronic lung disease, including asthma, chronic metabolic disease, including
diabetes, CKD including those on dialysis, chronic liver disease, immunosuppressed, based on investigator’s assessment (e.g. cancer treatment, bone marrow
or organ transplantation, immune deficiencies, poorly controlled HIV or AIDS, and prolonged use of immune-weakening medications)

Table 6 Papers reporting outcomes in a subgroup at high risk of severe disease
Publication
Trial
Sub-group Definition of high risk in trial
sample
size
O'Brien et
NCT04452318
1,137
Baseline high risk subjects
al 2021 (a)
with at least one of the
(5)
following criteria:
− ≥65 years of age
− BMI ≥35
− Chronic kidney disease
− Diabetes
− Immunosuppressive
disease
−Currently receiving
immunosuppressive
treatment
− ≥55 years AND CVD,
hypertension, or COPD
O'Brien
NCT04452318
145
Baseline high risk subjects
et al 2021
with at least one of the
(d) (8)
following criteria:
− ≥65 years of age
− BMI ≥35

Outcomes reported*

Symptomatic SARS-CoV-2 infection
in pts seronegative at baseline¥:
casirivimab/imdevimab arm: 10/570
(1.8%)
Placebo arm: 42/567 (7.4%) RRR
76.3%; OR (95% CI) 0.22 (0.10, 0.46)

Symptomatic SARS-CoV-2 infection
in pts seronegative at baseline¥:
casirivimab/imdevimab: 22/72
(30.6%)
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Gottlieb et
al 2021 (6)

NCT04427501/BLAZE1

184

Weinreich
et al 2021
(b) (7)

NCT04425629

408

− Chronic kidney disease
− Diabetes
− Immunosuppressive
disease
−Currently receiving
immunosuppressive
treatment
− ≥55 years AND CVD,
hypertension, or COPD
≥65 years of age or patients
with BMI ≥351

Risk factors for
hospitalization:
− ≥ 50 years,
- BMI >30
− CVD including
hypertension
− chronic lung disease
(including asthma)
− chronic metabolic disease
(including diabetes)
− CKD (including receipt of
dialysis)
− chronic liver disease
− immunocompromised
(immunosuppression or
receipt of
immunosuppressants)

Placebo arm: 31/73 (42.5%) RRR
28.0%; ARR 11.9%; OR (95% CI)
0.60 (0.28, 1.25)

Hospitalisation or ER visit by day 29
(COVID-19–related)
Bamlanivimab 700mg arm: 1/37
(2.7%) difference vs placebo (95% CI)
‐10.8 (‐21.4 to ‐0.1)
Bamlanivimab 2,800mg arm: 1/30
(3.3%) difference vs placebo (95% CI)
‐10.1 (‐21.4 to 1.2)
Bamlanivimab 7,000mg arm: 2/34
(5.9%) difference vs placebo (95% CI)
‐7.6 (‐19.8 to 4.6)
Bamlanivimab/etesevimab arm: 0/31
(0%) difference vs placebo (95% CI) ‐
13.5 (‐22.7 to ‐4.2)
Placebo arm: 7/52 (13.5%)
Patients with ≥1 medically attended
visits through day 29
Casirivimab/imdevimab (combined
arms): 7/266 (2.6%)
Placebo arm: 13/142 (9.2%) RRR
57%, difference vs placebo (95% CI) 6.5 percentage points (-12.7 to -1.6).

* Outcomes reported as per the PICO of the review. Where standalone data was available it was extracted in preference to composite outcomes RRR:
relative risk reduction ARR: absolute risk reduction OR: odds ratio CI: confidence interval CVD: cardiovascular disease COPD: chronic obstructive
pulmonary disease CKD: chronic kidney disease BMI: body mass index ¥ Broad term definition 1: The CDC definition of high risk was used in the trial but
only patients ≥65 years of age or patients with BMI ≥35 were included in this analysis.

Table 7 Papers reporting outcomes in a subgroup of immunocompromised* patients
Publication Trial
SubOutcomes reported

group
sample
size

Weinreich
et al 2021
(c) (4)

NCT04425629

114

≥1 COVID-19 related hospitalisation or all cause death to day 29
casirivimab/imdevimab 1,200mg arm vs placebo (concurrent 1,200mg):
0/24 (0%) vs 1/10 (10%) RRR (95% CI) 100% (NA to NA)
casirivimab/imdevimab 2,400mg arm vs placebo (concurrent 2,400mg):
2/46 (4.3%) vs 2/34 (5.9%) RRR (95% CI) 26% (NA to 89)

RRR: relative risk reduction CI: confidence interval NA: not available * Immunosuppressed, based on investigator’s assessment (examples include: cancer
treatment, bone marrow or organ transplantation, immune deficiencies, poorly-controlled HIV or AIDS, and prolonged use of corticosteroids or other immune
weakening medications) (27).

Table 8: Estimated treatment effects for each mAB versus placebo/SoC obtained from the NMA in Siemieniuk et al (10)
Relative effect: Odds
Absolute effects: difference per
Certainty
ratio versus placebo/SoC 1000 treated versus placebo
of
(95% CI)
(95% CI)
evidence*
1
Outcome: Mortality (closest to 90 days)
Bamlanivimab
0.46 (0.01, 27.79)
-1.82 (-3.37, +83.17)
Low
Bamlanivimab + etesevimab 0.05 (0,1.01)
-3.24 (-3.39, 0.05)
Low
Casirivimab + imdevimab
0.58 (0.26,1.22)
-1.43 (-2.50, +0.75)
Moderate
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Regdanvimab
Sotrovimab

0.51 (0.01.30.4)
-1.68 (-3.37, +90.52)
0.33 (0.01,10.16)
-2.26 (-3.36, +30.08)
Outcome: Hospitalisation by day 281
Bamlanivimab
0.24 (0.06,0.86)
-41.49 (-57.05, -5.92)
Bamlanivimab + etesevimab 0.31 (0.11,0.8)
-37.95 (-53.59, -9.40)
Casirivimab + imdevimab
0.29 (0.17,0.47)
-41.76 (-50.12, -30.28)
Regdanvimab
0.48 (0.14,1.6)
-23.96 (-51.71, +37.12)
Sotrovimab
0.17 (0.04,0.57)
-47.59 (-58.35, -24.77)
Outcome: Mechanical Ventilation (closest to 90 days)1
Bamlanivimab
NR
NR
Bamlanivimab + etesevimab NR
NR
Casirivimab + imdevimab
0.21 (0.02,1.20)
-4.01 (-5.86, +1.63)
Regdanvimab
1.53 (0.05,45.43)
+43.56(-6.50, +231.72)
Sotrovimab
0.20 (0.01,5.07)
-5.48 (-6.80, +26.92)
Outcome: AEs leading to discontinuation2
Bamlanivimab
NR
-1.86 (-12.45, +8.74)
Bamlanivimab + etesevimab NR
NR
Casirivimab + imdevimab
NR
-1.62 (-3.60, +0.36)
Regdanvimab
NR
NR
Sotrovimab
NR
NR
Infusion reactions2
Bamlanivimab
1.84 (0.74, 5.26)
+2.57 (-0.62,+9.80)
Bamlanivimab + etesevimab 1.68 (0.17, 12.94)
+4.53 (-1.89, 27.13)
Casirivimab + imdevimab
2.41 (0.57, 13.07)
+5.87 (-1.00, +28.77)
Regdanvimab
0.20 (0.00,3.67)
-0.70 (-2.23, +6.53)
Sotrovimab
0.39 (0.01, 6.49)
+0.38 (-2.22, +13.61)

Low
Low
Low
Low
Moderate
Low
Low

Low
Very Low
Low
Moderate
Low

Moderate
Low
Low
Low
Low

All estimates obtained from Bayesian random-effects meta-analysis. Odds ratios of less than 1 indicate a favourable treatment effect
for the intervention compared with placebo/SoC. Absolute differences of less than 0 indicate a favourable effect for the intervention
compared with placebo/SoC.
* According to GRADE
1 Among patients with mild to moderate COVID-19 at baseline
2 Among patients with any severity of COVID-19 at baseline
SoC: standards of care; CI: credible interval; NR: not reported.
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Appendix 2: Protocol
Purpose
The purpose of this protocol is to outline the process that will be used to rapidly identify and synthesise
evidence on the use neutralising monoclonal antibodies (mABs) for the treatment of COVID-19.
Process
This review will utilize a rapid review methodology. The title and abstract screening, full text screening, and
data extraction will be undertaken by a single member of the review team.
Searching
The following sources will be searched to identify evidence:
•
•
•
•
•
•
•

Bibliographic databases – Embase and Pubmed
EMA assessment reports for the mABs currently under rolling review by CHMP (hand searched to identify
relevant RCTs)
COVID-19 treatment guidelines from the BMJ and WHO (hand searched to identify relevant RCTs)
Bibliographies of included systematic literature reviews (hand searched to identify relevant RCTs)
Medrxiv preprint server (preprints added on or after 1ST of April 2021 only)
SSRN preprint server (preprints added on or after 1ST of April 2021 only)
Research square (preprints added on or after 1ST of April 2021 only)

Screening
Citations identified through searching Embase and Pubmed will be imported into Endnote where
duplicates will be removed. A purpose designed Excel worksheet will be used to screen citations. The titles
and abstracts of all citations identified will be screened by a single reviewer using the below criteria.
Include
Population
Humans that have been exposed to/ or tested
positive for COVID-19 who are at high risk (defined
below) of developing severe COVID-19 disease.
High Risk: Patients at risk of severe disease due to
age, BMI of 30kg/m2 or more, or comorbidities such
as hypertension, respiratory disease, or
cardiovascular disease.
Populations of particular interest:
Interventions

•

Immunocompromised patients

•

Bamlanivimab / etesevimab (alone or in
combination)
Casirivimab / imdevimab (alone or in
combination)
Regdanvimab
Sotrovimab

•
•
•

Comparators
Outcomes

Study design

No limits
Healthcare utilization outcomes - prevention of
hospitalisation, duration of hospital stays, ICU rates
Disease severity outcomes – requirement for
supplemental oxygen
Mortality
Adverse Events (AEs)
RCTs
SLRs of RCTs
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All titles or abstracts which meet the population, intervention, and study type criteria will be selected for
full text review (also undertaken by a single reviewer).
Data extraction
Data extraction will be undertaken by a single reviewer. A purpose designed data extraction form in Excel
will be used.
The following data will be extracted:
•
•
•
•
•
•
•
•
•

Study descriptors (trial names, authors, locations, sample size, setting, period when data was collected)
Population – age, sex, comorbidities
Epidemiological information - vaccination status, COVID variant
Timing of treatment (relative to symptom onset or diagnosis)
Disease severity
Healthcare utilization outcomes - prevention of hospitalisation, duration of hospital stays, ICU rates
Disease severity outcomes - requirement for supplemental oxygen
Mortality
Adverse Events (AEs)

Summarising findings
The review report will provide a descriptive overview of the identified papers. Depending on the evidence
identified a synthesis of the evidence may be performed.
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Appendix 3: Search strategies used
Table 1 Pubmed search 27 September 2021
#
Query
Results
Intervention
(((Sotrovimab OR GSK-4182136 OR GSK4182136 OR VIR-7831 OR VIR7831 OR
‘VIR 7831’) OR (‘Regdanvimab’ OR ‘CT P59’ OR ‘CT-P59’ OR ‘CTP59’ OR TP59 OR
‘TP59’)) OR (casirivimab OR imdevimab OR 'casirivimab/imdevimab' OR
'casirivimab and imdevimab' OR 'casirivimab+imdevimab' OR 'regen cov' OR
'regn 10933' OR 'regn 10987' OR regn10933 OR regn10987 OR 'rg 6413' OR 'rg
6412' OR ronapreve)) OR (‘bamlanivimab and etesevimab’ OR bamlanivimab
OR 'ly 3819253' OR 'ly-3819253' OR 'ly3819253' OR 'ly cov 555' OR 'ly-cov555'
OR etesevimab OR 'ly cov016' OR lycov016 OR js016 OR 'js 016' OR 'ly3832479'
1 OR 'ly 3832479' OR 'ly-3832479')
310
Study type
2 randomized controlled trial [pt]
545,845
3 controlled clinical trial [pt]
635,388
4 randomized [tiab]
581,801
5 placebo [tiab]
227,973
6 drug therapy [sh]
2,378,162
7 randomly [tiab]
367,309
8 trial [tiab]
671,457
9 groups [tiab]
2,281,764
10 #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9
5,200,772
11 animals [mh] NOT humans [mh]
4,890,469
12 #10 NOT #11
4,528,947
13 case report [tw]
347,535
14 Case Reports [pt]
2,212,763
15 Observational Study [pt]
109,328
16 letter [pt]
1,151,891
17 historical article [pt]
404,970
18 Editorial [pt]
580,910
19 Guideline [pt]
36,211
20 News [pt]
208,863
21 Practice Guideline [pt]
29,080
22 #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21
4,507,906
23 #12 not #22
4,631,532
Population
"covid 19"[All Fields] OR "covid 19"[MeSH Terms] OR "covid 19 vaccines"[All
Fields] OR "covid 19 vaccines"[MeSH Terms] OR "covid 19 serotherapy"[All
Fields] OR "covid 19 serotherapy"[Supplementary Concept] OR "covid 19
nucleic acid testing"[All Fields] OR "covid 19 nucleic acid testing"[MeSH Terms]
OR "covid 19 serological testing"[All Fields] OR "covid 19 serological
testing"[MeSH Terms] OR "covid 19 testing"[All Fields] OR "covid 19
testing"[MeSH Terms] OR "sars cov 2"[All Fields] OR "sars cov 2"[MeSH Terms]
OR "severe acute respiratory syndrome coronavirus 2"[All Fields] OR "ncov"[All
24 Fields] OR "2019 ncov"[All Fields] OR (("coronavirus"[MeSH Terms] OR
181,025
34

"coronavirus"[All Fields] OR "cov"[All Fields]) AND
2019/11/01:3000/12/31[Date - Publication])
25 #1 AND #23 AND #24

65

Table 2 Embase search 27 September 2021
#
Query

Results
Intervention

1
2

3
4
5
6
7

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

'casirivimab plus imdevimab'
'casirivimab/imdevimab'/exp OR 'casirivimab/imdevimab' OR 'casirivimab
and
imdevimab' OR 'casirivimab+imdevimab'/exp OR 'casirivimab+imdevimab'
OR 'regen cov*' OR 'regn cov*' OR 'regn 10933'/exp OR 'regn 10933' OR
‘regn10987'/exp OR 'regn 10987' OR 'regn10933'/exp OR regn10933 OR
regn10987'/exp OR regn10987 OR 'rg 6413' OR 'rg 6412' OR ronapreve
'regdanvimab'
'regdanvimab' OR 'ct p59' OR 'ct-p59' OR 'ctp59' OR 'in-006' OR 'in006' OR 'in
006' OR 'regkirona' OR 't p59' OR tp59 OR 'tp59'
'bamlanivimab’
'etesevimab'
'bamlanivimab and etesevimab' OR bamlanivimab OR 'ly 3819253' OR 'ly3819253' OR 'ly3819253' OR 'ly cov 555' OR 'ly-cov555' OR 'cov 555' OR
'cov555' OR 'cov-555' OR etesevimab OR 'ly cov016' OR lycov016 OR
'lycov016' OR 'js016' OR js016 OR 'js 016' OR 'ly3832479' OR ly3832479 OR 'ly
3832479'
'sotrovimab'
sotrovimab OR xevudy OR 'gsk 4182136' OR gsk4182136 OR 'gsk4182136' OR
vir7831 OR 'vir 7831'
#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9
Population
'coronavirus disease 2019'
'covid 19':ab,ti OR coronavirus:ab,ti OR 'corona virus':ab,ti
'2019-ncov':ab,ti OR '2019 ncov':ab,ti
'severe acute respiratory syndrome coronavirus 2':ab,ti
'2019':ab,ti AND (new:ab,ti OR novel:ab,ti) AND coronavirus:ab,ti
'sars-cov-2' OR sarscov2 OR 'sars cov 2':ab,ti
#11 OR #12 OR #13 OR #14 OR #15 OR #16
#10 AND #17
Study type
'randomized controlled trial'/de
'controlled clinical study'/de
randomi*ed:ti,ab
placebo:ti,ab
'drug therapy'
randomly:ti,ab
trial:ti,ab
groups:ti,ab

57
134

13
30
172
71
194

18
19
268
154,203
173,937
1,381
15,673
11,623
63,645
199,062
237
678,625
435,073
989,455
330,261
5,035,689
486,298
964,242
3,165,554
35

27
28
29
30
31
32
33
34
35
36
37

#19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26
'animal' NOT 'human'
#27 NOT #28
'case report':ti,ab
'conference review':it
'editorial':it
'letter':it
'note':it
#30 OR #31 OR #32 OR #33 OR #34
#29 NOT #35
#18 AND #36

8,652,604
4,725,753
7,825,403
476,240
13,168
697,752
1,180,316
858,219
3,214,202
7,158,370
139

Table 3 Searches of pre-print sites
Preprint site
searched
medRxiv.org

Date searched

Terms used

28/08/2021

SSRN

30/09/2021

Search of titles and abstracts:
“Sotrovimab GSK-4182136
GSK4182136 VIR-7831 VIR7831"
"Regdanvimab CT-P59 CTP59 TP59"
"casirivimab imdevimab
casirivimab/imdevimab regn10933
regn10987 ronapreve"
"bamlanivimab etesevimab ly3819253 ly3819253 ly-cov555
lycov016 js016 ly3832479 ly-3832479"
(match any words)
(match any words)
Sotrovimab, Regdanvimab,
casirivimab, imdevimab,
bamlanivimab, and etesevimab

Research
Square

30/09/2021

Sotrovimab OR Regdanvimab OR
casirivimab OR imdevimab OR
bamlanivimab OR etesevimab (search
of both titles and abstracts)

Date limits
and filters
filtered to
returned
papers
published
after
1/04/2021

Results

filtered to
returned
papers
published
after
1/04/2021
filtered to
returned
papers
published
after
1/04/2021
also filtered
to only
return
COVID-19
pre-prints

1

16

2
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