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ABSTRACT

Background

Monoclonal antibodies (mAbs) are laboratory-produced molecules derived from the B cells of an infected host. They are being investigated
as potential prophylaxis to prevent coronavirus disease 2019 (COVID-19).

Objectives

To assess the effects of SARS-CoV-2-neutralising mAbs, including mAb fragments, to prevent infection with SARS-CoV-2 causing COVID-19;
and to maintain the currency of the evidence, using a living systematic review approach.

Search methods

We searched the Cochrane COVID-19 Study Register, MEDLINE, Embase, and three other databases on 27 April 2022. We checked references,
searched citations, and contacted study authors to identify additional studies.

Selection criteria

We included randomised controlled trials (RCTs) that evaluated SARS-CoV-2-neutralising mAbs, including mAb fragments, alone or
combined, versus an active comparator, placebo, or no intervention, for pre-exposure prophylaxis (PrEP) and postexposure prophylaxis
(PEP) of COVID-19. We excluded studies of SARS-CoV-2-neutralising mAbs to treat COVID-19, as these are part of another review.

Data collection and analysis

Two review authors independently assessed search results, extracted data, and assessed risk of bias using Cochrane RoB 2. Prioritised
outcomes were infection with SARS-CoV-2, development of clinical COVID-19 symptoms, all-cause mortality, admission to hospital, quality
of life, adverse events (AEs), and serious adverse events (SAEs). We rated the certainty of evidence using GRADE.
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Main results

We included four RCTs of 9749 participants who were previously uninfected and unvaccinated at baseline. Median age was 42 to 76 years.
Around 20% to 77.5% of participantsin the PrEP studies and 35% to 100% in the PEP studies had at least one risk factor for severe COVID-19.
At baseline, 72.8% to 82.2% were SARS-CoV-2 antibody seronegative.

We identified four ongoing studies, and two studies awaiting classification.
Pre-exposure prophylaxis
Tixagevimab/cilgavimab versus placebo

One study evaluated tixagevimab/cilgavimab versus placebo in participants exposed to SARS-CoV-2 wild-type, Alpha, Beta, and Delta
variant. About 39.3% of participants were censored for efficacy due to unblinding and 13.8% due to vaccination. Within six months,
tixagevimab/cilgavimab probably decreases infection with SARS-CoV-2 (risk ratio (RR) 0.45, 95% confidence interval (Cl) 0.29 to 0.70; 4685
participants; moderate-certainty evidence), decreases development of clinical COVID-19 symptoms (RR 0.18, 95% CI 0.09 to 0.35; 5172
participants; high-certainty evidence), and may decrease admission to hospital (RR 0.03, 95% Cl 0 to 0.59; 5197 participants; low-certainty
evidence). Tixagevimab/cilgavimab may result in little to no difference on mortality within six months, all-grade AEs, and SAEs (low-
certainty evidence). Quality of life was not reported.

Casirivimab/imdevimab versus placebo

One study evaluated casirivimab/imdevimab versus placebo in participants who may have been exposed to SARS-CoV-2 wild-type, Alpha,
and Delta variant. About 36.5% of participants opted for SARS-CoV-2 vaccination and had a mean of 66.1 days between last dose of
intervention and vaccination. Within six months, casirivimab/imdevimab may decrease infection with SARS-CoV-2 (RR 0.01, 95% CI 0 to
0.14; 825 seronegative participants; low-certainty evidence) and may decrease development of clinical COVID-19 symptoms (RR 0.02, 95%
Cl0to0 0.27; 969 participants; low-certainty evidence). We are uncertain whether casirivimab/imdevimab affects mortality regardless of the
SARS-CoV-2 antibody serostatus. Casirivimab/imdevimab may increase all-grade AEs slightly (RR 1.14,95% C1 0.98 to 1.31; 969 participants;
low-certainty evidence). The evidence is very uncertain about the effects on grade 3 to 4 AEs and SAEs within six months. Admission to
hospital and quality of life were not reported.

Postexposure prophylaxis
Bamlanivimab versus placebo

One study evaluated bamlanivimab versus placebo in participants who may have been exposed to SARS-CoV-2 wild-type. Bamlanivimab
probably decreases infection with SARS-CoV-2 versus placebo by day 29 (RR 0.76, 95% Cl 0.59 to 0.98; 966 participants; moderate-certainty
evidence), may result in little to no difference on all-cause mortality by day 60 (R 0.83, 95% Cl 0.25 to 2.70; 966 participants; low-certainty
evidence), may increase all-grade AEs by week eight (RR 1.12, 95% Cl 0.86 to 1.46; 966 participants; low-certainty evidence), and may
increase slightly SAEs (RR 1.46,95% Cl 0.73 to 2.91; 966 participants; low-certainty evidence). Development of clinical COVID-19 symptomes,
admission to hospital within 30 days, and quality of life were not reported.

Casirivimab/imdevimab versus placebo

One study evaluated casirivimab/imdevimab versus placebo in participants who may have been exposed to SARS-CoV-2 wild-type, Alpha,
and potentially, but less likely to Delta variant. Within 30 days, casirivimab/imdevimab decreases infection with SARS-CoV-2 (RR 0.34, 95%
C10.23 to 0.48; 1505 participants; high-certainty evidence), development of clinical COVID-19 symptoms (broad-term definition) (RR 0.19,
95% CI 0.10 to 0.35; 1505 participants; high-certainty evidence), may result in little to no difference on mortality (RR 3.00, 95% Cl 0.12 to
73.43; 1505 participants; low-certainty evidence), and may result in little to no difference in admission to hospital. Casirivimab/imdevimab
may slightly decrease grade 3 to 4 AEs (RR 0.50, 95% CI 0.24 to 1.02; 2617 participants; low-certainty evidence), decreases all-grade AEs
(RR 0.70, 95% Cl 0.61 to 0.80; 2617 participants; high-certainty evidence), and may result in little to no difference on SAEs in participants
regardless of SARS-CoV-2 antibody serostatus. Quality of life was not reported.

Authors' conclusions

For PrEP, there is a decrease in development of clinical COVID-19 symptoms (high certainty), infection with SARS-CoV-2 (moderate
certainty), and admission to hospital (low certainty) with tixagevimab/cilgavimab. There is low certainty of a decrease in infection with
SARS-CoV-2, and development of clinical COVID-19 symptoms; and a higher rate for all-grade AEs with casirivimab/imdevimab.

For PEP, there is moderate certainty of a decrease in infection with SARS-CoV-2 and low certainty for a higher rate for all-grade AEs with
bamlanivimab. There is high certainty of a decrease in infection with SARS-CoV-2, development of clinical COVID-19 symptoms, and a
higher rate for all-grade AEs with casirivimab/imdevimab.

Although there is high-to-moderate certainty evidence for some outcomes, it is insufficient to draw meaningful conclusions. These findings
only apply to people unvaccinated against COVID-19. They are only applicable to the variants prevailing during the study and not other
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variants (e.g. Omicron). In vitro, tixagevimab/cilgavimab is effective against Omicron, but there are no clinical data. Bamlanivimab and
casirivimab/imdevimab are ineffective against Omicron in vitro.

Further studies are needed and publication of four ongoing studies may resolve the uncertainties.
PLAIN LANGUAGE SUMMARY

Are laboratory-made COVID-19-specific monoclonal antibodies effective to prevent COVID-19 in adults?
Key messages
Pre-exposure prophylaxis of COVID-19:

- tixagevimab/cilgavimab probably reduces number of people infected with COVID-19 and development of COVID-19 symptoms, and may
reduce number of people admitted to hospital;

- casirivimab/imdevimab may reduce number of people infected with COVID-19 and development of COVID-19 symptoms, and may
increase number of unwanted effects (any severity) slightly.

Postexposure prophylaxis of COVID-19:
- bamlanivimab probably reduces number of people infected with COVID-19;

- casirivimab/imdevimab reduces number of people infected with COVID-19 and development of COVID-19 symptoms, and reduces
number of unwanted effects (any severity).

What are 'monoclonal' antibodies?

The body makes antibodies to defend against disease. However, they may be produced in a laboratory from cells taken from people who
have recovered from a disease.

Antibodies that target only one specific protein - in this case, a protein on the SARS-CoV-2 virus (that causes COVID-19) - are 'monoclonal’.
They attach to the virus and stop it from entering and replicating in human cells to prevent and fight infection. They are relevant for people
who do not respond or respond poorly to vaccinations.

What did we want to find out?

We wanted to know if COVID-19-specific monoclonal antibodies are effective at preventing COVID-19 in people exposed to the virus or are
at high risk of being exposed to the virus. We looked at:

- confirmed COVID-19 infections;

- development of COVID-19 symptoms;

- death from any cause;

- hospital admission;

- quality of life;

- unwanted effects, such as infections and cardiac disorders;

- serious unwanted effects, such as life-threatening, hospitalisation, disability, or death.
What did we do?

We searched for studies comparing monoclonal antibodies (e.g. bamlanivimab, tixagevimab/cilgavimab, and casirivimab/imdevimab)
with placebo (sham treatment), another treatment, or no treatment to prevent COVID-19 in people of any age, gender, or ethnicity.

We summarised data and rated our confidence in the evidence, based on factors such as study methods and size.
What did we find?

Four studies including 9749 people; two investigated people before being exposed to SARS-CoV-2 (pre-exposure prophylaxis) and
two investigated people who were in contact with an infected person (postexposure prophylaxis). Studies were conducted before the
emergence of the Omicron variant and before or during widespread vaccine roll-out. Participants were unvaccinated at baseline.

SARS-CoV-2-neutralising monoclonal antibodies to prevent COVID-19 (Review) 3
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Pre-exposure prophylaxis

Onesstudy (5197 people) compared tixagevimab/cilgavimab to placebo. Participants had been exposed to wild-type, Alpha, Beta, and Delta
variants.

Tixagevimab)/cilgavimab:

- reduces development of symptoms;

- probably reduces number of people infected;

- may reduce number of hospital admissions;

- may have little or no effect on deaths from any cause, unwanted effects (any severity), and serious unwanted effect.
We found no data for quality of life, or mild and severe unwanted effects.

One study (969 people) compared casirivimab/imdevimab to placebo. Participants may have been exposed to wild-type, Alpha, and Delta
variants.

Casirivimab/imdevimab:

- may reduce number of people infected and development of symptoms;

- resulted in no deaths;

- may increase unwanted effects (any severity) slightly;

- we are uncertain whether casirivimab/imdevimab may have an effect on severe and serious unwanted effects.

We found no data for number of people with COVID-19 within 30 days, development of symptoms within 30 days, hospital admissions
within 30 days, quality of life, and mild unwanted effects.

Postexposure prophylaxis (two studies)

One study (966 people) compared bamlanivimab to placebo. Participants may have been exposed to wild-type variants.

Bamlanivimab:

- probably reduces number of people infected;

- may have little or no effect on deaths from any cause;

- may increase unwanted effects (any severity) and serious unwanted effects slightly.

We found no data for number of people who developed symptoms, hospital admissions, quality of life, mild, and severe unwanted effects.

One study (2617 people) compared casirivimab/imdevimab to placebo. Participants may have been exposed to wild-type, Alpha, and
potentially, but unlikely Delta variants.

Casirivimab/ imdevimab:

- reduces number of people infected, development of symptoms, and unwanted effects (any severity);
- may slightly reduce severe unwanted effects;

- may have little or no effect on deaths, hospital admissions, and serious unwanted effects.

We found no data for quality of life and mild unwanted effects.

What are the limitations of the evidence?

One study reported each comparison. All participants were unvaccinated at the beginning of the studies, which were conducted prior to
the occurrence of Omicron. Our confidence in the evidence is high to very low. Although we have high confidence in the evidence found
for relevant outcomes, the findings are not transferable to vaccinated people and variants that occurred outside the study periods, such
as Omicron. Although laboratory studies have shown that tixagevimab/cilgavimab is effective against Omicron, there are no data from
clinical studies. The other monoclonal antibodies included in this review were ineffective against Omicron in laboratory studies.
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Four ongoing studies are likely to change our conclusions and may help us understand how new variants and COVID-19 vaccines affect the
effectiveness of monoclonal antibodies in preventing COVID-19.

Cochrane Database of Systematic Reviews

How up to date is this evidence?

The evidence is up-to-date to 27 April 2022.
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Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
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SUMMARY OF FINDINGS

Summary of findings 1. Tixagevimab/cilgavimab compared to placebo for pre-exposure prophylaxis of COVID-19

Tixagevimab)/cilgavimab compared to placebo in previously uninfected and unvaccinated people with increased risk of exposure to SARS-CoV-2 or increased risk
for inadequate immune response to vaccination, or both

Patient or population: SARS-CoV-2 uninfected people without defined exposure, or with potential exposure to SARS-CoV-2Setting: preventive measures

Intervention: tixagevimab/cilgavimab

Comparison: placebo

Outcomes Anticipated absolute effects* Relative effect  N° of partici- Certainty in Comments
(95% Cl) (95% CI) pants (studies) the evidence
(GRADE)
Risk with Risk with tix-
placebo agevimab/ cil-
gavimab
Infection 27 per 1000 12 per 1000 RR 0.45 4685 ODDO Tixagevimab/cilgavimab probably decrease infection
with SARS- with SARS-CoV-2 within 6 months.
CoV-2 within 6 (8t019) (0.29t0 0.70) (1RCT) Moderate?
months Participants were censored at unblinding or vaccina-
tion.
Participants had been exposed to SARS-CoV-2 wild-type
and variants such as Alpha, Beta and Delta.
Extended follow-up data cut-off was 29 August 2021.
Development 18 per 1000 3 per 1000 RR0.18 5172 DOOD Tixagevimab/cilgavimab decrease development of clini-
of clinical COV- cal symptoms within 6 months.
ID-19 symp- (2to 6) (0.09 t0 0.35) (1LRCT) High
toms within 6 Participants were censored at unblinding or vaccina-
months tion.
Participants had been exposed to SARS-CoV-2 wild-type
and variants such as Alpha, Beta and Delta.
Extended follow-up data cut-off was 29 August 2021.
All-cause mor- 4 per 1000 3 per 1000 RR 0.64 5197 ®POO Tixagevimab/cilgavimab may result in little to no dif-
tality within 6 ference on mortality within 6 months in participants re-
monthsb (1to7) (0.24t0 1.73) (1RCT) Lowc.d gardless of RT-PCR SARS-CoV-2 status at baseline.
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Participants had been exposed to SARS-CoV-2 wild-type
and variants such as Alpha, Beta and Delta.

Extended follow-up data cut-off was 29 August 2021.

Admission to 4 per 1000 0 per 1000 RR0.03 5197 DO Tixagevimab/cilgavimab may decrease admission to
hospital within hospital within 6 months in participants regardless of
6 monthsb (0to2) (0.00t00.59) (1RCT/) Lowe RT-PCR SARS-CoV-2 status at baseline.
Participants had been exposed to SARS-CoV-2 wild-type
and variants such as Alpha, Beta and Delta.
Extended follow-up data cut-off was 29 August 2021.
Quality of life — — — — — We identified no studies reporting quality of life.
at longest fol-
low-up
Adverse — — — — — We identified no studies reporting grade 1 to 2 adverse
events: grade 1 events.
to2
Adverse — — — — — We identified no studies reporting grade 3 to 4 adverse
events: grade events.
3to 4 within6
months
Adverse 455 per 1000 455 per 1000 RR1.00 5197 DO Tixagevimab/cilgavimab may result in little to no dif-
events: all ference on the occurrence of all-grade adverse events
grade within 6 (428 to 487) (0.94 t0 1.07) (1RCT) Lowf within 6 months in participants regardless of RT-PCR
monthsb SARS-CoV-2 status at baseline.
Participants had been exposed to SARS-CoV-2 wild-type
and variants such as Alpha, Beta and Delta.
Extended follow-up data cut-off was 29 August 2021.
Serious ad- 33 per 1000 37 per 1000 RR1.12 5197 ®BoO Tixagevimab/cilgavimab may result in little to no differ-
verse events ence on the occurrence of serious adverse events with-
within 6 (28t051) (0.83t0 1.52) (1RCT) Lows in 6 months in participants regardless of RT-PCR SARS-
monthsb CoV-2 status at baseline.

Participants had been exposed to SARS-CoV-2 wild-type
and variants such as Alpha, Beta and Delta.

Extended follow-up data cut-off was 29 August 2021.
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk on the comparison group and the relative effect of the intervention
(and its 95% confidence interval).

Cl: confidence interval; mAb: monoclonal antibody; RCT: randomised controlled trial; RR: risk ratio; RT-PCR: reverse transcription polymerase chain reaction; SARS-CoV-2:
severe acute respiratory syndrome coronavirus 2.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is the possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level for serious risk of bias (missing outcome data and potentially selection of the reported result).

bThe safety population included participants with negative, positive and unknown RT-PCR SARS-CoV-2 status at baseline.

cDowngraded two levels for very serious imprecision, because of very low number of events and wide confidence intervals.

dwe did not downgrade for serious risk of bias (measurement of the outcome) because for this outcome it is irrelevant whether participants were aware of the intervention
received, and the number of people vaccinated was comparable in both arms.

eDowngraded two levels for very serious imprecision because of very low number of events.

fDowngraded one level for serious imprecision, because sample size did not meet optimal information size (6,435,640 participants) and one level for serious risk of bias
(measurement of the outcome and potentially selection of the reported result).

8Downgraded one level for seriousimprecision, because sample size did not meet optimal information size (55,674 participants) and one level for serious risk of bias (measurement
of the outcome and potentially selection of the reported result).

Summary of findings 2. Casirivimab/imdevimab compared to placebo for pre-exposure prophylaxis of COVID-19

Casirivimab/imdevimab compared to placebo in previously uninfected and unvaccinated people

Patient or population: SARS-CoV-2 uninfected people without defined exposure, or with potential exposure to SARS-CoV-2
Setting: preventive measures
Intervention: casirivimab/imdevimab

Comparison: placebo

Outcomes Anticipated absolute effects* Relative effect  N° of partici- Certainty in Comments
(95% CI) (95% Cl) pants (studies) the evidence
(GRADE)
Risk with Risk with
placebo casiriv-
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imab/imde-
vimab
Infection with- 96 per 1000 1 per 1000 RR0.01 825 ®B00 Casirivimab/imdevimab may decrease infection with
SARS-CoV-2 SARS-CoV-2 within 6 months in participants SARS-
within 6 months@ (0to 13) (0.00t00.14) (1RCT) Lowb.c CoV-2 antibody seronegative at baseline.
Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and Delta.
Development 42 per 1000 1 per 1000 RR 0.02 969 SDOO Casirivimab/imdevimab may decrease development
of clinical COV- of clinical COVID-19 symptoms within 6 months.
within 6 months Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and Delta.
All-cause mor- 1 study reported mortality by week  Not estimable 969 DEOO The evidence is very uncertain about the effect of
tality within 6 24. There were no deaths. casirivimab/imdevimab on mortality.
months (1RCT) Very lowb.d
Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and Delta.
Admission to — — — — We identified no studies reporting admission to hospi-
hospital within 6 tal.
months
Quality of lifeat — — — — We identified no studies reporting quality of life.
longest follow-up
Adverse events: — — — — We identified no studies reporting grade 1 to 2 adverse
grade1to 2 events.
Adverse events: 13 per 1000 6 per 1000 RR0.44 969 @000 The evidence is very uncertain about the effect of
grade 3 to 4 with- casirivimab/imdevimab on the occurrence of grade 3
in 6 months (1to 24) (0.10 t0 1.95) (1RCT) Very lowb.e to 4 adverse events within 6 months.
Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and Delta.
Adverse events: 483 per 1000 551 per 1000 RR1.14 969 SDOO Casirivimab/imdevimab may increase the occurrence
all grades within of all-grade adverse events within 6 months slightly.
6 months (474 to 633) (0.98t0 1.31) (1RCT) Lowb.f

Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and Delta.
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Serious adverse 8 per 1000 7 per 1000 RR 0.82 969 ICIolC) The evidence is very uncertain about the effect of
events within 6 casirivimab/imdevimab on the occurrence of serious
months (1t035) (0.16to 4.21) (1RCT) Very lowb.e adverse events within 6 months.

Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and Delta.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk on the comparison group and the relative effect of the intervention
(and its 95% confidence interval).

Cl: confidence interval; mAb: monoclonal antibody; RCT: randomised controlled trial; RR: risk ratio; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is the possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

dThe outcome was assessed in participants SARS-CoV-2 antibody seronegative at baseline.

bDowngraded one level for serious risk of bias (missing information regarding randomisation process and allocation concealment).
¢Downgraded one level for serious imprecision, because of low number of events.

dDowngraded two levels for very serious imprecision, because there were no events, effect not estimable.

eDowngraded two levels for very serious imprecision, because of very low number of events and very wide confidence intervals.
fDowngraded one level for very serious imprecision, because of wide confidence intervals.

Summary of findings 3. Bamlanivimab compared to placebo for postexposure prophylaxis of COVID-19

Bamlanivimab compared to placebo in previously uninfected and unvaccinated residents and staff of skilled nursing and assisted living facilities with at least one
confirmed index case

Patient or population: SARS-CoV-2 uninfected people without defined exposure, or with potential exposure to SARS-CoV-2
Setting: preventive measures
Intervention: bamlanivimab

Comparison: placebo
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Outcomes Anticipated absolute effects* Relative effect  N° of partici- Certainty in Comments
(95% Cl) (95% Cl) pants (studies) the evidence
(GRADE)
Risk with Risk with bam-
placebo lanivimab
Infection with 232 per 1000 176 per 1000 RR0.76 966 (1 RCT) BODO Bamlanivimab probably decreases infection with
SARS-CoV-2 by day SARS-CoV-2 by day 30.
30 (137 to 228) (0.59 to 0.98) Moderate?
Participants may have been exposed to variants
such SARS-CoV-2 wild-type.
Development of — — — — — We identified no studies reporting development of
clinical COVID-19 clinical COVID-19 symptoms.
symptoms within 30
days
All-cause mortality 12 per 1000 10 per 1000 RR0.83 966 (1 RCT) DOOO Bamlanivimab may result in little to no difference
by day 60 on mortality by day 60.
(3to 34) (0.25 t0 2.70) Lowb
Participants may have been exposed to variants
such SARS-CoV-2 wild-type.
Admission to hospi- — — — — — We identified no studies reporting admission to
tal within 30 days hospital.
Quality of life at — — — — — We identified no studies reporting quality of life.
longest follow-up
Adverse events: — — — — — We identified no studies reporting grade 1 to 2 ad-
grade1lto2 verse events.
Adverse events: — — — — — We identified no studies reporting grade 3 to 4 ad-
grade3to 4 verse events.
Adverse events: all 178 per 1000 200 per 1000 RR1.12 966 (1 RCT) DPOO Bamlanivimab may increase the occurrence of all-
grade by week 8 grade adverse events by week 8.
(153 to 260) (0.86 to 1.46) Lowc¢
Participants may have been exposed to variants
such SARS-CoV-2 wild-type.
Serious adverse 27 per 1000 39 per 1000 RR 1.46 966 (1 RCT) P00 Bamlanivimab may increase the occurrence of se-
events by week 8 rious adverse events by week 8 slightly.
(20t0 78) (0.73t0 2.91) Lowb
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Participants may have been exposed to variants
such SARS-CoV-2 wild-type.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk on the comparison group and the relative effect of the intervention
(and its 95% confidence interval).

Cl: confidence interval; mAb: monoclonal antibody; RCT: randomised controlled trial; RR: risk ratio; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is the possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded one level for serious imprecision, because sample size did not meet optimal information size (2046 participants).
bDowngraded two levels for very serious imprecision, because of low number of events and wide confidence intervals.
cDowngraded two levels for serious imprecision, because sample size did not meet optimal information size (12,078 participants) and wide confidence intervals.

Summary of findings 4. Casirivimab/imdevimab compared to placebo for postexposure prophylaxis of COVID-19

Casirivimab/imdevimab compared to placebo in previously uninfected and unvaccinated household contacts of infected people

Patient or population: SARS-CoV-2 uninfected people without defined exposure, or with potential exposure to SARS-CoV-2
Setting: preventive measures
Intervention: casirivimab/imdevimab

Comparison: placebo

Outcomes Anticipated absolute effects* Relative effect  N° of partici- Certainty in Comments
(95% Cl) (95% Cl) pants (studies) the evidence
(GRADE)
Risk with Risk with
placebo casiriv-
imab/imde-
vimab
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Infection with 142 per 1000 48 per 1000 RR0.34 1505 el Casirivimab/imdevimab decreases infection with SARS-

SARS-CoV-2 by CoV-2 by day 30. Participants may have been exposed

day 30 (33t068) (0.23t0 0.48) (1RCT) High to SARS-CoV-2 wild-type and variants such as Alpha and
potentially, but unlikely, to Delta.

Development 78 per 1000 15 per 1000 RR0.19 1505 PaBd Casirivimab/imdevimab decreases development of clin-

of clinical COV- ical COVID-19 symptoms within 30 days (broad-term de-

ID-19 symp- (8t027) (0.10 0 0.35) (1RCT) High finition).

toms within 30

days Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and potentially,
but unlikely, to Delta.

All-cause mor- 1 per 1000 2 per 1000 RR 3.00 1505 PO Casirivimab/imdevimab may result in little to no differ-

tality by day 30 ence on mortality by day 30.

(0to 74) (0.12 to 73.43) (1RCT) Lowa

Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and potentially,
but unlikely, to Delta.

Admission to 5 per 1000 1 per 1000 RRO.11 1505 ®BoO Casirivimab/imdevimab may result in little to no differ-

hospital by day ence on admission to hospital by day 30.

30 (0to 11) (0.01 to 2.06) (1RCT) Lowa
Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and potentially,
but unlikely, to Delta.

Quality of life — — — — We identified no studies reporting quality of life.

at longest fol-

low-up

Adverse — — — — We identified no studies reporting grade 1 to 2 adverse

events: grade 1 events.

to2

Adverse 17 per 1000 8 per 1000 RR 0.50 2617 PO Casirivimab/imdevimab may decrease slightly the oc-

events: grade currence of grade 3 to 4 adverse events in participants

3to 4 until data (4t017) (0.24t0 1.02) (1RCT) Low¢ regardless of the SARS-CoV-2 antibody serostatus.

cut-offb
Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and potentially,
but unlikely, to Delta.

Adverse 290 per 1000 203 per 1000 RR0.70 2617 el Telc Casirivimab/imdevimab decrease the occurrence of all-

events: all grade adverse events in participants regardless of the

(177 to 232) (0.61100.80) (1RCT) High SARS-CoV-2 antibody serostatus.
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grade until da-

Participants may have been exposed to SARS-CoV-2

ta cut-offb wild-type and variants such as Alpha and potentially,
but unlikely, to Delta.

Serious ad- 11 per 1000 8 per 1000 RR 0.66 2617 OO Casirivimab/imdevimab may result in little to no differ-

verse events ence on the occurrence of serious adverse events in par-

until data cut- (3t017) (0.30to 1.47) (1RCT) Low¢ ticipants regardless of the SARS-CoV-2 antibody serosta-

offb

tus.

Participants may have been exposed to SARS-CoV-2
wild-type and variants such as Alpha and potentially,
but unlikely, to Delta.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk on the comparison group and the relative effect of the intervention

(and its 95% confidence interval).

Cl: confidence interval; mAb: monoclonal antibody; RCT: randomised controlled trial; RR: risk ratio; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is the possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels for very serious imprecision, because of very low number of events and very wide confidence intervals.
bThe safety population included at baseline SARS-CoV-2 antibody seropositive, seronegative and sero-undetermined participants. Data cut-off date was 11 March 2021.
¢Downgraded two levels for very serious imprecision, because of low number of events and wide confidence intervals.
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BACKGROUND

Description of the condition

The clinical syndrome novel coronavirus disease 2019 (COVID-19)
is a rapidly spreading infectious disease caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2; WHO 2020a).
Declared a pandemicon 11 March 2020, COVID-19 is unprecedented
in comparison to previous coronavirus outbreaks, such as severe
acute respiratory syndrome (SARS) with 813 deaths by July 2003
(WHO 2003), and Middle East respiratory syndrome (MERS) with 882
deaths by January 2021 (WHO 2021a).

Despite intensive international efforts to contain its spread and
record-speed vaccine roll-out and distribution, it has resulted in
more than 265 million confirmed cases and more than 5.2 million
deaths worldwide up to 7 December 2021 (WHO 2021b; WHO
2021c), impacting severely on healthcare facilities, healthcare
workers, and medical equipment. Weekly COVID-19 hospitalisation
rates (e.g. CDC 2021a) and case fatality rates (Johns Hopkins 2021)
fluctuated largely between countries and in time due to different
demographics, dominant virus variant, national public health
policies, and the way data are collected (i.e. testing frequency,
reporting lags, and case definition).

The median incubation time is estimated to be five to six days,
and 97.5% of symptomatic cases develop symptoms within 11.5
days of exposure (Lauer 2020). The most common signs and
symptoms are fever or chills, cough, fatigue, myalgia or arthralgia,
headache, anosmia or dysgeusia (loss of sense of smell or taste),
shortness of breath, sore throat, nausea or vomiting, diarrhoea,
and nasal congestion (CDC 2021b; Struyf 2020). Around 80% of
infections are mild (Wu 2020), 20% of these remain asymptomatic
(Buitrago-Garcia 2020). In contrast, around 14% of infections are
classified as severe disease, and 5% develop into critical disease
with intensive care unit (ICU) admittance due to respiratory failure,
septic shock, or multiple organ dysfunction (Wu 2020).

Multiple risk factors can worsen the course of the disease
and increase the risk of mortality, such as old age (WHO
2020a), cardiovascular disease (CVD), obesity, hypertension,
diabetes, chronic respiratory disease (Chen 2020; Huang 2020;
WHO 2020a), and an immunocompromised state (i.e. through
malignancy or solid organ transplant) (Fung 2020; Liang 2020).
As effective treatment options are still sparse (Kluge 2021;
National COVID-19 Clinical Evidence Taskforce 2020), and vaccines
may not work for all populations equally well, especially for
immunocompromised people (Di Fusco 2021; Galmiche 2022),
additional prophylactic strategies, which includes both pre-
exposure (PrEP) and postexposure (PEP), would be welcome. PrEP
applies to people who do not have SARS-CoV-2 infection and who
have not been recently exposed to an individual with SARS-CoV-2
infection and who may have an inadequate immune response to
COVID-19 vaccination or are unable to be fully vaccinated. PrEP
is used to prevent new infections among those at greatest risk.
PEP means taking medicine to prevent SARS-CoV-2 infection after
a possible exposure.

While some substances have already shown no benefit (e.g.
hydroxychloroquine, Boulware 2020), other studies are still
ongoing (e.g. hyperimmune immunoglobulins, NCT04383548,;
convalescent plasma, NCT04836260). Another promising option is
monoclonal antibodies (mAbs).

Description of the intervention

mAbs are laboratory-produced molecules derived from natural
antibodies of hosts who have been exposed to the antigen of
interest. The selection of specific mAbs is commonly based on
their virus neutralising capacity. Treatment with mAbs can be
regarded as passive immunisation, as substituted antibodies are
supposed to mimic a person's own humoral immune response in
order to support recovery and viral clearance (Bayer 2019). While
other passive antibody therapies, such as convalescent plasma
or hyperimmune immunoglobulin, use antibodies derived from
more than one white cell clone (polyclonal), mAbs and mAb
fragments target a single, predetermined epitope and no additional
plasma components. Consequently, they generally cause fewer
adverse events (AE) such as serum sickness, anaphylaxis
(Marston 2018), and thromboembolic events (Driggin 2020). The
standardised production allows comprehensive characterisationin
vitro, enabling precise control of dosage and composition of a mAb
cocktail, which increases effectiveness.

A variety of mAbs have been developed against both endogenous
targets (i.e. in oncology and immunology) (Kaplon 2020; Lu 2020a),
as well as exogenous targets (i.e. palivizumab against respiratory
syncytial virus (RSV) infection (Andabaka 2013), a mAb against
HIV-1 (Jaworski 2021), and ansuvimab and REGN-EB3 against Ebola
(Mulangu 2019)). As of April 2021, at least 135 mAbs that target
different epitopes on the SARS-CoV-2 virus, especially the Spike
protein of the virus, have been developed or tested in clinical trials
to treat COVID-19 (The Antibody Society 2021; Yang 2020).

For example, in treatment with mAbs, bamlanivimab monotherapy
and the combination of casirivimab/imdevimab has shown no
benefit for the general population of hospitalised patients but
may improve outcomes when provided earlier (i.e. to outpatients
or people who had not yet produced their own antibodies)
(Gottlieb 2021; Horby 2021; Lundgren 2021; Weinreich 2021). The
frequency of AEs in the placebo and mAbs treatment groups
was similar; however, there were slightly more infusion-related
reactions reported for the mAbs group (Gottlieb 2021; Lundgren
2021; Weinreich 2021).

Based on data from these trials (NCT04425629; NCT04427501),
the US Food and Drug Administration (FDA) issued Emergency
Use Authorizations (EUA) for treatment of certain patient groups
with bamlanivimab, which was withdrawn due to inability to
neutralise the Delta variant (FDA 2021a). Due to the emergence
of the Omicron variant and the inability of most mAbs to retain
activity against this variant, the FDA has revised the EUA for the
mAb combinations bamlanivimab/etesevimab and casirivimab/
imdevimab and restricted their use to people exposed to orinfected
with a variant where the mAb likely remains active against the
variant (FDA 2022a). For sotrovimab, the FDA withdrew the EUA
from use in areas where the Omicron sublineage BA.2 accounts
for more than 50% of infections (FDA 2022b). Recently, the FDA
has issued EUA for PrEP with tixagevimab/cilgavimab and for
treatment with bebtelovimab, carrying a clear statement that those
mAbs are "not intended to be a substitute for vaccination against
COVID-19" (FDA 2021b; FDA 2022c). The National Institutes of
Health (NIH) COVID-19 Treatment Guidelines Panel recommends
the use of tixagevimab/cilgavimab as PrEP and recommends
against the use of the combinations bamlanivimab/etesevimab
and casirivimab/imdevimab as PEP (NIH 2022).
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Alternatives to conventional full-size mAbs, which are fragile
and often administered intravenously or subcutaneously
(JovCevska 2020), are mAb fragments such as nanobodies and
microbodies. Due to their small size and high stability, mAb
fragments offer many advantages in terms of their production and
neutralising activities (Custodio 2020; Hanke 2020), for instance
allowing administration by inhalation (Gai 2021).

How the intervention might work

SARS-CoV-2 stems from the coronavirus family that is characterised
by a positive-sense, single-stranded ribonucleic acid (RNA) (Lu
2020b). The spike proteins on its envelope, which give the virus
its name, play a critical role in enabling it to enter a host cell
by two mechanisms (Hoffmann 2020; Ou 2020). First, the human
angiotensin-converting enzyme 2 (ACE2) receptor on the spike
protein binds to ACE2 proteins that are found throughout the body,
but with higher expression in respiratory epithelial cells, type |
and Il alveolar cells in the lungs, oral cavity, kidney, testes, and
intestines (Tolouian 2020). This activates the S proteins' fusion
machinery, which inserts into the cellular plasma membrane,
brings the viral membrane into proximity, and fuses them to create
a portal to deposit the virus RNA genome into the host cell, where it
starts replicating (Glaunsinger 2020; Tolouian 2020). The so-called
'cytokine storm' plays a crucial role in disease severity, which can
lead to acute respiratory distress syndrome (ARDS; de la Rica 2020).

The focus of research on SARS-CoV-2-neutralising mAbs and mAb
fragments is to block the binding of SARS-CoV-2 to the ACE2
receptor on human cells by targeting the receptor-binding domain
(RBD) on the spike protein of the virus (Hanke 2020; Lu 2021;
Marovich 2020; Wrapp 2020). Microbodies, which are proteins with
an extracellular domain of ACE2 fusioned to the Fc domain of
an immunoglobulin, have been shown to inhibit the virus from
attaching to the cells by trapping the spike protein (Glasgow 2020;
Tada 2020). The possibility of administration by inhalation, directly
at the infection site, could help control transmission of the virus
(Gai 2021).

In several preclinical studies in mice, SARS-CoV-2-neutralising
mAbs injected before SARS-CoV-2 inoculation showed inhibition of
viral replication and mitigation of disease severity (Alsoussi 2020;
Hassan 2020; Rogers 2020; Zost 2020). In a study by Baum and
colleagues, six rhesus macaques received casirivimab/imdevimab
or placebo intravenously and, after three days, were exposed
to the virus through intranasal and intratracheal routes. Despite
similar RNA kinetics, sgRNA levels, which indicates viral replication,
were lower in animals receiving casirivimab/imdevimab when
compared to placebo. Their high- versus low-dose comparison in
four rhesus macaques with a 10-fold higher virus inoculum showed
decreased viral replication for the high-dose compared with low-
dose antibody cocktail (Baum 2020a).

Currently, numerous variants of SARS-CoV-2 have emerged.
Mutations in the spike protein of the virus may reduce the
neutralising ability of a mAb if the mutation happens at or
close to the mAb's target epitope, and may instead lead to
increased severity of the infection, termed 'antibody-dependent
enhancement (ADE)' (Lee 2020). Since December 2020, five variants
that developed independently of each other have been classified as
of concern (WHO 2021d).

Currently circulating variants of concern:

« Delta (also known as B.1.617.2) first occurred in October 2020 in
India (WHO 2021d);

« Omicron (also known as B.1.1.529 includingits sublineages BA.1,
BA.2, BA.3, BA.4, BA.5, and descendent lineages), identified in
November 2021, is a new variant of concern and overtook delta
as dominant variant (WHO 2022).

Previously circulating variants of concern:

« Alpha (also known as B.1.1.7, 201/501Y.V1 or VOC 202012/01),
first identified in the UK with rapid local spread and
later international spread, is associated with increased
transmissibility and increase in disease severity (Muik 2021;
Tang 2021);

« Beta (also known as B.1.351, 20H/501Y.V2), initially identified
in South Africa, may also be more transmissible, but may not
increase disease severity (Wang 2021);

« Gamma (also known as P.1), first identified in Brazil, might
reduce antibody neutralisation (Wang 2021).

Since the first occurrence of Omicron in Botswana in November
2021, it has rapidly become the dominating variant circulating
globally (WHO 2022). This variant includes several sublineages
such as BA.1 and BA.2, which differ in several mutations in the
spike protein. The BA.2 Omicron sublineage is now dominant
in many regions (WHO 2022). In general, Omicron is associated
with potential increased transmissibility, reduction in neutralising
activity in sera, and reduced vaccine effectiveness (Rossler 2022;
Vitiello 2022).

Early in vitro findings suggest that mAbs such as bamlanivimab,
etesevimab, casirivimab, imdevimab, tixagevimab, cilgavimab,
and sotrovimab efficiently neutralise the Alpha variant. However,
against the variants Beta and Gamma, there was no neutralising
effect detected for bamlanivimab and etesevimab. All of these
mAbs except bamlanivimab could retain neutralising activity
against Delta (Widera 2021).

To date only bebtelovimab and a combination of tixagevimab and
cilgavimab have shown retained neutralising activity against both
Omicron sublineages BA.1 and BA.2 (lketani 2022; Takashita 2022).
BA.1 was sensitive to adintrevimab and sotrovimab. In contrast,
imdevimab showed neutralising activity against BA.2 (Bruel 2022).

Why it is important to do this review

Although numerous vaccines for the prevention of infection with
SARS-CoV-2, such as BNT162b2, mRNA-1273, COVID-19 Vaccine by
Johnson & Johnson (FDA 2021c), AZD1222 (AstraZeneca 2020),
and CoronaVac (WHO 2021e) have been authorised and widely
distributed, the number of cases and deaths worldwide is rising,
with healthcare systems being at their limits.

Only a few treatment options are currently available for
the treatment of COVID-19. Those include corticosteroids for
severe COVID-19 and tocilizumab for certain patient groups
(Kluge 2021; National COVID-19 Clinical Evidence Taskforce 2020;
Siemieniuk 2020). In 2021, the FDA issued EUA for the first
oral antiviral agents against COVID-19 such as molnupiravir and
nirmatrelvir plus ritonavir, which were found to be effective in
people with mild-to-moderate COVID-19 who are at high risk for
severe disease (FDA 2021d; FDA 2021e). Those are recommended
for use in early infection (within five days of symptom onset)
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in unvaccinated individuals with one or more risk factors for
progression to severe disease (National COVID-19 Clinical Evidence
Taskforce 2020).

Multiple factors play a role in the further spread of the virus: on the
one hand, vaccine distribution has not yet reached all parts of the
world equitably UNDP 2021; on the other hand, vaccine acceptance
is not equally high everywhere (Nehal 2021). Additionally, vaccine
effectiveness is lowered with the Omicron variant and booster
doses are necessary to increase protection against symptomatic
disease caused by the Omicron variant (Andrews 2022).

At the same time, the immune response to the vaccine decreases
over time (Goldberg 2021), and immune response after vaccination
can vary among individuals. For example, immunocompromised
individuals may have an insufficient immune response to the
vaccine, whereby protection against infection and a severe
COVID-19 course is reduced (Di Fusco 2021; Monin-Aldama 2021).
Even after a standard vaccine regimen (e.g. including two doses
of mRNA vaccine and booster vaccinations), immune response
of these patients is insufficient (Mair 2022). The FDA recently
authorised a second booster dose of mRNA vaccines for people with
immunocompromised conditions (FDA 2022d).

Although compared to mAbs, vaccines probably provide longer-
lasting immunity for those who respond (Marovich 2020), mAbs
may serve as an additional immediate option to prevent infection
especially for very young children, elderly people, and those with
temporarily or permanently compromised immune systems, either
after being exposed to a case or as PrEP.

The current systematic review will identify, describe, evaluate,
and meta-analyse all evidence for SARS-CoV-2-neutralising mAbs,
including mAb fragments, used as prophylaxis for SARS-CoV-2
infections. To provide a frequently updated status, we are planning
to create this as a living systematic review.

OBJECTIVES

To assess the effects of SARS-CoV-2-neutralising mAbs, including
mAb fragments, to prevent infection with SARS-CoV-2 causing
COVID-19; and to maintain the currency of the evidence, using a
living systematic review approach.

METHODS

Criteria for considering studies for this review
Types of studies

We included randomised controlled trials (RCTs), because
this study design, if performed appropriately, provides the
best evidence for experimental therapies in highly controlled
therapeutic settings. For RCT data, we used the methods
recommended in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2021a). We had planned to include non-
standard RCT designs, such as cluster-randomised studies (using
methods as recommended in Chapter 23 of the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2021b)) and cross-
over studies, but have not identified any. In cross-over studies, we
would only consider results from the first period before cross-over
because COVID-19 is not a chronic condition, and its exact course
and long-term effects are yet to be defined.

We included the following formats if there was sufficient
information available on study design, characteristics of
participants, interventions, and outcomes, or if we could obtain this
via contact with study authors.

« Full-text publications.

« Preprint articles.

« Abstract publications.

+ Results published in study registries.

We decided to include preprints and conference abstracts to have
a complete overview of the ongoing research activity. We applied
no limitation with respect to the length of follow-up. We screened
platformtrials, and we are continually following these because they
may add new intervention arms.

Types of participants

We included studies examining participants without defined
exposure, or with potential exposure to SARS-CoV-2, but who did
not have a confirmed diagnosis of COVID-19 (virus antigens or RNA
detected). For PrEP, we included participants regardless of SARS-
CoV-2 antibody serostatus and for PEP, we included SARS-CoV-2
antibody seronegative participants.

We did not exclude studies based on age, gender, ethnicity, or
setting. We excluded studies that evaluated mAbs to prevent
infection from other coronavirus diseases (e.g. SARS or MERS),
or other viral diseases, such as influenza. If studies enrolled
populations with mixed viral diseases, we only included these
if trial authors provided subgroup data for participants with
COVID-19.

Treatment of individuals who have SARS-CoV-2 infection with
SARS-CoV-2-neutralising mAbs is covered in another review
(Kreuzberger 2021).

Types of interventions

We included the following interventions.

» SARS-CoV-2-neutralising mAbs, including mAb fragments.
« Combinations of SARS-CoV-2-neutralising mAbs.

We included the following comparisons for studies with a control
arm.

« Any mAb prophylaxis compared with a control intervention,
for example, vaccinations, drug prophylaxis (including but
not limited to hydroxychloroquine, remdesivir), standard or
hyperimmune immunoglobulin, convalescent plasma, other
prevention strategies (e.g. protective clothing, face masks,
social distancing), complementary medicine (e.g. quercetin,
elderberry, zinc), or others.

« Any mAb prophylaxis compared with no prophylaxis or placebo.

Co-interventions were allowed, but these must have been
comparable between intervention groups.

We included studies that compared several mAbs or mAb
fragments with each other and another prophylaxis, placebo or no
prophylaxis, as well as studies that compared several doses of one
type of mAb or mAb fragments with another prophylaxis, placebo,
or no prophylaxis.
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We explicitly excluded mAbs or mAb fragments that were
not specifically designed to target SARS-CoV-2 (e.g. nivolumab,
tocilizumab, canakinumab).

Types of outcome measures

We evaluated core outcomes as predefined by the Core Outcome
Set for studies evaluating public health, primary and secondary
careinterventions for prevention of COVID-19 transmission (COMET
2020; Marshall 2020).

Primary outcomes

Effectiveness of SARS-CoV-2-neutralising mAbs to prevent infection
with SARS-CoV-2

Pre-exposure prophylaxis of COVID-19

« Infection with SARS-CoV-2 (confirmed by positive reverse
transcription polymerase chain reaction (RT-PCR) test) within six
months.

« Development of clinical COVID-19 symptoms, as defined by the
study, within six months.

Postexposure prophylaxis of COVID-19
« Infection with SARS-CoV-2 (confirmed by positive RT-PCR) test
within 30 days.

« Development of clinical COVID-19 symptoms, as defined by the
study, within 30 days.

Secondary outcomes

Effectiveness of SARS-CoV-2-neutralising mAbs to prevent infection
with SARS-CoV-2

Pre-exposure prophylaxis of COVID-19

o All-cause mortality at six months.
« Admission to hospital within six months.
« Admission to ICU within six months.

o Quality of life, assessed with standardised scales (e.g. World
Health Organization Quality Of Life assessment instrument
(WHOQOL-100; WHO 2020b), at up to six months and longest
follow-up available.

Postexposure prophylaxis of COVID-19

« All-cause mortality at day 30, day 60, longest follow-up, and
time-to-event.

« Admission to hospital within 30 days.

« Admission to the intensive care unit (ICU) within 30 days.

o Quality of life, assessed with standardised scales (e.g.
WHOQOL-100; WHO 2020b), at up to seven days, up to 30 days,
and longest follow-up available.

Safety of SARS-CoV-2-neutralising mAbs to prevent infection with
SARS-CoV-2

Pre-exposure and postexposure prophylaxis of COVID-19

« Number of participants with adverse events (AE) (grade 1 to 2,
grade 3 to 4, all grade) until end of follow-up.

« Number of participants with serious adverse events (SAE) until
end of follow-up.

Timing of outcome measurement

In case of time-to-event analysis (e.g. mortality), we included the
outcome measure based on the longest follow-up time. We also
collected information on outcomes from all other time points
reported in the publications.

We included AEs and SAEs occurring until the end of follow-up. If
sufficient data were available, we had grouped the measurement
time points of eligible outcomes, for example, AEs and SAEs,
into those measured directly after intervention (up to seven days
after intervention), medium-term outcomes (up to 15 days after
intervention), and longer-term outcomes (more than 30 days after
intervention).

Search methods for identification of studies

This review is part of a COVID-19 living systematic review project
evaluating the effectiveness and safety of SARS-CoV-2-neutralising
mAbs. Our search addresses:

« SARS-CoV-2-neutralising mAbs to prevent infection with SARS-
CoV-2; and

+ SARS-CoV-2-neutralising mAbs to treat people with COVID-19
(for the Cochrane Review by Kreuzberger 2021).

We performed weekly searches for completed and ongoing studies
in all languages to limit language bias. We checked weekly for
newly emerging mAbs and changing terminology regarding mAbs
included in the search strategy, and adapted the strategy where
necessary.

Electronic searches

For the identification of studies on the effectiveness and safety of
SARS-CoV-2-neutralising mAbs, we designed search strategies in
accordance with the Cochrane Handbook for Systematic Reviews
of Interventions (Lefebvre 2021). The review team's Information
Specialist (IM) developed the search strategy based on input from
clinicians, and Carolyn Dorée reviewed it. If the full-text publication
was published in a language outside the abilities of our team
(English, German, Dutch, French, Italian, Malay, and Spanish), we
involved Cochrane TaskExchange to identify people who were
able to translate (taskexchange.cochrane.org). We searched the
following databases from 1 January 2020 to 27 April 2022:

« Cochrane COVID-19 Study Register
(covid-19.cochrane.org; inception 20 April 2022; Appendix 1)
including:

o monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

o weekly searches of PubMed;
o weekly searches of Embase.com;
o daily searches of ClinicalTrials.com;
o weekly searches of the World Health Organization (WHO)
International Clinical Trials Registry Platform (ICTRP);
o MEDLINE (via Ovid; 1 January 2020 to 20 April 2022; Appendix 2);
« Embase (via Ovid; 1 January 2020 to 20 April 2022; Appendix 3);
« PubMed (for epublications ahead of print only; 1 January 2020
to 20 April 2022; Appendix 4);
« Epistemonikos, L*OVE List Coronavirus disease
(COVID-19) (app.iloveevidence.com/loves; inception 20 April
2022; Appendix 5);
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« WHO COVID-19 Global literature on coronavirus disease
(bvsalud.org/global-literature-on-novel-coronavirus-2019-
ncov; inception 20 April 2022; Appendix 6).

To track ongoing research efforts and address the potential
influence of publication bias on our conclusions, we searched
relevant trial registries to find ongoing and completed, but not yet
published, studies. If results were uploaded into the trials registry
that had not been published elsewhere, we integrated these data
for the current review and will add or replace data in future updates
of this review in case of publication.

To identify prospectively registered platform trials for prevention
of SARS-CoV-2 infection that may add an mAb arm during the
course of the study, such as the COVERHCW trial (NCT04561063), we
searched these trials (Appendix 7), listed them in the Characteristics
of studies awaiting classification table, and will check regularly
whether they have added additionalintervention arms thatinclude
mADbs.

Searching other resources

We checked the reference lists of all identified studies, relevant
review articles, and current treatment guidelines for further
literature.

We contacted experts in the field, drug manufacturers, and
regulatory agenciesin orderto retrieve information on unpublished
studies.

We compared our results with results from projects that aim to track
COVID-19 intervention research (i.e. covid-nma.com/dataviz).

Data collection and analysis
Selection of studies

Two review authors (NK, KLC, LJE, NS, or CH)
independently screened the search results for eligibility for
this review by reading the abstracts using Covidence software
(Covidence). Following the living review approach, we screened
any new citations retrieved by the weekly searches immediately.
We obtained the full-text publications of any abstracts that both
review authors found eligible, and also of those that they disagreed
upon or rated as uncertain, for further discussion. Two review
authors assessed the full-text articles of selected studies. If the two
review authors were unable to reach a consensus, we consulted all
review authors who were involved in study selection to reach a final
decision.

The search for platform trials was conducted monthly (from
November 2020 to March 2022). To identify potential platform
trials, two review authors (YSP, NK, CH) independently screened the
results in Endnote X9.

We documented the study selection process in a flow chart,
as recommended in the PRISMA statement (Moher 2009), and
showed the total number of retrieved references, and the numbers
of included and excluded studies. We listed all studies that we
excluded after full-text assessment and the reasons for their
exclusion in the Characteristics of excluded studies table.

Data extraction and management

We conducted data extraction according to the guidelines proposed
by Cochrane (Li 2021). Two review authors (NK, YSP) extracted data
independently and in duplicate, using a customised data extraction
form developed in Microsoft Excel. We solved disagreements by
discussion. If no agreement was obtained, we involved a third
review author to solve the disagreement.

We extracted the following information, if reported.

« General information: author, title, source, publication date,
country, language, duplicate publications.

« Study characteristics: trial design, setting and dates, source
of participants, inclusion/exclusion criteria, comparability of
groups, intervention cross-overs, compliance with assigned
intervention, length of follow-up.

« Participant characteristics: age, gender, ethnicity, number
of participants recruited/allocated/evaluated, additional
diagnoses, severity of disease, previous interventions,
concurrent interventions, complementary medicine (e.g.
quercetin, elderberry, zinc).

« Interventions: type of mAbs or mAb fragments, target of mAbs
or mAb fragments, dose, frequency, timing, duration and route
of administration, setting (e.g. inpatient, ambulant), duration of
follow-up.

« Control intervention: concomitant prevention strategies, dose,
frequency, timing, duration and route of administration, setting,
duration of follow-up.

« Outcomes: as specified under Types of outcome measures.

Assessment of risk of bias in included studies

We assessed the risk of bias in RCTs using the RoB 2 tool
(Sterne 2019), for the effect of the assignment to the intervention
(the intention-to-treat (ITT) effect). The outcomes that we
assessed were those specified for inclusion in the summary of
findings tables.

Two review authors (NK, YSP, CH) independently assessed the
risk of bias for each outcome. In case of discrepancies among
judgements and inability to reach consensus, we consulted a third
review author to reach a final decision. We assessed the following
types of bias as outlined in Chapter 8 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2021c).

« Bias arising from the randomisation process.

« Bias due to deviations from the intended interventions.
« Bias due to missing outcome data.

« Biasin measurement of the outcome.

« Biasin selection of the reported result.

For cross-over studies, we had planned to use the RoB 2
tool, as outlined in Chapter 23 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2021b), because we
only considered results from the first period before cross-over.

For cluster-randomised studies, we had planned to add an
additional domain to assess bias arising from the timing of
identification and recruitment of participants in relation to timing
of randomisation, as recommended in the archived RoB 2 guidance
for cluster-randomised trials (Eldridge 2021), and in Chapter 23
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of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2021b).

To address these types of bias, we used the signalling questions
recommended in RoB 2 and make a judgement using the following
options.

o 'Yes'": if there was firm evidence that the question was fulfilled
in the study (i.e. the study was at low or high risk of bias for the
given direction of the question).

« 'Probably yes': a judgement was made that the question was
fulfilled in the study (i.e. the study was at low or high risk of bias
given the direction of the question).

« 'No'": if there was firm evidence that the question was unfulfilled
in the study (i.e. the study was at low or high risk of bias for the
given direction of the question).

« 'Probably no': a judgement was made that the question was
unfulfilled in the study (i.e. the study was at low or high risk of
bias given the direction of the question).

« 'No information': if the study report did not provide sufficient
information to allow any judgement.

We used the algorithms proposed by RoB 2 to assign each domain
one of the following levels of bias.

« Low risk of bias.
« Some concerns.
« Highrisk of bias.

Subsequently, we derived an overall risk of bias rating for each
prespecified outcome in each study in accordance with the
following suggestions.

« 'Low risk of bias': we judged the trial at low risk of bias for all
domains for this result.

« 'Some concerns': we judged the trial to raise some concerns in
at least one domain for this result, but not to be at high risk of
bias for any domain.

« 'High risk of bias'": we judged the trial at high risk of bias in at
least one domain for the result, or we judged the trial to have
some concerns for multiple domains in a way that substantially
lowered confidence in the results.

We used the RoB 2 Excel tool to implement RoB 2 (available
from riskofbias.info), and stored and presented our detailed RoB
2 assessments as supplementary online material (available at
doi.org/10.5281/zenodo0.6541295).

Measures of treatment effect

For continuous outcomes, we planned to record the mean,
standard deviation (SD), and total number of participants in both
intervention and control groups. Where continuous outcomes use
the same scale, we planned to use the mean difference (MD) with
95% confidence intervals (Cls). For continuous outcomes measured
with different scales, we planned to use the standardised mean
difference (SMD). For interpreting SMDs, we planned to re-express
SMDs in the original units of a particular scale with the most clinical
relevance and impact.

For dichotomous outcomes, we recorded the number of events
and the total number of participants in both intervention and
control groups. We reported the pooled risk ratio (RR) with a 95%

Cl (Deeks 2021). We had planned to use Peto odds ratio (OR) if
the number of observed events was small (less than 5% of sample
per group, Deeks 2021). However, because there was very little
difference in the effect estimate whether RR or Peto OR was used,
for consistency and interpretability we decided to report RRs.

If available, we had extracted and reported hazard ratios (HRs)
for time-to-event outcomes (e.g. time to death). If HRs were
not available, we planned to make every effort to estimate
the HR as accurately as possible from available data using the
methods proposed by Parmar 1998 and Tierney 2007. If sufficient
studies provided HRs, we planned to used HRs rather than RRs or
MDs in a meta-analysis, as they provide more information.

Unit of analysis issues

The aim of this review was to summarise studies that analysed data
at the level of the individual. For cluster-randomised studies, we
accepted, for example, medical practices as the unit of analysis. We
collated multiple reports of one study so that the study, and not the
report, was the unit of analysis.

Studies with multiple intervention groups

As recommended in Chapter 6 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2021a), for studies with
multiple intervention groups of the same intervention (i.e. dose,
route of administration), we evaluated whether study arms were
sufficiently homogeneous to be combined. When arms could not
be pooled, we compared each arm with the common comparator
separately. For pairwise meta-analyses, we had planned to split
the 'shared' group into two or more groups depending on the
number of intervention arms and included two or more (reasonably
independent) comparisons. For this purpose, for dichotomous
outcomes, both the number of events and the total number of
participants would be divided, and for continuous outcomes, the
total number of participants would be divided with unchanged
means and SDs.

Dealing with missing data

Chapter 10 of the Cochrane Handbook for Systematic Reviews of
Interventions suggests a number of potential sources for missing
data, which we took into account: at study level, at outcome level,
and at summary data level (Deeks 2021). At all levels, itisimportant
to differentiate between data 'missing at random’, which may often
be unbiased, and 'not missing at random', which may bias study
and thus review results.

Whenever possible, we contacted the original investigators to
request missing data. We contacted the study authors from the
included RCTs (BLAZE-2; Isa 2021; O'Brien 2021), and requested
data and additional information for our prioritised outcomes.
We assumed data to be missing at random when the rate of
missingness across arms was comparable and the characteristics
of participants with missing data were comparable to the
characteristics of participants without missing data. Otherwise,
we assumed data not to be missing at random. For the primary
analysis, we conducted a complete-case analysis by excluding
participants with missing outcome data from the meta-analysis.
We planned to perform sensitivity analyses to assess how robust
results are to worst-case scenario assumption. We addressed the
potential impact of missing data under Potential biases in the
review process.
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Assessment of heterogeneity

We planned to assess the heterogeneity of intervention effects
between trials using a Chi® test with a significance level at
P < 0.1. We used the I? statistic (Higgins 2003) to quantify
possible heterogeneity (I statistic between 30% and 60% may
signify moderate heterogeneity, 17 statistic between 50% and
90% may signify substantial heterogeneity, and 1> > 75% may
signify considerable heterogeneity; Deeks 2021). If we considered
heterogeneity to be above |12 > 75%, we had planned to explore
potential causes through sensitivity and subgroup analyses. If we
could not find a reason for heterogeneity, we would not have
performed a meta-analysis but had planned to comment on results
from all studies and present these in tables.

Assessment of reporting biases

As mentioned above, we searched trial registries to identify
completed trials that have not been published elsewhere, to
minimise publication bias. We intended to explore potential
publication bias by generating a funnel plot and statistically testing
this by conducting a linear regression test for meta-analyses
involving at least 10 trials (Sterne 2019). We considered P < 0.1 as
significant for this test.

Data synthesis

If the clinical and methodological characteristics of individual
studies were sufficiently homogeneous, we pooled the data in
a meta-analysis. We planned to conduct separate meta-analyses
for different mAbs, as each mAb is a different molecule with a
different target epitope or polytopes. One review author entered
the data into Review Manager Web software (Review Manager Web
2021), and a second review author checked the data for accuracy.
We performed analyses according to the recommendations of
the Cochrane Handbook for Systematic Reviews of Interventions
(Deeks 2021). We conducted separate meta-analyses for each
proposed comparison, that is, separate meta-analyses for different
comparators, except if a group of drugs had been shown to be
sufficiently homogeneous (e.g. corticosteroids). We planned to
treat placebo and no intervention as the same intervention.

We planned to use random-effects model for all analyses as we
anticipated that true effects would be related, but not be the same
for included studies. We assessed the effects of potential biases in
sensitivity analyses (see Sensitivity analysis). For binary outcomes,
we based the estimation of the between-study variance on the
calculation performed using the Mantel-Haenszel method. We used
the inverse variance method for continuous outcomes, outcomes
that included data from cluster-randomised trials, or outcomes
where HRs were available.

Subgroup analysis and investigation of heterogeneity

To explore heterogeneity, we planned to perform subgroup
analyses with tests for interaction in Review Manager Web of the
following characteristics (Review Manager Web 2021).

« Age of participants (divided into applicable age groups, e.g.
children; 18 to 65 years; older than 65 years).

« Pre-existing condition versus without any pre-existing
condition.

« Variants of SARS-CoV-2 detected in case of infection.
« Antibodies detected at baseline.

Sensitivity analysis

We had planned sensitivity analyses to examine the influence of the
following characteristics for our primary outcomes.

+ Risk of bias assessment components (studies with a low risk of
bias or some concerns versus studies with a high risk of bias).

« Comparison of preprints of COVID-19 interventions versus peer-
reviewed articles.

« Comparison of premature termination of studies with
completed studies.

« Missing outcome data: worst-case scenario assumption to
assess how robust results are.

Summary of findings and assessment of the certainty of the
evidence

We created summary of findings tables and evaluated GRADE for
interventions evaluated in RCTs using GRADEpro GDT software
(Schiinemann 2021). We created a separate table per mAb type. We
had planned to only present summary of findings tables for the
three most clinically important mAbs or mAb fragments, and
decided to keep tables for PrEP and PEP separate.

For time-to-event outcomes, we planned to calculate absolute
effects at specific time points, as recommended in the GRADE
guidelines 27 (Skoetz 2020).

Here are the prioritised outcomes for the summary of findings
tables.

Pre-exposure prophylaxis of COVID-19
+ Infection with SARS-CoV-2 (positive RT-PCR test) within six
months.

+ Development of clinical COVID-19 symptoms, as defined by the
study, within six months.

« All-cause mortality at six months.
« Admission to hospital within six months.

« Quality of life, assessed with standardised scales (e.g.
WHOQOL-100; WHO 2020b), at longest follow-up.

« Number of participants with AEs (grade 1 to 2, grade 3 to 4, all
grade) until end of follow-up.

« Number of participants with SAEs until end of follow-up.

Postexposure prophylaxis of COVID-19

« Infection with SARS-CoV-2 (positive RT-PCR test) within 30 days.

+ Development of clinical COVID-19 symptoms, as defined by the
study, within 30 days.

+ All-cause mortality at longest follow-up and greater than 60
days (or preferably time-to-event estimate). If not reported, we
included all-cause mortality at day 60 followed by day 30.

« Admission to hospital within 30 days.

« Quality of life, assessed with standardised scales (e.g.
WHOQOL-100; WHO 2020b), at longest follow-up.

« Number of participants with AEs (grade 1 to 2, grade 3 to 4, all
grade) until end of follow-up.

« Number of participants with SAEs until end of follow-up.

SARS-CoV-2-neutralising monoclonal antibodies to prevent COVID-19 (Review) 21
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

Assessment of the certainty in the evidence

We used the GRADE approach to assess the certainty in the
evidence for the outcomes listed in the previous section. The
GRADE approach uses five domains (risk of bias, consistency of
effect, imprecision, indirectness, and publication bias) to assess the
certainty in the body of evidence for each prioritised outcome. We
followed the current GRADE guidance for these assessmentsin their
entirety, as recommended in Chapter 14 of the Cochrane Handbook
for Systematic Reviews of Interventions (Schiinemann 2021).

We used the overall risk of bias judgement, derived from the RoB 2
Excel tool, to inform our decision on downgrading for risk of bias.
We phrased the findings and certainty in the evidence as suggested
in the guidance on informative statements (Santesso 2020).

Living systematic review considerations

Our Information Specialist (IM) provides us with the new records
each week, which two review authors are screening following the
guidance on Cochrane living systematic reviews (Living Evidence
Network 2019).

We will wait until the accumulating evidence changes one or more
of the following components before republishing the review.

« The findings of one or more prioritised outcomes.

« The credibility (e.g. GRADE rating) of one or more prioritised
outcomes.

« New settings, populations, interventions, comparisons, or
outcomes studied.

We will review the review scope and methods approximately
monthly, in light of potential changes in COVID-19 research
(e.g. when additional comparisons, interventions, subgroups,
outcomes, or new review methods become available).

RESULTS

Description of studies
Results of the search

We searched all databases and screened the resulting records
weekly up to 27 April 2022. Based on newly developing SARS-
CoV-2-specific mAbs, we have added terms to our search strategy;
see Differences between protocol and review for the changes that
have been implemented. Our searches retrieved 20,821 records
for the mAbs-specific searches. After removing duplicates, we
screened 13,802 records based on their titles and abstracts.
We excluded 13,727 records that did not meet the prespecified
inclusion criteria. Of the remaining 75 records, we included 23
records on prevention in this review.

+ Four RCTs (18 records) are included for prevention; of these one
preprint.

« Four RCTs (four records) on three different mAbs or mAb
combinations were ongoing.

« One RCT (one record) awaiting classification.

Our platform trial search yielded 16,319 records. After removing
2892 duplicates, we screened 13,427 during title and abstract
screening and looked at 69 registry records in more detail. Of these,
we excluded 68 studies (272 records). We identified:

« no platform trials on prevention with at least one mAb arm as
experimental intervention;

« one ongoing platform trial (one record) on prevention as
awaiting classification that may potentially add a mAb during
the course of the study.

The study flow diagram in Figure 1 illustrates the study selection
process according to PRISMA guidelines (Moher 2009).
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Figure 1. PRISMA flow diagram. mAb: monoclonal antibody; RCT: randomised controlled trial.
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Included studies

See Characteristics of included studies table for full details.

Designs of the studies and sample size

We included four RCTs, involving 9749 randomised participants
(BLAZE-2; Isa 2021; O'Brien 2021; PROVENT). All four studies
were double-blind and placebo-controlled. None of the included
studies followed a cross-over or cluster RCT design. One study
randomised participants in a 2:1 ratio (PROVENT), while the other
three studies followed a 1:1 ratio (BLAZE-2; Isa 2021; O'Brien 2021).
One study, published in November 2021 as a preprint, was a
phase 1 study with ongoing follow-up (Isa 2021). Three studies
were published as full-text publications (BLAZE-2; O'Brien 2021;
PROVENT), of which one study provided additional information in
a conference abstract (O'Brien 2021). One was a phase 3 study with
ongoing follow-up (PROVENT). Two were multipart phase 3 studies
completed on 20 May 2021 (BLAZE-2) and 4 October 2021 (O'Brien
2021). O'Brien 2021 conducted an initial assessment of the first
554 participants, which were not included in the efficacy analysis,
but analysed together with the other included participants in the
safety analysis set. The studies did not report characteristics of
participants with missing data. We received additional information
for BLAZE-2 regarding the measured time points of the safety
outcomes and clarification regarding the incidence of SARS-CoV-2
infection by day 29. O'Brien 2021 provided requested data on SARS-

[ Platform trial search ]
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2892 duplicates
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A
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records) no
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records) vaccines
only
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platform trials record_s)
mAbs prevention preve!'lltlon,
awaiting

classification

CoV-2 seronegative participants for the outcomes mortality and
emergency department or hospital admission. From Isa 2021, we
requested the study protocol but received no answer.

Setting and participants

Two studies included participants for PrEP (lsa 2021,
PROVENT), and two studies included participants after
being exposed to SARS-CoV-2 (PEP) (BLAZE-2; O'Brien

2021). BLAZE-2 and O'Brien 2021 were conducted before
widespread vaccine roll-out, while the study period of Isa
2021 and PROVENT overlapped with first vaccine roll-out.

PROVENT was a multicentre study conducted at different sites
in Belgium, Spain, the UK, and the US. The study recruited
unvaccinated participants with an increased risk of an inadequate
immune response to COVID-19 vaccination, an increased risk
of SARS-CoV-2 exposure (e.g. healthcare workers, workers in
industrial settings such as meatpacking plants, military personnel,
students living in dormitories), or both, between 21 November
2020 to 22 May 2021. At screening, participants were required
to have a negative point-of-care SARS-CoV-2 serological test
and RT-PCR testing was performed at baseline. Of the included
participants, 96.3% were RT-PCR test negative, 0.5% positive,
and 3.2% unknown. Baseline SARS-CoV-2 antibody serostatus was
measured at several time points according to the trial protocol,
but not reported in the publication. Unblinding to assigned
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treatment was allowed if participants wanted to consider COVID-19
vaccination. Unblinded or vaccinated participants were censored
for efficacy at the date of unblinding or vaccination. About 39.3%
of the participants were censored due to unblinding and 13.8%
due to vaccination. A preplanned primary analysis was conducted
after 30% of the participants have become unblinded. Data cut-
off for the primary analysis was 5 May 2021, with a median follow-
up of 83 days. An additional data cut-off with an extended six-
month follow-up was performed on 29 August 2021 with a median
follow-up of 196 days. During the study, the SARS-CoV-2 variants
Alpha and Beta were detected in the study population as well as
the Delta variant. The median age was 53.5 years and 46.1% of
participants were female. Any high-risk factor for severe COVID-19
was present in 77.5% of the participants including obesity (41.7%),
hypertension (35.9%), smoking (21.0%), diabetes (14.1%), asthma
(11.1%), CVD (8.1%), cancer (7.4%), chronic obstructive pulmonary
disease (COPD) (5.3%), chronic kidney disease (5.2%), chronic
liver disease (4.6%), receipt of immunosuppressive therapy (3.3%),
immunosuppressive disease (0.5%), sickle cell disease (less than
0.1%). In total, 73.3% of the participants had an increased risk
of inadequate immune response to COVID vaccination (including
factors such as older age (60 years of age or older); obesity (body
mass index (BMI) 30 or greater); immunocompromised; unable
to receive vaccines without adverse effects; or congestive heart
failure, COPD, chronic kidney disease, or chronic liver disease) and
52.5% of participants had an increased risk of exposure to SARS-
CoV-2.

Isa 2021 included uninfected adult volunteers who were healthy
or had chronic stable medical conditions. It was a multicentre
study conducted at different facilities in the USA. Recruitment
started in July 2020, data cut-off was 21 May 2021. Participants
may have been exposed to multiple variants such as wild-type,
Alpha, and Delta (WHO 2021d). The study period overlapped with
first vaccine roll-out. Of 969 randomised participants, 98.9% were
RT-PCR negative. Participants were included regardless of SARS-
CoV-2 antibody serostatus. At baseline, 85.1% of participants were
seronegative for SARS-CoV-2 anti-spike immunoglobulin (1g)G and
IgA and anti-nucleocapsid 1gG antibodies, 10.4% seropositive for
any of the SARS-CoV-2 anti-spike IgG or IgA or anti-nucleocapsid
IgG antibodies (or a combination), and 4.4% borderline or sero-
undetermined. During the study, 35.1% of participants in the
intervention group and 40.8% in the placebo group opted for
SARS-CoV-2 vaccination with a mean of 66.1 days between last
dose of study drug and vaccination. They were discontinued
from further intervention or placebo, censored for efficacy, and
entered follow-up. The median age was 48.0 years and 44.9%
of the participants were female. At least one risk factor for
severe COVID-19 according to Centers for Disease Control and
Prevention (CDC) criteria for high-risk for severe SARS-CoV-2
infection, including immunosuppression, chronic disease, and
obesity was observed in 20% of the participants.

BLAZE-2 was a multicentre study conducted at different facilities
in the USA. Participants were recruited from August to November
2020 and the study was probably conducted during wild-type SARS-
CoV-2 predominance (WHO 2021d). Unvaccinated residents and
staff of skilled nursing and assisted living facilities with at least one
confirmed index case were recruited. Participants were screened
within seven days of reporting of the index case. RT-PCR and SARS-
CoV-2 serology tests were performed at baseline and participants
were randomised and treated before the results were available.

Anti-nucleocapsid antibodies of IgA, 1gG, and IgM combined were
assessed. Of 1175 randomised participants, 966 (82.2%) were SARS-
CoV-2 RT-PCR negative and seronegative at baseline. Participants
who were SARS-CoV-2 RT-PCR positive and serology negative were
evaluated as a treatment population in a separate publication. The
median age ranged from 75 to 76 years (range 31 to 104 years) for
residents in the intervention and placebo group and from 42 to 43
years (range 18 to 82 years) for staff in the intervention and placebo
group. About 59.7% of residents and 81.5% of staff were female. All
residents were at high risk of severe COVID-19 and 41.3% of staff
had one or morerisk factor risk factors such as age 65 years or older,
obesity, chronic kidney disease, diabetes, and immunosuppressive
disease.

O'Brien 2021 was a multicentre study conducted at different sites
in the USA, Romania, and Moldova. Participants were recruited
from July 2020 to January 2021 and may have already been
exposed to the Alpha variant and potentially, but unlikely, to the
Delta variant (WHO 2021d). O'Brien 2021 randomised unvaccinated
household contacts (adolescents and adults) of an index case
within 96 hours after a positive test result for the index case. RT-
PCR and SARS-CoV-2 serology tests was performed at baseline
and participants were stratified according to the result of the
serology test and age at randomisation. A total of 2067 out of 2475
(83.5%) randomised participants were RT-PCR negative at baseline
and of these, 1505 (72.8%) participants were seronegative, 475
(22.1%) were seropositive, and 105 (5.1%) were sero-undetermined
at baseline for SARS-CoV-2 anti-spike 1gG and IgA and anti-
nucleocapsid IgG antibodies. Among the 554 participants from the
initial assessment, 409 (73.8%) participants were SARS-CoV-2 RT-
PCR and seronegative. The mean age of the participants was 42.9
years (range 12 to 92 years) and 54.1% were female. Relevant risk
factors for COVID-19 were present in 30.5% of the participants. The
proportion of participants with immunosuppressive disease was
0.5% and 1% of participants received immunosuppressive therapy.

Interventions and comparators

Isa 2021 assigned 729 participants to receive repeated
subcutaneous administration of casirivimab 600 mg plus
imdevimab 600 mg (total 1.2 g) every four weeks for up to
six doses. PROVENT assigned 3460 participants to receive two
consecutive intramuscular injections, one each of tixagevimab 150
mg and cilgavimab 150 mg (total 300 mg).

BLAZE-2 assigned 588 participants to receive a single dose of
bamlanivimab 4.2 g intravenously, and O'Brien 2021 assigned 1240
participants to receive a single dose of a combination of casirivimab
600 mg plus imdevimab 600 mg (total 1.2 g) subcutaneously.

A total of 3799 control group participants received placebo
(BLAZE-2; Isa 2021; O'Brien 2021; PROVENT). BLAZE-2 prohibited
SARS-CoV-2 vaccines prior and during the evaluation
period. O'Brien 2021 prohibited concomitant medications such as
SARS-CoV-2 vaccines, passive antibodies, and hydroxychloroquine
for prophylaxis of SARS-CoV-2 infection as well as remdesivir or
anti-SARS viral agents during the efficacy analysis and follow-up
period.

Outcome measures

In PROVENT, the primary efficacy outcome was symptomatic
COVID-19 (SARS-CoV-2 infection confirmed by RT-PCR) after
administration of study drug on or before day 183.
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See Characteristics of included studies table for definition
for symptomatic COVID-19. Secondary efficacy endpoints were
incidence of participants who were SARS-CoV-2 antibody
seronegative at baseline, but seropositive at any time postbaseline,
incidence of SARS-CoV-2 RT-PCR positive severe or critical
symptomatic illness postdose, and incidence of COVID-19 related
emergency department visits postdose. Primary safety endpoints
included incidence of AEs, SAEs, medically attended AEs, and AEs of
special interest. Further safety endpoints were deaths, laboratory
evaluations, vital signs and physical examinations.

In Isa 2021, the primary outcomes were incidence of adverse
events of special interest (AESIs), including grade 3 or greater
injection-site reactions or hypersensitivity reactions occurring
within four days of administration of casirivimab/imdevimab or
placebo, and serum concentration of casirivimab/imdevimab over
time. AEs were rated according to the National Cancer Institute-
Common Terminology Criteria for Adverse Events (NCI-CTCAE)
v. 5.0. Participants who reported two or more events with the
same preferred term were counted only once for that term. If a
participant opted for COVID-19 vaccination, only events before the
vaccination were included. Secondary endpoints were proportion
of participants with treatment-emergent adverse events (TEAEs),
proportion of participants who achieved or exceeded the target
concentration of the study drug in serum at the end of each four-
week dosing interval, and immunogenicity measured by antidrug
antibodies (ADAs). Preplanned exploratory efficacy endpoint was
the incidence of SARS-CoV-2 infection, determined either clinically
or by laboratory confirmation. Additional outcomes were AEs
after COVID-19 vaccination. Safety outcomes and the exploratory
efficacy endpoint were analysed in the safety population, including
all randomised participants who received any study drug and
regardless of SARS-CoV-2 antibody serostatus.

In BLAZE-2, the primary outcome was infection with mild or worse
severity within eight weeks of randomisation, which was defined
as a SARS-CoV-2 RT-PCR positivity and presence of mild or worse
disease within 21 days. See Characteristics of included studies table
for definitions. Secondary endpoints were infection with moderate
or worse severity, and infection within four and eight weeks of
randomisation, COVID-19-related mortality, admission to hospital,
or death due to COVID-19. Safety outcomes were reported as
treatment-emergent AEs by week eight.

In O'Brien 2021, the primary outcome was infection with
symptomatic disease by day 28 (strict term definition), which
was subsequently revised based on an initial assessment of the
first 409 seronegative participants to a broad-term definition.
See Characteristics of included studies table for definition.
Secondary outcomes were infection with symptomatic disease by
day 28 (CDC definition), infection with symptomatic disease by
day 28 (strict term definition), viral load, duration of symptomatic
infection (broad-term definition), duration of high viral load, and
duration of any symptomatic or asymptomatic infection. The
primary and secondary outcomes were analysed hierarchically.
Safety outcomes included AEs, reported as REAEs, AESIs, and SAEs.
The safety analysis set included participants regardless of SARS-
CoV-2 antibody serostatus and 554 participants from the initial
analysis for efficacy.

Three studies reported AEs and SAEs as TEAEs, which means that
they were not present at baseline or worsened in severity after

baseline; therefore, we treated these as regular AEs and SAEs
(BLAZE-2; Isa 2021; O'Brien 2021).

Funding and conflicts of interest

Pharmaceutical companies funded all four studies. Eli Lilly
and Co funded BLAZE-2; Regeneron Pharmaceuticals funded Isa
2021 and O'Brien 2021; and AstraZeneca and the US Government
funded PROVENT. BLAZE-2 and O'Brien 2021 were conducted in
partnership with the National Institute of Allergy and Infectious
Diseases (NIAID) and the COVID-19 Prevention Network (CoVPN). All
authors reported their conflicts of interest.

Excluded studies

We excluded 14 studies (52 records) on SARS-CoV-2-neutralising
mADbs to treat people with COVID-19 (see Characteristics of excluded
studies table).

« Five RCTs (16 records) investigated SARS-CoV-2-neutralising
mAbs to treat people with COVID-19 in the hospitalised
setting (ACTIV-3; NCT04411628; NCT04426695; NCT04931238;
RECOVERY).

« Nine RCTs (36 records) investigated SARS-CoV-2-neutralising
mADbs to treat people with COVID-19 in the outpatient setting
(ACTIV-2; BLAZE-1; BLAZE-4; COMET-ICE; Eom 2021; Kim 2021;
NCT04666441; OPTIMISE-C19; Weinreich).

Studies awaiting classification

Two  studies are  awaiting  classification (CROWN
CORONATION; NCT04894474; Characteristics of studies awaiting
classification table). One study, planning intravenous infusion
and inhalation of Bl 767551 as PEP, has been withdrawn due to
project termination, but has provided no information on whether
participants were already enrolled (NCT04894474). The other is a
platform trial that may potentially add an mAb during the course of
the study (CROWN CORONATION).

Ongoing studies

We classified four studies as ongoing (NCT04625972;
NCT04859517; NCT05142527; NCT05184062; Characteristics
of ongoing studies table). NCT05142527 is not yet recruiting
participants and the three other studies are active, but not
recruiting (NCT04625972; NCT04859517; NCT05184062).

Two studies are investigating a combination of the mAbs
tixagevimab and cilgavimab and indicate overall completion date
between June 2022 and June 2023 (NCT04625972 for PEP of
COVID-19; NCT05184062). Actual enrolment ranges between 272
and 1121 participants. NCT04859517 plans to investigate ADG20
for both PrEP and PEP of COVID-19 with an estimated enrolment
of 6412 participants up to March 2023. NCT05142527 plans
to investigate ADM03820 with an estimated enrolment of 4450
participants up to August 2023.

Risk of bias in included studies

The four studies contributed 23 study results to seven outcomes
that were assessed using RoB 2 (BLAZE-2; Isa 2021; O'Brien 2021,
PROVENT). The completed RoB 2 tool with responses to all assessed
signalling questions is available online at: doi.org/10.5281/
zenodo.6541295.
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Overall risk of bias by outcome

The following section summarises the risk of bias per outcome for
all primary and secondary outcomes relevant to this review.

Pre-exposure prophylaxis of COVID-19
Tixagevimab/cilgavimab compared to placebo

We judged the risk of bias for PROVENT, the only study assessing
tixagevimab/cilgavimab for PrEP to be of some concerns across
the outcomes: development of clinical COVID-19 symptoms within
six months (Risk of bias table for Analysis 1.2), mortality within six
months (Risk of bias table for Analysis 1.3), admission to hospital
within six months (Risk of bias table for Analysis 1.4), all-grade AEs
(Risk of bias table for Analysis 1.5) and SAEs (Risk of bias table
for Analysis 1.6), because of potentially selection of the reported
results, as the extended follow-up at a median of 193 days was
not prespecified in the study protocol. For the outcome infection
with SARS-CoV-2 within six months (Risk of bias table for Analysis
1.1), we had in addition some concerns regarding missing outcome
data, because we do not know whether data were available for all
participants seronegative at baseline. For the outcomes admission
to hospital, all-grade AEs, and SAEs, we had in addition some
concerns regarding measurement of the outcome, because some
participants and outcome assessors were probably aware of the
intervention received, as unblinding was possible, but the number
of vaccinated participants was comparable in both groups. The
study did not report quality of life, AEs (grade 1 to 2 and grade 3 to
4), and admission to ICU.

Casirivimab/imdevimab compared to placebo

We judged the risk of bias for Isa 2021, the only study assessing
casirivimab/imdevimab for PrEP in uninfected volunteers, to be
of some concerns across the outcomes: infection with SARS-CoV-2
within six months (Risk of bias table for Analysis 2.1), development
of clinical COVID-19 symptoms within six months (Risk of bias
table for Analysis 2.2), mortality at six months (Risk of bias table
for Analysis 2.3), AEs: grade 3 or greater (Risk of bias table for
Analysis 2.4), all-grade AEs (Risk of bias table for Analysis 2.5), and
SAEs (Risk of bias table for Analysis 2.6), because there was no
information provided on the randomisation process and allocation
concealment and the study protocol was not available. The study
did not report admission to hospital, quality of life, AEs (grade 1 to
2), and admission to ICU.

Postexposure prophylaxis of COVID-19
Bamlanivimab compared to placebo

We judged the risk of bias for BLAZE-2, the only study
assessing bamlanivimab for PEP, to be low across the outcomes:
infection with SARS-CoV-2 by day 29 (Risk of bias table for Analysis
3.1), mortality by day 57 (Risk of bias table for Analysis 3.2), all-
grade AEs by week eight (Risk of bias table for Analysis 3.3), and
SAEs by week eight (Risk of bias table for Analysis 3.4). The study did
not report development of clinical COVID-19 symptoms, admission
to hospital, quality of life, AEs (grade 1 to 2 and grade 3 to 4), and
admission to ICU.

Casirivimab/imdevimab compared to placebo

We judged the risk of bias for O'Brien 2021, the only study
assessing casirivimab/imdevimab for PEP, to be low across
outcomes: infection with SARS-CoV-2 by day 28 (Risk of bias

table for Analysis 4.1), mortality by day 28 (Risk of bias table
for Analysis 4.3), and admission to hospital by day 28 (Risk of
bias table for Analysis 4.4). In the publication, the results for
these outcomes were reported in the safety analysis set, including
SARS-CoV-2 seronegative (72.8%), seropositive (22.1%), and sero-
undetermined (5.1%) participants and 554 participants from an
initial analysis for efficacy. We judged the risk of bias to be
low, because the study authors provided us with the requested
data for SARS-CoV-2 seronegative participants during the efficacy
analysis period. For the outcome development of clinical COVID-19
symptoms, we had some concerns regarding risk of bias due
to selection of the reported results, because the outcome was
changed based on the assessment of the first 409 participants (Risk
of bias table for Analysis 4.2). For the safety outcomes AEs: grade 3
or greater (Risk of bias table for Analysis 4.5), all-grade AEs (Risk of
bias table for Analysis 4.6), and SAEs (Risk of bias table for Analysis
4.7), we had no concerns regarding risk of bias. The study did not
report quality of life, AEs (grade 1 to 2), and admission to ICU.

Effects of interventions

See: Summary of findings 1 Tixagevimab/cilgavimab compared
to placebo for pre-exposure prophylaxis of COVID-19; Summary
of findings 2 Casirivimab/imdevimab compared to placebo for
pre-exposure prophylaxis of COVID-19; Summary of findings 3
Bamlanivimab compared to placebo for postexposure prophylaxis
of COVID-19; Summary of findings 4 Casirivimab/imdevimab
compared to placebo for postexposure prophylaxis of COVID-19

SARS-CoV-2-specific mAbs for pre-exposure prophylaxis of
COVID-19

Tixagevimab/cilgavimab compared to placebo

We present our certainty in the evidence for prioritised outcomes
for the comparison tixagevimab/cilgavimab and placebo for PrEP
of COVID-19 in Summary of findings 1. The outcomes all-cause
mortality, admission to hospital, all-grade AEs, and SAEs were
assessed with the safety analysis set including at baseline 96.3%
SARS-CoV-2 RT PCR status negative, 0.5% positive, and 3.2%
unknown participants. The outcomes quality of life (up to six
months and longest follow-up), AEs grades 1 to 2 and grades 3
to 4, and admission to ICU within six months were not reported
(PROVENT). We included only one study for this comparison
(PROVENT), and, therefore, we could not perform any subgroup
analyses or any sensitivity analyses. The study did not report
characteristics of participants with missing data. As we identified
fewer than 10 studies and did not pool the data in a meta-analysis,
we did not generate a funnel plot.

Participants had been exposed to SARS-CoV-2 wild-type, Alpha,
Beta, and Delta variants.

Primary outcomes
Infection with SARS-CoV-2 within six months

We defined infection with SARS-CoV-2 as confirmed by positive
RT-PCR, but also considered a positive SARS-CoV-2 antibody test
as a laboratory-confirmed infection. PROVENT reported SARS-
CoV-2 anti-nucleocapsid seroconversion in 4685 participants who
were seronegative at baseline to median follow-up of day 193.
Seroconversion was defined as seronegative at baseline and
seropositive at any time after baseline up to a median follow-up at
193 days.
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Tixagevimab/cilgavimab probably decreases infection with SARS-
CoV-2 compared to placebo within six months (2.7% in the placebo
group versus 1.2% in the tixagevimab/cilgavimab group; RR 0.45,
95% Cl 0.29 to 0.70; 1 RCT, 4685 participants; moderate-certainty
evidence; Analysis 1.1). At unblinding or receipt of COVID-19
vaccine, data were censored. Our main reason for downgrading
certainty in the evidence was serious risk of bias (missing outcome
data and potentially selection of the reported result) because the
number of participants seronegative at baseline was unclear, and
the reported six-month follow-up was not prespecified in the study
protocol.

Development of clinical COVID-19 symptoms within six months

PROVENT reported the first case of symptomatic illness to median
follow-up of day 193 for 5172 participants. SARS-CoV-2 infection
was confirmed by positive SARS-CoV-2 RT-PCR testing. Definitions
of symptomatic disease and severe or critical disease are provided
in the Characteristics of included studies table.

Tixagevimab/cilgavimab decreases development of clinical
symptoms within six months (2% in the placebo group versus 0%
in the tixagevimab/cilgavimab group; RR 0.18, 95% Cl 0.09 to 0.35;
1 RCT; 5172 participants; high-certainty evidence; Analysis 1.2). At
unblinding or receipt of COVID-19 vaccine, data were censored.

Of those who developed clinical COVID-19 symptoms, severe
or critical COVID-19 occurred in 0/3441 participants in the
tixagevimab/cilgavimab group compared to 5/1731 participants in
the placebo group. In the PROVENT study, two of our predefined
subgroups were reported and the relative risk reduction (RRR)
calculated. In the age group under 60 years, 8/1945 participants
in the tixagevimab/cilgavimab group and 19/976 participants in
the placebo group experienced development of symptomatic
COVID-19 infection within six months (RRR 79.6%, 95% CI 53.5 to
91.1). In the age group 60 years and older, 3/1496 participants in
the tixagevimab/cilgavimab group and 12/755 participants in the
placebo group developed symptomatic COVID-19 infection within
six months (RRR 87.8%, 95% Cl 56.9 to 96.6).

Development of symptomatic COVID-19 infection within six months
occurred in 0/1126 participants without any coexisting condition
in the tixagevimab/cilgavimab group and in 12/541 participants
in the placebo group (RRR 100%). In participants with at least
one coexisting condition, 11/2315 participants in the tixagevimab/
cilgavimab group and 19/1190 participants in the placebo group
experienced development of symptomatic COVID-19 infection
within six months (RRR 71.3%, 95% Cl 39.8 to 86.4).

Secondary outcomes
All-cause mortality at six months

PROVENT reported all AEs with outcome of death to median follow-
up of day 193 for 5197 participants. The outcome was analysed
in the safety analysis set and included participants with negative,
positive, and unknown RT-PCR SARS-CoV-2 status at baseline.
One participant randomised to placebo received incorrectly the
intervention tixagevimab/cilgavimab and therefore was analysed
in the tixagevimab/cilgavimab group.

Tixagevimab/cilgavimab may result in little to no difference on
mortality within six months in participants regardless of RT-PCR
SARS-CoV-2 status at baseline (RR 0.64, 95% Cl 0.24 to 1.73; 1 RCT,
5197 participants; low-certainty evidence; Analysis 1.3). Our main

reason for downgrading certainty in the evidence was very serious
imprecision, because of very low number of events and wide Cls.
For this outcome, we did not downgrade for serious risk of bias
(measurement of the outcome), because for all-cause mortality it
is irrelevant whether participants were aware of the intervention
received, and the number of people vaccinated was comparable in
both arms.

Admission to hospital within six months

PROVENT reported COVID-19-related hospitalisations to median
follow-up of day 193 for 5197 participants. The outcome was
analysed in the safety analysis set and included participants
with negative, positive, and unknown RT-PCR SARS-CoV-2 status
at baseline. One participant randomised to placebo received
incorrectly the intervention tixagevimab/cilgavimab and therefore
was analysed in the tixagevimab/cilgavimab group.

Tixagevimab/cilgavimab may decrease admission to hospital
within six months regardless of RT-PCR SARS-CoV-2 status at
baseline (RR0.03,95% C10.00 to 0.59; 1 RCT, 5197 participants; low-
certainty evidence; Analysis 1.4). Our main reason for downgrading
certainty in the evidence were very serious imprecision, because of
very low number of events.

Admission to intensive care unit within six months

We identified no studies reporting admission to ICU within six
months.

Quality of life (at six months, longest follow-up)

We identified no studies reporting quality of life.

Adverse events (grade 1 to 2, grade 3 to 4, all grade)

PROVENT reported all-grade AEs to median follow-up of day 193
for 5197 participants. The safety analysis set included participants
with negative, positive, and unknown RT-PCR SARS-CoV-2 status
at baseline. One participant randomised to placebo received
incorrectly the intervention tixagevimab/cilgavimab and therefore
was analysed in the tixagevimab/cilgavimab group.

Tixagevimab/cilgavimab may result in little to no difference on the
occurrence of all-grade AEs within six months regardless of RT-PCR
SARS-CoV-2 status at baseline (RR 1.00, 95% CI 0.94 to 1.07; 1 RCT,
5197 participants; low-certainty evidence; Analysis 1.5). Our main
reasons for downgrading certainty in the evidence were serious
imprecision, because sample size did not meet optimalinformation
size (6,435,640 participants) and serious risk of bias (measurement
of the outcome), because participants were probably aware of the
intervention received, as unblinding was possible.

PROVENT did not report AEs grade 1 to 2 and grade 3 to
4. However, mild, moderate, and severe AEs were reported
separately. Mild AEs occurred in 761/3461 (22.0%) participants in
the tixagevimab/cilgavimab group compared to 539/1736 (21.3%)
in the placebo group, moderate AEs occurred in 387/3461 (11.2%)
in the tixagevimab/cilgavimab group compared to 191/1736 (11%)
in the placebo group, and severe AEs in 64/3461 (1.8%) in the
tixagevimab/cilgavimab group compared to 27 of 1736 (1.6%) in the
placebo group.
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Serious adverse events

PROVENT reported SAEs to median follow-up of day 193 for
5197 participants. The safety analysis set included participants
with negative, positive, and unknown RT-PCR SARS-CoV-2 status
at baseline. One participant randomised to placebo received
incorrectly the intervention tixagevimab/cilgavimab and therefore
was analysed in the tixagevimab/cilgavimab group.

Tixagevimab/cilgavimab may result in little to no difference on
the occurrence of SAEs within six months regardless of RT-PCR
SARS-CoV-2 status at baseline (RR 1.12, 95% Cl 0.83 to 1.52; 1 RCT,
5197 participants; low-certainty evidence; Analysis 1.6). Our main
reasons for downgrading certainty in the evidence were serious
imprecision, because sample size did not meet optimal information
size (55,674 participants) and serious risk of bias (measurement
of the outcome), because participants were probably aware of the
intervention received, as unblinding was possible.

Casirivimab/imdevimab compared to placebo

We present our certainty in the evidence for prioritised outcomes
for the comparison casirivimab/imdevimab and placebo for PrEP
of COVID-19 in Summary of findings 2. The population assessed
for all but one reported outcome included at baseline 10.4%
SARS-CoV-2 antibody seropositive, 85.1% seronegative, and 4.4%
sero-undetermined participants. The outcome infection with SARS-
CoV-2 was assessed in seronegative participants at baseline. The
outcomes admission to hospital within six months, quality of life
(up to six months and longest follow-up), AEs grades 1 to 2, and
admission to ICU within six months were not reported (Isa 2021).
We included only one study for this comparison (Isa 2021), and
therefore we could not perform subgroup analysis or sensitivity
analysis. Characteristics of participants with missing data were not
reported in the studies. As we identified fewer than 10 studies and
did not pool the data in meta-analysis, we did not generate a funnel
plot.

Participants may have been exposed to SARS-CoV-2 wild-type,
alpha, and Delta variants.

Primary outcomes
Infection with SARS-CoV-2 within six months

We defined infection with SARS-CoV-2 as confirmed by positive
RT-PCR, but also considered a positive SARS-CoV-2 antibody test
as a laboratory-confirmed infection. Isa 2021 reported SARS-CoV-2
anti-nucleocapsid seroconversion in 825 participants seronegative
at baseline at six months. At baseline, SARS-CoV-2 anti-N and
anti-S protein antibodies (anti-S1 domain of spike protein IgG
and IgA antibodies) and anti-nucleocapsid 1gG antibodies were
measured. Baseline seronegativity was defined as negative for any
of the measured antibodies. At the end of treatment period, anti-
nucleocapsid IgG was measured. Seroconversion was defined as
seronegative at baseline and anti-nucleocapsid 1gG seropositive at
the end of the treatment period.

Casirivimab/imdevimab may decrease infection with SARS-CoV-2
within six months compared to placebo (10% in the placebo
group versus 0% in the casirivimab/imdevimab group; RR 0.01,
95% Cl 0.00 to 0.14; 1 RCT, 825 participants; low-certainty
evidence; Analysis 2.1). Our main reasons for downgrading
certainty in the evidence were serious risk of bias, because
of missing information regarding randomisation process, and

allocation concealment and serious imprecision, because of low
number of events.

Development of clinical COVID-19 symptoms within six months

Isa 2021 reported symptomatic SARS-CoV-2 infection for 969
participants by week 24. Infections were confirmed by serology
testing or central RT-PCR testing.

Casirivimab/imdevimab may decrease development of clinical
COVID-19 symptoms within six months compared to placebo
regardless of the SARS-CoV-2 antibody serostatus (4% in the
placebo group versus 0% in the casirivimab/imdevimab group;
RR 0.02, 95% CI 0 to 0.27; 1 RCT, 969 participants; low-certainty
evidence; Analysis 2.2). Our main reasons for downgrading
certainty in the evidence were serious risk of bias, because
of missing information regarding randomisation process, and
allocation concealment and serious imprecision, because of low
number of events.

Secondary outcomes
All-cause mortality at six months

Isa 2021 reported mortality by week 24 for 969 participants. The
outcome was assessed as part of the safety assessment. None of the
participants had died at six months.

We are uncertain whether casirivimab/imdevimab has any impact
on mortality in participants regardless of the SARS-CoV-2 antibody
serostatus (effect estimate not estimable; 1 RCT, 969 participants;
very low certainty-evidence; Analysis 2.3). Our main reasons for
downgrading certainty in the evidence were serious risk of bias,
because of missing information regarding randomisation process,
and allocation concealment and very serious imprecision due to no
events observed in any of the groups.

Admission to hospital within six months

We identified no studies reporting admission to hospital within six
months.

Admission to intensive care unit within six months

We did not identify any study reporting this outcome.

Quality of life (at six months, longest follow-up)

We identified no studies reporting quality of life.

Adverse events (grade 1 to 2, grade 3 to 4, all grade)

Isa 2021 reported AEs grade 3 or greater and all-grade AEs for
969 participants. The evidence is uncertain about the effect of
casirivimab/imdevimab on the occurrence of grade 3 or greater
AEs compared to placebo at six months in participants, regardless
of the SARS-CoV-2 antibody serostatus (RR 0.44, 95% Cl 0.10 to
1.95; 1 RCT, 969 participants; very low certainty-evidence; Analysis
2.4). Our main reasons for downgrading certainty in the evidence
were serious risk of bias, because of missing information regarding
randomisation process, and allocation concealment and very
serious imprecision because of very low number of events and very
wide Cls.

Casirivimab/imdevimab may increase the occurrence of all-grade
AEs slightly compared to placebo by six months in participants
regardless of the SARS-CoV-2 antibody serostatus (RR 1.14,
95% Cl 0.98 to 1.31; 1 RCT, 969 participants; low-certainty
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evidence; Analysis 2.5). Our main reasons for downgrading
certainty in the evidence were serious risk of bias, because
of missing information regarding randomisation process, and
allocation concealment and serious imprecision because of wide
Cls.

AEs were reported separately for vaccinated participants.
After receiving COVID-19 vaccination, one (0.4%) participant in
the casirivimab/imdevimab versus none in the placebo arm
experienced at least one grade 3 or greater AE, 39 (15.2%)
participants in the casirivimab/imdevimab versus 18 (18.4%)
participants in the placebo arm experienced at least one all-grade
AE (Isa 2021).

Isa 2021 did not report AEs grades 1 to 2.

Serious adverse events

Isa 2021 reported SAEs for 969 participants. The evidence is
very uncertain about the effect of casirivimab/imdevimab on
the occurrence of SAEs compared to placebo by week 24 in
participants regardless of the SARS-CoV-2 antibody serostatus
(RR 0.82, 95% Cl 0.16 to 4.21; 1 RCT, 969 participants; very
low-certainty evidence; Analysis 2.6). Our main reasons for
downgrading certainty in the evidence were serious risk of bias,
because of missing information regarding randomisation process,
and allocation concealment and very serious imprecision because
of very low number of events and very wide Cls.

SAEs were reported separately for vaccinated participants. After
receiving COVID-19 vaccination, one (0.4%) participant in the
casirivimab/imdevimab arm versus none in the placebo arm
experienced at least one SAE (Isa 2021).

SARS-CoV-2-specific mAbs for postexposure prophylaxis of
COVID-19

Bamlanivimab compared to placebo

We present our certainty in the evidence for prioritised outcomes
for the comparison bamlanivimab and placebo for PEP of COVID-19
in Summary of findings 3. The population assessed for all outcomes
included 82.2% seronegative participants at baseline (BLAZE-2).
We included only one study for this comparison (BLAZE-2), and
therefore we could not perform subgroup or sensitivity analyses.
The study did not report characteristics of participants with missing
data. As we identified fewer than 10 studies and did not pool the
data in meta-analyses, we did not generate a funnel plot.

Participants may have been exposed to SARS-CoV-2 wild-type.

Primary outcomes
Infection with SARS-CoV-2 within 30 days

BLAZE-2 reported data by day 29 for 966 participants.
Bamlanivimab probably decreases infection with SARS-CoV-2
compared to placebo by day 30 (RR 0.76, 95% CI 0.59 to 0.98; 1 RCT,
966 participants; moderate-certainty evidence; Analysis 3.1). Our
main reason for downgrading certainty in the evidence was serious
imprecision because the sample size did not meet the optimal
information size (2046 participants).

Additionally, the study reported a Kaplan-Meier graph including the
number of events per day up to day 57, which we used to calculate
cumulative frequency of the incidence of SARS-CoV-2 infection

by week eight (day 57). A total of 114/484 (23.6%) participants
in the bamlanivimab group experienced an infection with SARS-
CoV-2 (wild-type) compared to 168/482 (34.9%) participants in the
placebo group (RR 0.68, 95% Cl 0.55 to 0.83).

Development of clinical COVID-19 symptoms within 30 days

We identified no studies reporting development of clinical
COVID-19 symptoms within 30 days.

BLAZE-2 reported the incidence of infection with mild or worse
symptoms and moderate or worse symptoms within eight weeks.
Definitions for disease severity are provided in the Characteristics
of included studies section. About 8.5% of the participants who
received bamlanivimab experienced an infection with mild or
worse symptoms compared to 15.2% of the participants who
received placebo (study-reported OR 0.43, 95% CI 0.28 to 0.68;
absolute risk difference -6.6%, 95% CI -10.7 to -2.6). In the
bamlanivimab group, 8.3% compared with 14.1% in the placebo
group experienced an infection with moderate or worse symptoms
(OR 0.46, 95% CI 0.29 to 0.73; absolute risk difference -5.8
percentage points, 95% CI -9.8 to -1.8).

Secondary outcomes
All-cause mortality (at day 30, 60, longest follow-up)

BLAZE-2 reported all-cause mortality by day 57 including 966
participants. Bamlanivimab may result in little to no difference
for all-cause mortality by day 57 when compared to placebo
(RR0.83,95% Cl 0.25 to 2.70; 1 RCT, 966 participants; low-certainty
evidence; Analysis 3.2). Our main reason for downgrading certainty
in the evidence was very serious imprecision due low number of
events and wide Cls.

BLAZE-2 did not report all-cause mortality at day 30 and longest
follow-up.

Admission to hospital within 30 days

We identified no studies reporting admission to hospital within 30
days.

Admission to intensive care unit within 30 days

We identified no studies reporting admission to ICU within 30 days.

Quality of life (at day seven, 30, longest follow-up)

We identified no studies reporting quality of life.

Adverse events (grade 1 to 2, grade 3 to 4, all grade)

BLAZE-2 reported all-grade AEs by week eight for 966 participants.
Bamlanivimab may increase the occurrence of all-grade AEs
compared to placebo (RR 1.12, 95% CI 0.86 to 1.46; 1 RCT,
966 participants; low-certainty evidence; Analysis 3.3). Our main
reasons for downgrading certainty in the evidence were very
serious imprecision, because sample size did not meet optimal
information size (12,078 participants) and wide Cls.

BLAZE-2 did not report AEs grades 1 to 2 and grades 3 to 4.

Serious adverse events

BLAZE-2 reported SAEs by week eight for 966 participants.
Bamlanivimab may increase the occurrence of SAEs slightly
compared to placebo (RR 1.46, 95% CI 0.73 to 2.91; 1 RCT,
966 participants; low-certainty evidence; Analysis 3.4). Our main
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reasons for downgrading certainty in the evidence were very
serious imprecision, because of low number of events, and wide
Cls.

Casirivimab/imdevimab compared to placebo

We present our certainty in the evidence for prioritised outcomes
for the comparison casirivimab/imdevimab and placebo for PEP of
COVID-19 in Summary of findings 4. The population assessed for
safety outcomes included at baseline 72.8% SARS-CoV-2 antibody
seropositive, 22.1% seronegative, and 5.1% sero-undetermined
participants (O'Brien 2021). We included only one study for
this comparison (O'Brien 2021), and therefore we could not
perform subgroup or sensitivity analyses. The study did not report
characteristics of participants with missing data. As we identified
fewer than 10 studies and did not pool the data in meta-analysis,
we did not generate a funnel plot.

Participants may have been exposed to SARS-CoV-2 wild-type,
Alpha and potentially, but unlikely Delta variant.

Primary outcomes
Infection with SARS-CoV-2 within 30 days

O'Brien 2021 reported data by day 28 for 1505 participants.
Casirivimab/imdevimab decreases infection with SARS-CoV-2
compared to placebo by day 28 (RR 0.34, 95% CI 0.23 to 0.48; 1 RCT,
1505 participants; high-certainty evidence; Analysis 4.1).

Development of clinical COVID-19 symptoms within 30 days

O'Brien 2021 reported infection with symptomatic disease by
day 28 for 1505 participants. Symptomatic disease was defined
by broad-term, strict term, and CDC definition. All definitions
are provided in the Characteristics of included studies table.
We decided to use data of the broad-term definition, because
this includes any mild-to-moderate symptoms. Casirivimab/
imdevimab decreases symptomatic infection with SARS-CoV-2
(broad-term definition) compared to placebo by day 28 (RR 0.19,
95% Cl 0.10 to 0.35; 1 RCT, 1505 participants; high-certainty
evidence; Analysis 4.2).

The reported proportion of symptomatic SARS-CoV-2 infection was
2/753 participants in the casirivimab/imdevimab arm compared to
22/752 participants in the placebo arm according to the strict-term
definition, and 6/753 participants in the casirivimab/imdevimab
arm compared to 46/752 participants in the placebo arm according
to the CDC definition (O'Brien 2021).

In a conference abstract, the results of a posthoc analysis, assessing
the efficacy of casirivimab/imdevimab on the development of
symptomatic SARS-CoV-2 infection in seronegative participants
with CVD or diabetes, were reported separately as RRRs. In
the overall seronegative study population (1505 participants),
the RRR was 81.4% with casirivimab/imdevimab of developing
symptomatic infection. In 332 participants with CVD, the RRR was
54.9% and in 103 participants with diabetes the RRR was 69.0%
(O'Brien 2021).

Secondary outcomes
All-cause mortality (at day 30, 60, longest follow-up)

O'Brien 2021 provided data for all-cause mortality by day 28 for
SARS-CoV-2 seronegative participants after request. Casirivimab/
imdevimab may result in little to no difference on mortality by day

30, but the evidence is uncertain (RR 3.00, 95% CI 0.12 to 73.43; 1
RCT, 1505 participants; low-certainty evidence; Analysis 4.3). Our
main reasons for downgrading certainty in the evidence were very
serious imprecision, because of very low number of events, and
very wide Cls.

In the journal publication, O'Brien 2021 reported all-cause
mortality measured outside the efficacy analysis period in
the safety analysis set, including in addition to SARS-CoV-2
seronegative participants, seropositive, and sero-undetermined
participants, and 544 participants from the initial assessment. Two
of 1311 participants had died in the casirivimab/imdevimab group
and 2/1,306 participants in the placebo group.

O'Brien 2021 did not report all-cause mortality at day 60 and
longest follow-up.

Admission to hospital within 30 days

O'Brien 2021 provided data for emergency department or hospital
admission by day 28 for SARS-CoV-2 seronegative participants after
request. Casirivimab and imdevimab may result in little to no
difference on admission to hospital by day 28 (RR 0.11, 95% CI 0.01
to 2.06; 1 RCT, 1505 participants, low-certainty evidence; Analysis
4.4). Our main reasons for downgrading certainty in the evidence
were very serious imprecision, because of very low number of
events and very wide Cls.

In the journal publication, O'Brien 2021 reported emergency
department or hospital admission in the safety analysis set,
including seropositive and sero-undetermined participants, and
544 participants from the initial assessment in addition to SARS-
CoV-2 seronegative participants. In the casirivimab/imdevimab
group, 2/1311 participants had died and in the placebo group,
2/1306 participants had died.

Admission to intensive care unit within 30 days

We identified no studies reporting admission to ICU within 30 days.

Quality of life (at day seven, 30, longest follow-up)

We identified no studies reporting quality of life.

Adverse events (grade 1 to 2, grade 3 to 4, all grade)

O'Brien 2021 reported AEs grade 3 and greater and all-grades AEs
in 2617 participants. Casirivimab/imdevimab may decrease slightly
the occurrence of grade 3 or greater AEs compared to placebo in
participants regardless of the SARS-CoV-2 antibody serostatus (RR
0.50, 95% Cl 0.24 to 1.02; 1 RCT, 2617 participants; low-certainty
evidence; Analysis 4.5). Our main reasons for downgrading
certainty in the evidence were very serious imprecision, because of
low number of events, and wide Cls.

Casirivimab/imdevimab decreases the occurrence of all-grade AEs
compared to placebo (RR 0.70, 95% CI 0.61 to 0.80; 1 RCT, 2617
participants; high-certainty evidence; Analysis 4.6).

O'Brien 2021 did not report AEs grade 1 to 2.

Serious adverse events

O'Brien 2021 reported SAEs for 2617 participants. Casirivimab/
imdevimab may result in little to no difference on the occurrence
of SAEs compared to placebo in participants regardless of the
SARS-CoV-2 antibody serostatus (RR 0.66, 95% Cl 0.30 to 1.47; 1
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RCT, 2617 participants; low-certainty evidence; Analysis 4.7). Our
main reasons for downgrading certainty in the evidence were very
serious imprecision, because of low number of events, and wide
Cls.

DISCUSSION

Summary of main results

This review aimed to assess the effectiveness and safety of SARS-
CoV-2-neutralising mAbs, including mAb fragments, to prevent
infection with SARS-CoV-2 causing COVID-19. We included four
RCTs (BLAZE-2; Isa 2021; O'Brien 2021; PROVENT). The studies
were published as preprint only (Isa 2021) or as journal
publications (BLAZE-2; O'Brien 2021; PROVENT). The studies
involved 9749 randomised participants, comparing casirivimab/
imdevimab versus placebo (Isa 2021), and tixagevimab/cilgavimab
(PROVENT) for PrEP of COVID-19; bamlanivimab versus placebo
(BLAZE-2), and casirivimab/imdevimab versus placebo (O'Brien
2021) for PEP of COVID-19.

SARS-CoV-2-specific mAbs for pre-exposure prophylaxis of
COVID-19

Tixagevimab/cilgavimab compared to placebo

The study included participants with an increased risk of
an inadequate immune response to COVID-19 vaccination, an
increased risk of SARS-CoV-2 exposure, or both (PROVENT). The
SARS-CoV-2 variants Alpha, Beta, and Delta were detected in the
study population. Participants were unvaccinated at the start
of the study. Unblinding to assigned treatment was allowed if
participants wanted to consider COVID-19 vaccination. Unblinded
or vaccinated participants were censored for efficacy at the date
of unblinding or vaccination. At baseline, 96.3% of participants
were RT-PCR test negative, 0.5% positive, and 3.2% unknown.
Tixagevimab/cilgavimab as PrEP probably decreases infection
with SARS-CoV-2 within six months (RR 0.45, 95% Cl 0.29 to
0.70; moderate-certainty evidence) and decreases development of
clinical symptoms within six months (0.18, 95% CI 0.09 to 0.35;
high-certainty evidence). Tixagevimab/cilgavimab may result in
little to no difference on mortality and may decrease admission
to hospital within six months in participants regardless of RT-PCR
SARS-CoV-2 status at baseline (mortality: RR 0.64, 95% CI 0.24 to
1.73; admission to hospital: RR 0.03, 95% CI 0.00 to 0.59; low-
certainty evidence). However, tixagevimab/cilgavimab may result
in little to no difference on the occurrence of all-grade AEs and SAEs
(all-grade AEs: RR 1.00, 95% Cl 0.94 to 1.07; SAEs: RR 1.12, 95%
Cl 0.83 to 1.52; low-certainty evidence). We identified no studies
reporting quality of life, AEs grade 1 to 2, and AEs grade 3 to 4.

Casirivimab/imdevimab compared to placebo

The study was conducted during the emergence of multiple
variants such as wild-type, Alpha, and Delta (Isa 2021). At baseline,
10.4% of participants were SARS-CoV-2 antibody seropositive,
85.1% seronegative, and 4.4% sero-undetermined. Participants
were unvaccinated at the start of the study, but some received
vaccination during the course of the study. Casirivimab/imdevimab
may decrease infection with SARS-CoV-2 within six months (RR
0.01, 95% CI 0 to 0.14; low-certainty evidence) and may decrease
development of clinical COVID-19 symptoms within six months
regardless of the SARS-CoV-2 antibody serostatus (RR 0.02, 95%
Cl 0 to 0.27; low-certainty evidence). The evidence is very

uncertain about the effect of casirivimab/imdevimab on mortality.
Casirivimab/imdevimab may increase the occurrence of all-grade
AEs slightly within six months regardless of the SARS-CoV-2
antibody serostatus. The evidence is very uncertain about the effect
of casirivimab/imdevimab on the occurrence of grade 3to 4 AEs and
SAEs compared to placebo by week 24 regardless of the SARS-CoV-2
antibody serostatus. We identified no studies reporting admission
to hospital, quality of life, and AEs grades 1 to 2.

SARS-CoV-2-specific mAbs for postexposure prophylaxis of
COVID-19

Bamlanivimab compared to placebo

The study was probably conducted during wild-type SARS-
CoV-2 predominance in unvaccinated participants (BLAZE-2). At
baseline, 82.2% of participants were seronegative. Bamlanivimab
as PEP probably decreases infection with SARS-CoV-2 compared to
placebo by day 30 (RR 0.76, 95% CI 0.59 to 0.98; moderate-certainty
evidence) and may result in little to no difference on all-cause
mortality by day 60 (RR 0.83, 95% CI 0.25 to 2.70; low-certainty
evidence). However, it may increase the occurrence of all-grade
AEs and may increase the occurrence of serious SAEs slightly. We
identified no studies reporting development of clinical COVID-19
symptoms, all-cause mortality at day 30 and longest follow-up,
admission to hospital, quality of life, AEs grade 1 to 2, and AEs grade
3to4.

Casirivimab/imdevimab compared to placebo

The study included unvaccinated participants, who may have
already been exposed to the Alpha variant and potentially,
but unlikely, to the Delta variant (O'Brien 2021). At baseline,
72.8% of participants were SARS-CoV-2 antibody seropositive,
22.1% seronegative and 5.1% sero-undetermined. Casirivimab/
imdevimab decreases infection with SARS-CoV-2 (RR 0.34, 95% Cl
0.23 to 0.48; high-certainty evidence) and development of clinical
COVID-19 symptoms (broad-term definition; RR 0.19, 95% Cl 0.10
to 0.35; high-certainty evidence), and may result in little to no
difference on mortality, and admission to hospital by day 30.
Casirivimab/imdevimab may slightly decrease the occurrence of
grade 3 to 4 AEs (RR 0.50, 95% ClI 0.24 to 1.02; low-certainty
evidence), decreases the occurrence of all-grade AEs (RR 0.70,
95% Cl 0.61 to 0.80; high-certainty evidence), and may result in
little to no difference on the occurrence of SAEs in participants
regardless of the SARS-CoV-2 antibody serostatus. We identified no
studies reporting all-cause mortality at day 60 and longest-follow-
up, quality of life, and AEs grades 1 to 2.

Overall completeness and applicability of evidence

The evidence summarised in this review applies to the combination
of tixagevimab/cilgavimab for PrEP, bamlanivimab for PEP, and the
combination of casirivimab/imdevimab for both PrEP and PEP of
COVID-19, but as yet no other SARS-CoV-2-neutralising mAbs or
mAb fragments.

Only one study assessed SARS-CoV-2 variants (PROVENT). The
variants Alpha, Beta, and Delta were identified in the study
population and, therefore, the findings of tixagevimab/cilgavimab
are applicable to people infected with these variants. The currently
circulating Omicron variant was not detected in the study
population. For the remaining three included studies, we can only
assume which variants the participants were exposed to based
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on the timing of the studies (BLAZE-2; Isa 2021; O'Brien 2021).
Findings from casirivimab/imdevimab for PrEP of COVID-19 are
probably transferable to multiple variants such as wild-type, Alpha,
and Delta. In contrast, the findings from bamlanivimab for PEP of
COVID-19 can only be transferred to the wild-type and casirivimab/
imdevimab for PEP probably to Alpha and Delta. None of the
evidence in this review is applicable to the most recently occurring
variant Omicron. Protection against SARS-CoV-2 infection by SARS-
CoV-2-neutralising mAbs depends on the SARS-CoV-2 variant as
the variants can escape due to mutations in the RBD. Therefore,
the FDA withdrew the EUA for bamlanivimab, as bamlanivimab
monotherapy is ineffective in neutralising most of the circulating
SARS-CoV-2 variants of concern (FDA 2021f). Casirivimab combined
with imdevimab remains active against previously predominant
variants, including or Alpha, Beta, Delta, and Gamma, in vitro
and in vivo (Baum 2020b; Copin 2021). Early findings suggest
that SARS-CoV-2-neutralising mAbs such as bamlanivimab and
etesevimab in combination or monotherapy, casirivimab, and
regdavimab are ineffective against Omicron sublineages BA.1 and
BA.2, while the combination of tixagevimab and cilgavimab retains
neutralising activity in vitro. Bebtelovimab is another mAb that has
shown neutralising activity against Omicron. Adintrevimab remains
effective against BA.1, while efficacy is reduced for sotrovimab.
Imdevimab also showed neutralising activity against BA.2 (Bruel
2022). However, identified no relevant studies investigating mAbs
for the prevention of infections caused by the Omicron variant.
Even though tixagevimab/cilgavimab remains effective against
Omicron in vitro, clinical studies are needed to assess the
effectiveness specific to this variant.

All four studies included unvaccinated participants (BLAZE-2;
Isa 2021; O'Brien 2021; PROVENT). Both studies on PEP were
conducted before widespread vaccine roll-out and prohibited
COVID-19 vaccination prior and during the study period. The study
period of Isa 2021 and PROVENT overlapped with first vaccine roll-
out. In Isa 2021, 35.1% of the participants in the intervention group
and 40.8% in the placebo group opted for SARS-CoV-2 vaccination
during the study period. To avoid potential interaction of the mAbs
and vaccine-induced immune responses, the CDC recommends
waiting 90 days after receiving mAbs for treatment and 30 days
after receiving mAbs for PEP, before SARS-CoV-2 vaccination (CDC
2021c). Participants received vaccination after a mean of 66.1 days
from the last administration of the study drug and were then
discontinued from further doses of intervention or placebo and
followed for safety outcomes. They were censored for efficacy.
In PROVENT, unblinding to assigned treatment was allowed if
participants wanted to consider COVID-19 vaccination. Unblinded
or vaccinated participants were censored for efficacy at the date
of unblinding or vaccination. About 39.3% of the participants were
censored due to unblinding and 13.8% due to results not being
reported separately for vaccinated individuals. After the worldwide
admission of SARS-CoV-2 vaccines, there is no evidence available
and the impact of vaccination on the efficacy and safety of SARS-
CoV-2-neutralising mAbs to prevent COVID-19 remains unclear.

SARS-CoV-2-neutralising mAbs for PrEP or PEP of COVID-19 are
particularly relevant for people who are at high risk for severe
COVID-19, such as immunocompromised people who do not
mount an effective immune response to SARS-CoV-2 vaccines
(i.e. through malignancy, chemotherapy, immunotherapy, or solid
organ transplant) (Fung 2020; Liang 2020). Administration of mAbs
could passively immunise them and protect them from SARS-

CoV-2 infection. In Isa 2021 and BLAZE-2, the proportion of
immunocompromised participants was unclear, since the studies
reported the proportion of participants with at least one risk
factor including factors such as old age, immunosuppression,
chronic disease, obesity, or a combination of these. Around 20%
of the participants in the PrEP study (Isa 2021), and between
40% and 100% of participants in the PEP study (BLAZE-2), had
at least one risk factor for severe COVID-19. In O'Brien 2021, the
proportion of participants with immunosuppressive disease
was 0.5%, and 1% of participants received immunosuppressive
therapy. PROVENT focused on participants with an increased
risk of an inadequate immune response to COVID-19 vaccination,
an increased risk of SARS-CoV-2 exposure, or both. In total,
77.5% of the participants had at least one risk factor for
severe COVID-19, of these, 7.4% had cancer, 3.3% received
immunosuppressive therapy, and 0.5% had animmunosuppressive
disease. However, the effect in participants with impaired immunity
and ineffective immune response to SARS-CoV-2 vaccines is yet
unclear, as O'Brien 2021 did not report results for this vulnerable
subgroup and is likely underpowered to show an effect in this
specific subgroup. Nevertheless, the FDA issued an EUA and
in the UK, the Medicines and Healthcare products Regulatory
Agency (MHRA) approved the mAb combination tixagevimab
and cilgavimab for PrEP in immunocompromised people, based
on the findings of the PROVENT study (Wise 2022). Several
non-RCTs investigating sotrovimab (NCT05135650; NCT05210101)
and tixagevimab combined with cilgavimab (NCT05216588;
NCT05234398) in immunocompromised people (some after SARS-
CoV-2 vaccination) are underway and may provide more useful
insights.

The proportion of SARS-CoV-2 anti-spike 1gG and IgA and
anti-nucleocapsid 1gG antibody seronegative participants at
baseline ranged between 72.8% and 85.1% (Isa 2021; O'Brien
2021). BLAZE-2 analysed only seronegative participants. The vast
majority of the participants had no pre-existing immunity to
SARS-CoV-2 at baseline. Seronegative individuals probably have a
higher benefit of PrEP if the effects of treatment with SARS-CoV-2-
neutralising mAbs are analogised, because a higher effect to avoid
the serious disease can be expected in uninfected or unvaccinated
people. PROVENT did not report SARS-CoV-2 antibody serostatus.

In BLAZE-2, participants were randomised and treated before the
results of RT-PCR and SARS-CoV-2 serology tests were available.
This also reflects clinical practice, in which serostatus is not
necessarily checked before administration of the intervention. For
PEP, the mAb should be administered immediately after exposure
to avoid a specific episode of infection. To date, there are no reliable
surrogate correlates for disease or infection (or both) protection
available. In seropositive people, for example, it is unclear which
titres are associated with which assay and which level of protection.
Therefore, the humoral vaccination response is used in relevant
immunodeficiency due to its easy availability (Krammer 2021; Perry
2022). With lower mortality due to the Omicron variant and overall
increasingimmunocompetence in the general population, whether
through vaccination or recovery, a greater focus on risk groups
increases efficacy and thus reduces the number needed to treat
(NNT).

None of the included studies measured quality of life. There are four
ongoing studies and two studies awaiting classification, of which
one had been withdrawn due to project termination and the other
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study is an ongoing platform trial that may potentially add a mAb
intervention during the course of the study.

Quality of the evidence

SARS-CoV-2-specific mAbs for pre-exposure prophylaxis of
COVID-19

The certainty of the evidence for prioritised outcomes presented in
the Summary of findings 1 ranged from high to low. We have high
certainty in the identified evidence for the outcome development
of clinical COVID-19 symptoms and moderate certainty for the
outcome infection with SARS-CoV-2 within six months. Our main
concern was serious risk of bias (missing outcome data and
potentially selection of the reported result, because the number of
participants seronegative at baseline was unclear, and the reported
six-month follow-up was not pre-specified in the study protocol).
For the outcomes mortality within six months and admission to
hospital within six months, we rated the certainty of the evidence
as low. Our main concerns were very serious imprecision, because
of very low number of events and wide Cls. Also, for the safety
outcomes, all-grade AEs and SAEs within six months, we rated
the certainty of the evidence as low. Here, our main concerns
were serious imprecision, because the sample sizes did not meet
the optimal information size (all-grade AEs: 6,435,640 participants;
SAEs: 55,674 participants) and serious risk of bias (measurement
of the outcome and potentially selection of the reported result),
because participants were probably aware of the intervention
received, as unblinding was possible and the reported six-month
follow-up was not prespecified in the study protocol.

The certainty of evidence for prioritised outcomes presented in
the Summary of findings 2 ranged from low to very low. Each
outcome was downgraded one level for serious risk of bias,
because of missing information regarding randomisation process
and allocation concealment. We have low-certainty evidence for
the outcomes infection with SARS-CoV-2 and development of
clinical COVID-19 symptoms within six months, as we downgraded
a further level for serious imprecision because of low number of
events. We have very-low certainty for the outcome mortality within
six months. Our main reason for further downgrading was very
serious imprecision because there were no events, and therefore
the effect was not estimable. For the safety outcome all-grade
AEs within six months, we have low-certainty evidence. Our main
reason for further downgrading was serious imprecision, because
of wide Cls. For the outcomes grade 3 to 4 AEs and SAEs within six
months, we have very low-certainty evidence. Our main reasons
for further downgrading were very serious imprecision, because of
very low number of events and very wide Cls.

SARS-CoV-2-specific mAbs for postexposure prophylaxis of
COVID-19

The certainty of evidence for prioritised outcomes presented
in Summary of findings 3 ranged from moderate to low. We have
moderate certainty for the outcome infection with SARS-CoV-2 by
day 30. Our main concern was serious imprecision, because sample
size did not meet optimal information size. We have low certainty
in the identified evidence for the outcome mortality by day 60. Our
main concern was very serious imprecision, because of low number
of events and wide Cls. For the safety outcomes, we have low
certainty for the outcome all-grade AEs by week eight and SAEs by
week eight. Our main concerns for all-grade AEs were very serious
imprecision, because sample size did not meet optimalinformation

size (12,078 participants) and wide Cls, and for SAEs were very
serious imprecision, because of low number of events and wide Cls.

The certainty of evidence for prioritised outcomes presented in
the Summary of findings 4 ranged from high to low. We have
high certainty in the identified evidence for the outcomes infection
with SARS-CoV-2 by day 30 and development of clinical COVID-19
symptoms (broad-term definition). For the outcomes mortality up
to the longest follow-up and admission to hospital, we have low
certainty in the identified evidence. Our main concerns were very
serious imprecision, because of very low number of events and
very wide Cls. For the safety outcome all-grade AEs, we have
high certainty in the identified evidence and low certainty for the
outcomes grade 3 or greater AEs and SAEs. Our main reasons for
concerns were very serious imprecision, because of low number of
events and wide Cls.

Potential biases in the review process

An experienced medical information specialist (IM) developed an
all-encompassing search strategy, which was peer-reviewed by
anotherinformation specialist. We included all identified published
studies, but also kept track of studies that were either still ongoing
or labelled as completed in the study registry, to avoid overseeing
any upcoming evidence. The sensitive search included relevant
electronic databases as well as clinical trial registries. In addition
to peer-reviewed full-text articles, we also included preprints.
We are confident that we identified all relevant studies to date
and will monitor ongoing studies as well as full publication of
preprints closely after the publication of this first version of the
review. In cases of missing data, we contacted study authors for
additional data or relevant details, if we needed more information.
We have received answers from the contacted study authors
for BLAZE-2 and O'Brien 2021. The author of Isa 2021 did not
reply. We assumed results were not biased or impacted by missing
outcome data given the low rate of missing data.

In contrast to the protocol, we differentiated between PrEP and
PEP after we have included a study on PrEP and defined a
separate outcome set with longer time points for PrEP, as a 30-day
interval was considered too short to measure PrEP. Furthermore,
we changed the definition of one of our outcomes covered by
the WHO Progression Scale. In light of the changing scale, we
faced difficulties in obtaining a clear definition for the outcome
development of clinical COVID-19 symptoms and therefore used
the definitions as provided by the studies (Differences between
protocol and review). We do not think this has introduced bias
because we made the changes based on clinical interest rather than
the effect estimate.

For the outcome infection with SARS-CoV-2, next to the emergence
of SARS-CoV-2 variants, there are other relevant factors that might
influence the outcome. Depending on the local incidence and
course of the pandemic, the risk for SARS-CoV-2 infection varies
and could differ within and between studies. If few infections
occur in a study, this cannot automatically be attributed to the
intervention. It may have been because the local incidence was low
and the risk of infection was much lower compared with a high
local incidence. Individual factors, such as underlying diseases or
therapies, also play an important role in SARS-CoV-2 infections.
Most people infected have mild disease, but multiple risk factors
can worsen the course of the disease and increase the risk of
mortality (WHO 2020a).
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All studies included unvaccinated participants. Therefore, we could
not assess whether PrEP or PEP offer any additional benefit for
SARS-CoV-2 vaccinated people. This should be addressed in future
updates of the review.

Agreements and disagreements with other studies or
reviews

We found one review of the evidence published as the Australian
clinical guideline, which included data from the published full-
texts by O'Brien 2021 and PROVENT (National COVID-19 Clinical
Evidence Taskforce 2020). The results of O'Brien 2021 for the
outcomes symptomatic and confirmed COVID-19 infection and AEs
and SAEs are in line with this review, but the assessment of the
certainty in the evidence differs. For the outcomes symptomatic
and confirmed COVID-19 infection and all-grade AEs, the certainty
in the evidence was rated moderate and downgraded one level due
to serious imprecision as the results were based on a single study.
For the outcome all-cause mortality, the data assessed in the safety
population, including SARS-CoV-2 seropositive, seronegative, and
sero-undetermined participants was analysed. In contrast, we
analysed requested data for seronegative participants. With regard
to SAEs, we also rated the certainty of the evidence as low. The
guideline included one additional safety outcome: discontinuation
due to AEs, but did not consider the outcome admission to
hospital. For tixagevimab/cilgavimab as PrEP we cannot compare
our findings, as data of the primary data cut-off date with a median
follow-up of 83 days was included in the guideline. In contrast, we
included data for this review from the additional extended data cut-
off with a median follow-up of 193 days, as this period was closer
to our outcome definition of six months. For PEP, the guideline
recommends the use tixagevimab/cilgavimab in research settings
only, as no clinical data have been published to date. The guideline
did not consider data for bamlanivimab from BLAZE-2 for PEP or Isa
2021 for PrEP.

AUTHORS' CONCLUSIONS

Implications for practice

The evidence for each comparison results from one study only. All
studies were conducted in unvaccinated participants.

We rated the certainty in the evidence for tixagevimab combined
with cilgavimab for pre-exposure prophylaxis to prevent COVID-19
(SARS-CoV-2 wild-type and variants such as Alpha, Beta, and Delta)
high to low. We have high certainty of a decrease in development of
clinical COVID-19 symptoms and moderate certainty of a decrease
in infection with SARS-CoV-2 in the tixagevimab/cilgavimab group.
We have low certainty of a decrease in admission to hospital.

We rated the certainty in the evidence for casirivimab combined
with imdevimab for pre-exposure prophylaxis to prevent COVID-19
(probably SARS-CoV-2 wild-type and variants such as Alpha and
Delta) low to very low. We have low certainty of a decrease
in infection with SARS-CoV-2, development of clinical COVID-19
symptoms, and a higher rate for all-grade adverse events in the
casirivimab/imdevimab group.

For bamlanivimab as postexposure prophylaxis to prevent
COVID-19 (probably SARS-CoV-2 wild-type), we rated the certainty
inthe evidence as moderate to low. We have moderate certainty of a
decrease in infection with SARS-CoV-2 and low certainty of a higher

rate of all-grade adverse events and serious adverse events in the
bamlanivimab group.

We rated the certainty in the evidence for casirivimab combined
with imdevimab for postexposure prophylaxis to prevent COVID-19
(probably SARS-CoV-2 wild-type and variants such as Alpha and
potentially, but unlikely, Delta) high to low. We have high certainty
of a decrease in infection with SARS-CoV-2, development of clinical
COVID-19 symptoms, and a higher rate for all-grade adverse events
in the casirivimab/imdevimab group. We have low certainty of
a lower rate of adverse events grade 3 to 4 in the casirivimab/
imdevimab group.

We have high to moderate certainty in the evidence for a
few highly relevant outcomes, the identified evidence is mostly
not sufficient to draw meaningful conclusions regarding pre-
exposure prophylaxis or postexposure prophylaxis with any
specific monoclonal antibody (mAb), because the identified
evidence is only transferable to the variants prevailing in the
respective study period and is not applicable to other variants
(e.g.Omicron). In vitro, the combination of tixagevimab/cilgavimab
has shown to remain effective against Omicron, but no clinical
data are available to date. The other mAb bamlanivimab and
mAb combination casirivimab/imdevimab included in this review
are ineffective against Omicron in vitro. Findings can also not be
transferred to SARS-CoV-2 vaccinated people, as only unvaccinated
participants were included in the studies.

Implications for research

We did not conduct meta-analyses, because studies were
heterogeneous with regard to different mAbs used for prophylaxis.
There are currently no relevant studies examining mAbs that
remain active against Omicron for the prevention of infections
caused by the Omicron variant. Future research needs to examine
whether the occurrence of SARS-CoV-2 variants such as Omicron
affects the effectiveness of SARS-CoV-2-neutralising mAbs and
mAb fragments to prevent COVID-19. In addition, after world-
wide vaccine roll-out, the impact of SARS-CoV-2 vaccines on the
effectiveness of mAbs should also be considered in future studies.
None of the included studies reported quality of life.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

BLAZE-2

Study characteristics

Methods

Drug name: bamlanivimab

Trial design: randomised, double-blind, placebo-controlled, multipart, single-dose phase 3 trial
Type of publication: journal publication (English)

NCT number: NCT04497987 (date of trial registration: 4 August 2020)

Number of participants:

« recruited: 1297

+ allocated:
o bamlanivimab: 588 participants

o placebo: 587 participants

« evaluated: 966 participants who were PCR negative and seronegative (300 residents and 666 staff)
o bamlanivimab: 484 participants

o placebo: 482 participants
Actual enrolment: 1374 participants

Actual completion date: 20 May 2021

Participants

Setting

« Outpatient (residents and staff of skilled nursing and assisted living facilities)

« After exposure

» Recruitment period: 2 August 2020 to 20 November 2020 (database lock: 13 January 2021)
o US (74 facilities)

Eligibility criteria
« Inclusion criteria

o Aged =18 years at time of randomisation

o Residentorstaffinaskilled nursing or assisted living facility with = 1 confirmed case of direct SARS-
CoV-2 detection < 7 days prior to randomisation

o Contraceptive use by men or women should be consistent with local regulations for those partic-
ipating in clinical studies

o Agree to the collection of nasal, mid-turbinate, oropharyngeal, and nasopharyngeal swabs, and
venous blood as specified in the schedule of activities

o Have venous access sufficient to allow intravenous infusions and blood sampling as per the pro-
tocol

o participantor legally authorised representative gave signed informed consent as described, which
included compliance with the requirements and restrictions listed in the informed consent form
and in the protocol

« Exclusion criteria
o Recovered from COVID-19 disease or asymptomatic infection

o History of a positive SARS-CoV-2 serology test

o History of convalescent COVID-19 plasma treatment

o Hospital inpatient

o Participation in a previous SARS-CoV-2 vaccine trial or received an approved SARS-CoV-2 vaccine
o Previous receipt of SARS-CoV-2-specific mAbs
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BLAZE-2 (Continued)

Have participated, within the last 30 days, in a clinical study involving an investigational product. If
the previousinvestigational product had a long half-life, 5 half-lives or 30 days (whichever is longer)
should have passed

Pregnant or breastfeeding

Concurrently enrolled in any other type of medical research judged not to be scientifically or med-
ically compatible with this study

Known allergies to related compounds of LY3819253, LY3832479, or any components of the formu-
lation

Suspected or confirmed serious, active bacterial, fungal, viral, or other infection that, in the opinion
of the investigator, could have constituted a risk when taking investigational product

Have any serious concomitant systemic disease, condition, or disorder that, in the opinion of the
investigator, should have precluded participation in this study

Participant characteristics

« Age (median (range)):

o

o

bamlanivimab therapy:
m residents: 76.0 (31-104) years

m staff: 43.0 (18-82) years

placebo:
m residents: 75.0 (41-96) years

m staff: 42.0 (18-74) years

« Sex (women):

o

o

bamlanivimab therapy:
m residents: 95 (59.0%)

m staff: 260 (80.5%)

placebo:
m residents: 84 (60.4%)

m staff: 283 (82.5%)

« Race or ethnic group (number/total (%)):

o

white:
m bamlanivimab: residents: 145/160 (90.6%); staff: 284/322 (88.2%)

m placebo: residents: 126/138 (91.3%); staff: 303/340 (89.1%)

black African American:
m bamlanivimab: residents: 13/160 (8.1%); staff: 25/322 (7.8%)

m placebo: residents: 11/138 (8.0%); staff: 30/340 (8.8%)

American Indian or Alaska Native:
m bamlanivimab: residents: 0; staff: 4/322 (1.2%)

m placebo: residents: 0; staff: 1/340 (0.3%)

Asian:
m bamlanivimab: residents: 1/160 (0.6%); staff: 5/322 (1.6%)

m placebo: residents: 0; staff: 5/340 (1.5%)

Native Hawaiian or other Pacific Islander:

m bamlanivimab: residents: 1/160 (0.6%); staff: 1/322 (0.3%)
m placebo: residents: 0; staff: 1/340 (0.3%)

Multiple:

m bamlanivimab: residents: 0; staff: 3/322 (0.9%)

m placebo: residents: 1/138 (0.7%); staff: 0

Hispanic:

m bamlanivimab: residents: 3/160 (1.9%); staff: 17/323 (5.3%)
m placebo: residents: 7/139 (5.0%); staff: 21/343 (6.1%)

« Comorbidities

o

BMI (median (range)):
m bamlanivimab: residents: 28.2 (15.4-64.7); staff: 29.9 (16.4-62.0)
m placebo: residents: 29.1 (14.1-77.4); staff: 30.3 (16.5-65.7)

« At high risk of severe COVID-19 (number (%)):
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o bamlanivimab: residents: 161 (100%); staff: 132 (40.9%)
o placebo: residents: 139 (100%); staff: 143 (41.7%)
« Concomitant treatments: NR

Interventions Intervention

« Bamlanivimab (LY3819253)
o Target: RBD of SARS-CoV-2 S protein

o Origin: derived from B lymphocytes of a convalescent naturally SARS-CoV-2-infected person
o Dose: 4200 mg

o Frequency: single dose

o Route of administration: IV infusion

Comparator

« Placebo (saline), single-dose, IV infusion

Outcomes Efficacy outcomes

« Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: planned and reported
up to 8 weeks

« Development of COVID-19 symptoms within 30 days: planned and reported as incidence of mild or
worse infection within 8 weeks and incidence of moderate or worse infection within 8 weeks

« Mortality at day 28, day 60, longest follow-up, and time-to-event: planned and reported as total deaths
among participants SARS-CoV-2 serology negative at baseline up to day 57, and deaths resulting from
COVID-19

« Admission to hospital within 30 days: planned up to 8 weeks, not reported

« Admission to ICU within 30 days: planned as exploratory endpoint proportion of patients hospitalised,
admitted to ICU, requiring invasive mechanical ventilation, not reported

« Quality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days, and
longest follow-up available: not planned or reported

Safety outcomes

« Number of participants with AEs: planned, reported
« Number of participants with SAEs: planned, reported

Additional study outcomes

« Pharmacokinetics of LY3819253

« Proportion of participants who achieved viral clearance after testing positive for SARS-CoV-2
« Viral load

« Time from infusion to development of mild or worse COVID-19

Definitions for COVID severity?:

Mild: symptoms that could include fever, cough, sore throat, malaise, headache, muscle pain, gastroin-

testinal symptoms.

No clinical signs indicative of moderate, severe, or critical severity

Moderate: any symptom of mild illness or shortness of shortness of breath with exertion.
Clinical signs suggestive of moderate illness with COVID-19, such as

+ Respiratory rate = 20 breaths per minute
« Heart rate =90 beats per minute
« 0, utilisation increase of = 1 L/minute (for participants receiving O, at baseline)

o |V fluid initiation
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Severe: any symptom of moderate illness, shortness of breath at rest, or respiratory distress
Clinical signs indicative of severe systemic illness with COVID-19, such as

» Respiratory rate = 30 breaths per minute
» Heart rate = 125 beats per minute
+ SpO, =93% on room air at sea level or PaO,/FiO, < 300

Critical: evidence of critical illness, defined by = 1 of the following

« Respiratory failure defined based on resource utilisation requiring at least one of the following:
o endotracheal intubation and mechanical ventilation

o oxygen delivered by high-flow nasal cannula (heated, humidified, oxygen delivered via reinforced
nasal cannula at flow rates > 20 L/minute with fraction of delivered oxygen = 0.5)

o non-invasive positive pressure ventilation
o ECMO

o clinical diagnosis of respiratory failure (i.e. clinical need for one of the preceding therapies, but
preceding therapies unable to be administered in setting of resource limitation)

+ Shock
« Multiorgan dysfunction/failure
« Death

aAdapted from FDA 2020.

Notes Developer: Eli Lilly and Company, NIAID, COVID-19 Prevention Network (CoVPN)
Funding: Eli Lilly and Company, NIAID, COVID-19 Prevention Network (CoVPN)
Conflicts of interest

 Nirula, Custer, Adams, Schade, Dabora, Knorr, Price, Sabo, Tuttle, Klekotka, Shen, Skovronsky, van
Naarden: Eli Lilly and Company

 DrMulligan: Pfizer, Sanofi

« DrWohl: Gilead Sciences, Merck, and ViiV Healthcare, Janssen

« DrFrank: Sanofi Pasteur, Janssen, Gilead Sciences, ViiV Healthcare
« DrFichtenbaum: Regeneron, Ansun

« DrRamirez: Johnson & Johnson

« DrBrown: Bill and Melinda Gates Foundation, Merck

Isa 2021

Study characteristics

Methods Drug name: casirivimab and imdevimab (REGEN-COV)
Trial design: randomised, double-blind, placebo-controlled, phase 1 trial
Type of publication: preprint (English)
NCT number: NCT04519437 (date of trial registration: 19 August 2020)
Number of participants:

« recruited: 969

« allocated:
o casirivimab/imdevimab: 729 participants

o placebo: 240 participants
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evaluated: 969
o casirivimab/imdevimab: 729 participants

placebo: 240 participants

Actual enrolment: 974 participants

Estimated study completion date: 25 October 2021

Participants Setting

Outpatient (uninfected adult volunteers)

PrEP

Recruitment period: 26 July 2020 to 25 October 2021 (data cut-off: 21 May 2021)
US (7 sites)

Eligibility criteria

Inclusion criteria

o

o

o

Aged 18-90 years (inclusive) at the signing of informed consent

Healthy or had chronic medical condition(s) that was stable and well controlled as per the opinion
of the investigator and was unlikely to require medical intervention through the end of study

Stable medication for comorbid condition(s) for = 6 months prior to screening

Willing and able to comply with study visits and study-related procedures, including compliance
with site precautionary requirements related to SARS-CoV-2 infection and transmission

Willing and able to provide signed informed consent

Exclusion criteria

o

Positive diagnostic test for SARS-CoV-2 infection < 72 hours prior to randomisation (note: this test
was done as part of screening. The sample for the test should have been collected < 72 hours within
randomisation, and the result should have been reviewed and confirmed negative prior to dosing)

Subject-reported clinical history of COVID-19 as determined by investigator
Subject-reported history of prior positive diagnostic test for SARS-CoV-2 infection
Active respiratory or non-respiratory symptoms suggestive or consistent with COVID-19

Medically attended acute illness, systemic antibiotics use, or hospitalisation (i.e. > 24 hours) for
any reason within 30 days prior to screening

Clinically significant abnormal laboratory results at screening as defined by = 1 of the following
(may be repeated once):
glycated haemoglobin = 8.0%

u
m haemoglobin <10 g/dL
®  absolute neutrophil count < 1.5 x 109/L

platelet count <75 x 109/L

® serum creatinine > 1.5 x ULN or estimated glomerular filtration rate < 60 mL/minute/1.73 m2

Hepatic function abnormalities defined as = 1 of the following:

m aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, ora combination
>2xULN

m total bilirubin>1x ULN

Acute exacerbation of a chronic pulmonary condition (e.g. chronic obstructive pulmonary disease,

asthma exacerbations) in the past 6 months prior to screening

Abnormal BP at screening, as defined by diastolic BP > 100 mmHg, systolic BP > 160 mm Hg, or

both. BP measurements may be repeated once at screening

History of heart failure hospitalisation, diagnosis of a myocardial infarction, stroke, transient is-

chaemic attack, unstable angina, percutaneous or surgical revascularisation procedure (coro-

nary, carotid, or peripheral vascular), or intracardiac device placement (e.g. pacemaker) within 12

months prior to screening

Cancer requiring treatment currently or in the past 5 years, except for non-melanoma skin cancer

or cervical/anal cancer in-situ
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History of significant multiple or severe (or both) allergies (e.g. latex gloves), or has had an ana-
phylactic reaction to prescription or non-prescription drugs or food. This is to avoid potential con-
founding of the safety data and not due to a particular safety risk.

Treatment with another investigational drug in the last 30 days or within 5 half-lives of the investi-

gational drug, whichever is longer, prior to screening

Received investigational or approved SARS-CoV-2 vaccine

Received investigational or approved passive antibodies for SARS-CoV-2 infection prophylaxis (e.g.

convalescent plasma or sera, mAbs, hyperimmune globulin)

Use of remdesivir, intravenous immunoglobulin, or other anti-SARS viral agents within 2 months

prior to screening

Regular alcohol consumption of = 21 drinks per week

Member of the clinical site study team or immediate family, or both

Pregnant or breastfeeding women

Women of childbearing potential2 who were unwilling to practice highly effective contraception

prior to the initial dose/start of the first treatment, during the study, and for = 8 months after the

last dose. Highly effective contraceptive measures include:

m stable use of combined (oestrogen- and progestogen-containing) hormonal contraception
(oral, intravaginal, transdermal) or progestogen-only hormonal contraception (oral, injectable,
implantable) associated with inhibition of ovulation initiated = 2 menstrual cycles prior to
screening
intrauterine device or intrauterine hormone-releasing system

m bilateral tubal ligation

Participant characteristics

« Age (median (Q1, Q3)):

o

o

casirivimab/imdevimab: 48.0 (36.0, 58.0) years
placebo: 48.0 (36.0, 59.0) years

« Sex (women):

o

o

casirivimab/imdevimab: 326 (44.9%)
placebo: 109 (45.0%)

« Race or ethnic group (number (%)):

o

white:
m casirivimab/imdevimab: 631 (86.7%)

m placebo: 208 (86.3%)

black African American:

m casirivimab/imdevimab: 73 (10.0%)
m placebo: 24 (10.0%)

Asian:

m casirivimab/imdevimab: 12 (1.6 %)
m placebo: 5 (2.1%)

Other:
m casirivimab/imdevimab: 12 (1.6%)

m placebo: 4 (1.6%)

Hispanic or Latino:
m casirivimab/imdevimab: 172 (23.6 %)

m placebo: 55 (22.9%)

« Comorbidities

o

o

BMI (median):
m casirivimab/imdevimab: 29.4 (SD 6.3)
m placebo: 29.3 (SD 6.8)

With any high risk of COVID-19 (number (%)):
m casirivimab/imdevimab: 152 (20.9%)

m placebo: 42 (17.5%)

« Concomitant treatments: NR
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SARS-CoV-2 RT-PCR at baseline:
o negative
m casirivimab/imdevimab: 720 (98.8%)
m placebo: 238 (99.2%)
o positive
m casirivimab/imdevimab: 6 (0.8%)
m placebo: 0
o undetermined/missing
m casirivimab/imdevimab: 3 (0.4%)
m placebo: 2 (0.8%)

Anti-SARS-CoV-2 RT-PCR serology at baseline:
o seronegative
m casirivimab/imdevimab: 617 (84.6%)

m placebo: 208 (86.7%)

o seropositive
m casirivimab/imdevimab: 77 (10.6%)
m placebo: 24 (10.0%)

o borderline
m casirivimab/imdevimab: 32 (4.4%)
m placebo: 6 (2.5%)

o undetermined/missing
m casirivimab/imdevimab: 3 (0.4%)
m placebo: 2 (0.8%)

Interventions Intervention

Casirivimab/imdevimab (REGEN-COV)

o Target: RBD of SARS-CoV-2 Spike (S) protein

o Origin: fully human antibodies produced by the company's Velocimmune mice, which have been
genetically modified to have a human immune system, as well as antibodies identified from hu-
mans who have recovered from COVID-19

o Dose: 1200 mg (casirivimab 600 mg + imdevimab 600 mg)

o Frequency: every 4 weeks for up to 6 doses

o Route of administration: SC injection (each dose given as 4 SC injections of 2.5 mL (120 mg/mL),

with each injection administered to 1 of 6 different anatomical locations (4 abdominal quadrants
and both thighs))

Comparator

Placebo (saline), every 4 weeks for up to 6 doses, SC injection

Outcomes Efficacy outcomes

Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 6 months: probably planned and
reported (exploratory efficacy outcome)

Development of COVID-19 symptoms within 6 months: probably planned (exploratory efficacy out-
come)

Mortality at 6 months and longest follow-up and time-to-event: reported
Admission to hospital within 6 months: not planned or reported
Admission to ICU within 6 months: not planned or reported

Quality of life assessed with standardised scales (e.g. WHOQOL-100) 6 months, and longest follow-up
available: not planned or reported

Safety outcomes

Number of participants with AEs: planned and reported
Number of participants with SAEs: planned and reported
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Additional study outcomes

Proportion of participants who achieved or exceeded the target concentration of casirivimab/imde-
vimab in serum (20 pg/mL) at the end of each 4-week dosing interval

Incidence of AESIs

Concentrations of casirivimab/imdevimab in serum over time

Proportion of baseline anti-SARS-CoV-2 seronegative participants who converted to seropositive for
SARS-COV-2 anti-nucleocapsid IgG antibodies postbaseline; seroconversion from negative to positive
for SARS-COV-2 antinucleocapsid IgG antibodies was considered indicative of an incident SARS-CoV-2
infection

Notes Developer: Regeneron Pharmaceuticals, Inc, NIAID, NIH

Funding: Regeneron Pharmaceuticals, Inc and F Hoffmann-La Roche Ltd

Conflicts of interest

FI, MPO, KCT, SG, JDH, and GAH are Regeneron employees/stockholders and have a patent pending,
which has been licensed and receiving royalties, with Regeneron

EF-N, JM, WZ, LF, NS, BJM, SB, AM, AD, YK, BK, YS, GPG, LL, NB, and DMW are Regeneron employ-
ees/stockholders

CB reports grants or contracts from Gilead, Lilly, and GlaxoSmithKline for clinical trials

IH is a Regeneron consultant and Merck & Co. stockholder

ATH is a Regeneron employee/stockholder, former Pfizer employee and current stockholder, and has
a patent pending, which has been licensed and receiving royalties, with Regeneron

GDY is a Regeneron employee/stockholder and has issued patents (US Patent numbers 10,787,501,
10,954,289, and 10,975,139) and pending patents, which have been licensed and receiving royalties,
with Regeneron

SR, DA, MO, and SF have no conflicts to declare

O'Brien 2021

Study characteristics

Methods Drug name: casirivimab and imdevimab (REGEN-COV)

Trial design: randomised, double-blind, placebo-controlled, 2-part phase 3 trial (part A assessed)

Type of publication: journal publication (English) for Part A

NCT number: NCT04452318 (date of trial registration: 30 June 2020)

Number of participants:

recruited: 3096

allocated:
o casirivimab/imdevimab 1200 mg: 1240 participants

o placebo: 1235 participants
evaluated: 1505 participants

Actual enrolment: 3303 participants

Actual completion date: 4 October 2021

Participants Setting

Outpatient (previously uninfected household contacts of infected people (part A))
After exposure
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+ Recruitment period: 13 July 2020 to 28 January 2021 (data cut-off: 11 March 2021)
« US, Romania, Moldova (112 sites)

Eligibility criteria

« Inclusion criteria
o Aged = 18 years (irrespective of weight) at the signing of informed consent or adolescent partici-
pants aged 12 to <18 years, or children aged < 12 years at the signing of the assent (parent/guardian
sign the informed consent)

o Asymptomatic household contact with exposure to an individual with a diagnosis of SARS-CoV-2
infection (index case). To be included in the study, participants must have been randomised within
96 hours of collection of the index cases' positive SARS-COV-2 diagnostic test sample

o Participant anticipates living in the same household with the index case until study day 29

o Was judged by the investigator to be in good health based on medical history and physical exami-
nation at screening/baseline, including participants who are healthy or have a chronic, stable med-
ical condition

o Willing and able to comply with study visits and study-related procedures/assessments
o Provide informed consent signed by study participant or legally acceptable representative

« Exclusion criteria
o Participant-reported history of prior positive SARS-CoV-2 RT-PCR test or positive SARS-CoV-2 serol-
ogy test at any time before the screening

o Participant has lived with people who have had previous SARS-CoV-2 infection or currently lives
with people who have SARS-CoV-2 infection, with the exception of the index case(s), the first indi-
vidual(s) known to be infected in the household

o Active respiratory or non-respiratory symptoms consistent with COVID-19

o History of respiratory illness with sign/symptoms of SARS-CoV-2 infection, in the opinion of the
investigator, within the prior 6 months to screening

o Nursing home resident

o Any physical examination findings and history of any illness, concomitant medications, or recent
live vaccines (or a combination of these) that, in the opinion of the study investigator, might con-
found the results of the study or pose an additional risk to the participant by their participation
in the study

o Current hospitalisation or was hospitalised (i.e. > 24 hours) for any reason within 30 days of the
screening visit

o History of significant multiple or severe allergies (e.g. latex gloves) (or both), or has had an ana-
phylactic reaction to prescription or non-prescription drugs or food. This is to avoid possible con-
founding of the safety analysis and not due to any presumed increased risk of these individuals to
a reaction to the investigational product

o Treatment with another investigational agent in the last 30 days or within 5 half-lives of the inves-
tigational drug, whichever is longer, prior to the screening visit

o Received an investigational or approved SARS-CoV-2 vaccine

o Received investigational or approved passive antibodies for SARS-CoV-2 infection prophylaxis (e.g.
convalescent plasma or sera, mAbs, hyperimmune globulin)

o Use of hydroxychloroquine/chloroquine for prophylaxis/treatment of SARS-CoV-2 or anti-SARS-vi-
ral agents, e.g. remdesivir, within 60 days of screening

o Hydroxychloroquine/chloroquine for other uses, use in autoimmune diseases is allowed
o Member of the clinical site study team or immediate family

Participant characteristics

« Age (mean (range)):
o casirivimab/imdevimab: 43.2 (12-87) years
o placebo: 42.7 (12-92) years
« Sex (men):
o casirivimab/imdevimab: 333 (44.2%)
o placebo: 358 (47.6%)
« Race or ethnic group (number (%)):
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o white:
m casirivimab/imdevimab: 653 (86.7%)

m placebo: 635 (84.4%)

o black African American:
m casirivimab/imdevimab: 62 (8.2%)
m placebo: 78 (10.4%)

o Asian:
m casirivimab/imdevimab: 23 (3.1 %)
m placebo: 19 (2.5%)

o American Indian or Alaska Native:
m casirivimab/imdevimab: 3 (0.4 %)

m placebo: 4 (0.5 %)

o Native Hawaiian or Pacific Islander:
m casirivimab/imdevimab: 1 (0.1 %)
m placebo: 2 (0.3 %)

o Other:
m casirivimab/imdevimab: 11 (1.5 %)
m placebo: 14 (1.9%)

o Hispanic or Latino:
m casirivimab/imdevimab: 291 (38.6 %)

m placebo: 319 (42.4%)

« Comorbidities:
o BMI (mean):

o casirivimab/imdevimab: 28.9 (SD 12.4)
m placebo: 28.5 (SD 6.3)

o with any high risk of COVID-19 (number (%)):
m casirivimab/imdevimab: 238 (31.6%)

m placebo: 221 (29.4%)

o chronic kidney disease (number (%)):
m casirivimab/imdevimab: 17 (2.3%)

m placebo: 11 (1.5%)

o diabetes (number (%)):
m casirivimab/imdevimab: 58 (7.7%)

m placebo: 45 (6.0%)

o immunosuppressive disease (number (%)):
m casirivimab/imdevimab: 5 (0.7%)
m placebo: 2 (0.3%)

o immunosuppressive disease (number (%)):
m casirivimab/imdevimab: 5 (0.7%)

m placebo: 2 (0.3%)

o aged =55 years with cardiovascular disease, hypertension, or COPD (number (%)):
m casirivimab/imdevimab: 99 (13.1%)

m placebo: 90 (12.0%)
« Concomitant treatments: NR

Interventions Intervention

« Casirivimab/imdevimab (REGEN-COV)
o Target: RBD of SARS-CoV-2 Spike (S) protein

o Origin: fully human antibodies produced by the company's Velocimmune mice, which have been
genetically modified to have a human immune system, as well as antibodies identified from hu-
mans who have recovered from COVID-19

o Dose: 1200 mg (casirivimab 600 mg + imdevimab 600 mg)
o Frequency: single dose
o Route of administration: SC injection
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Comparator

Placebo (saline), single-dose, SC injection

Outcomes Efficacy outcomes

Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: planned and reported
as symptomatic RT-PCR-confirmed SARS-CoV-2 at day 28 or both symptomatic and asymptomatic RT-
PCR-confirmed SARS-CoV-2 at day 29

Development of COVID-19 symptoms within 30 days: planned and reported as symptomatic RT-qPCR-
confirmed SARS-CoV-2 infection by definition (broad-term and strict term)

Mortality at day 28, day 60, longest follow-up, and time-to-event: planned as safety outcome, reported
outside efficacy period in the safety population

Admission to hospital within 30 days: planned and reported
Admission to ICU within 30 days: not planned or reported

Quality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days, and
longest follow-up available: not planned or reported

Safety outcomes

Number of participants with AEs: planned and reported, including participants seronegative, seropos-
itive, and sero-undetermined at baseline (casirivimab/imdevimab: 1311 participants; placebo: 1306
participants)

Number of participants with SAEs: planned and reported, including participants seronegative,
seropositive, and sero-undetermined at baseline (casirivimab/imdevimab: 1311 participants; place-
bo: 1306 participants))

Additional study outcomes

Str

Proportion of participants with positive SARS-CoV-2 RT-qPCR (based on central laboratory test) and
signs and symptoms (strict-term and broad-term) of SARS-CoV-2 infection

Proportion of participants with positive SARS-CoV-2 RT-qPCR and the absence of signs and symptoms
(strict-term and broad-term) of SARS-CoV-2 infection

Number of days of symptomatic SARS-CoV-2 infection (strict-term and broad-term) from the first day
of the first sign or symptom until the last day of the last sign or symptom associated with the first
positive SARS-CoV-2 RT-PCR that occurred during the EAP

Time-weighted average of viral shedding (log10 copies/mL) from the first positive SARS-CoV-2 RT-
gPCR nasal swab sample (that has an onset during the EAP) until 22 days after the positive test during
the EAP

Time-weighted average of viral shedding (logl0 copies/mL) from the first positive SARS-CoV-2 RT-
gPCR saliva sample (that has an onset during the EAP) until 22 days after the positive test during the
EAP

Maximum SARS-CoV-2 RT-qPCR logl0 viral copies/mL in nasal swab samples and saliva samples
among participants with = 1 RT-qPCR positive that has an onset during the EAP

AUCinviral shedding (log10 copies/mL) from the first positive SARS-CoV-2 RT-qPCR nasal swab sample
and saliva swab sample until the first confirmed negative test, that has an onset during the EAP
Number of days missed for daily responsibilities, including work (employed adults) or school (matric-
ulating students), or family obligations/responsibilities (childcare or eldercare) due to an RT-qPCR
confirmed SARS-CoV-2 infection that has an onset during the EAP

Pharmacokinetic of REGN10933+REGN10987: pharmacokinetic parameters in both seronegative and
seropositive participants (based on central laboratory test)

Immunogenicity as measured by ADAs to REGN10933+REGN10987 over time in both seronegative and
seropositive participants (based on central laboratory test)

ict-term definition:

Fever (=38 °C) plus = 1 respiratory symptom (sore throat, cough, shortness of breath)

OR
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2 respiratory symptoms (sore throat, cough, shortness of breath)
OR

1 respiratory symptom (sore throat, cough, shortness of breath) plus = 2 non-respiratory symptoms
(chills, nausea, vomiting, diarrhoea, headache, conjunctivitis, myalgia, arthralgia, loss of taste or smell,
fatigue or general malaise)

Broad-term definition:

Fever =38 °C

The signs and symptoms were feverish, sore throat, cough, shortness of breath/difficulty breathing
(shortness of breath), chills, nausea, vomiting, diarrhoea, headache, red or watery eyes (conjunctivi-

tis), body aches such as muscle pain or joint pain (myalgia, arthralgia), loss of taste/smell, fatigue (fa-
tigue or general malaise or lethargy™), loss of appetite, confusion, dizziness, pressure/tightness in chest,
chest pain, stomach ache (abdominal pain*), rash, sneezing, runny nose, sputum/phlegm, other

*Signs and symptoms observed in children
CDC definition:

> 2 of the following symptoms: fever (measured or subjective), chills, rigors,

myalgia, headache, sore throat, nausea or vomiting, diarrhoea, fatigue, congestion, or runny nose

OR

Any 1 of the following symptoms: cough, shortness of breath, difficulty breathing, new olfactory disor-
der, or new taste disorder

OR

Severe respiratory illness with = 1 of the following, clinical or radiographic

evidence of pneumonia, or acute respiratory distress syndrome.

Notes Developer: Regeneron Pharmaceuticals, Inc, NIAID, NIH
Funding: Regeneron Pharmaceuticals, Inc and F Hoffmann-La Roche Ltd
Conflicts of interest

« RB,NB, JD, AD, EF, JH, IH, GH, PH, FI, YK, BK, CK, BM, MO, DR, NS, NS, DW, GY: Regeneron Pharmaceu-
ticals

« AB, AH, KT: Regeneron Pharmaceuticals, patents related to anti-SARS-CoV-2-spike glycoprotein anti-
bodies

» DB: Regeneron Pharmaceuticals, Alkermes Inc, Bill and Melinda Gates Foundation, Celsion, CureVac,
DARPA, Gilead Sciences, Henry Jackson Foundation, Intima Biosciences, Janssen Biotech, Janssen
Research and Development, Legend Biotech, MassCPR, MRC, Musk Foundation, NIH, Pfizer, Ragon In-
stitute, Sanofi Pasteur Inc, SQZ Biotech, Zentalis

« MC:NIH

« CH: Gilead Sciences

» LP: Regeneron Pharmaceuticals, Vir Biotechnology

« KB, DB, KC, JK, LL, AM, MM, RM, RP had nothing to disclose

PROVENT
Study characteristics
Methods Drug name: AZD7442
Trial design: randomised, placebo-controlled, double-blind, multicentre, single-dose (x 2 IM injec-
tions), phase 3 study
Type of publication: conference abstract
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NCT number: NCT04625725 (date of trial registration: 12 November 2020)
Number of participants:

o recruited: NR

« allocated (safety analysis set):
o tixagevimab and cilgavimab: 3460 participants

o placebo: 1737 participants

« evaluated (full analysis set):
o tixagevimab and cilgavimab: 3441 participants

o placebo: 1731 participants
Actual enrolment: 5197 participants

Estimated completion date: 30 November 2023

Participants Setting

« Outpatient, PrEP

« Recruitment period: November 2020 to May 2021 (data cut-off for primary analysis: 5 May 2021; addi-
tional extended follow-up data cut-off: 29 August 2021)

« Belgium, France, Spain, UK, US (87 sites)
Eligibility criteria
« Inclusion criteria
o Aged=18years
o Able to benefit from passive immunisation with antibodies
o Medically stable
o Negative result of SARS-CoV-2 serology testing at point of care
o Contraception used by women of childbearing potential and men

o Able to understand the requirements and procedures of the study based on investigator's assess-
ment

« Exclusion criteria
o Significant infection or acute illness including fever of > 37.8 °C on the day prior to or day of ran-
domisation

o History of any positive SARS-CoV-2 result based on any available screening data or infection with
SARS or MERS

o History of allergy or reaction to any component of the study drug formulation

o Previous hypersensitivity, infusion-related reaction, or severe adverse reaction following adminis-
tration of an mAb

o Any prior receipt of investigational or licensed vaccine or other mAb/biological indicated for the
prevention of SARS-CoV-2 or COVID-19 or expected receipt during the period of study follow-up

o Bleeding disorder or prior history of significant bleeding or bruising following IM injections or
venepuncture

o Any other significant disease, disorder, or finding that may have significantly increased the risk
to the participant because of participation in the study, affected the ability of the participant to
participate in the study, or impaired interpretation of the study data

o Receipt of any IMP in the preceding 90 days or expected receipt of IMP during the period of study
follow-up, or concurrent participation in another interventional study

o Pregnant or breastfeeding at point of study
o Blood drawn in excess of 450 mL (1 unit) for any reason within 30 days prior to randomisation

o Employees of the sponsorinvolved with the AZD7442 programme or any other individuals involved
with the conduct of the study, or immediate family members of such individuals

o In nations, states, or other jurisdictions that for legal or ethical reasons bar the enrolment of par-
ticipants who lacked capacity to provide their own informed consent

Participant characteristics
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« Age (mean):

o

o

tixagevimab/cilgavimab: 53.6 (SD 15.0) years
placebo: 53.3 (SD 14.9) years

« Sex (men):

o

o

tixagevimab/cilgavimab: 53.9%
placebo: 53.8%

« Race or ethnic group:

o

white:

m tixagevimab/cilgavimab: 73.6%
m placebo: 71.9%

black:

m tixagevimab/cilgavimab: 17.3%
m placebo: 17.4%

Asian:

m tixagevimab/cilgavimab: 3.2%
m placebo: 3.5%

American Indian or Alaska Native ethnic group:
m tixagevimab/cilgavimab: 0.5%
m placebo: 0.6%

Native Hawaiian or other Pacific Islander ethnic group:

m tixagevimab/cilgavimab: 0.1%
m placebo: 0.2%

other:

m tixagevimab/cilgavimab: 5.3%
m placebo: 6.4%

« Comorbidities

o

Any high risk factor for severe COVID-19:
m tixagevimab/cilgavimab: 77.1%
m placebo: 78.4%

Obesity: BMI = 30:

m tixagevimab/cilgavimab: 42.1%
m placebo: 41.0%

Hypertension:

m tixagevimab/cilgavimab: 35.5%
m placebo: 36.7%

Smoking:

m tixagevimab/cilgavimab: 20.8%
m placebo: 21.3%

Diabetes:

m tixagevimab/cilgavimab: 14.2%
m placebo: 13.9%

Asthma:

m tixagevimab/cilgavimab: 10.9%
m placebo: 11.4%
Cardiovascular disease:

m tixagevimab/cilgavimab: 7.9%
m placebo: 8.7%

Cancer:

m tixagevimab/cilgavimab: 7.2%
m placebo: 7.7%

COPD:

m tixagevimab/cilgavimab: 5.2%
m placebo: 5.5%

Chronic kidney disease:

SARS-CoV-2-neutralising monoclonal antibodies to prevent COVID-19 (Review)
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m tixagevimab/cilgavimab: 5.3%
m placebo: 5.0%

Chronic liver disease:
m tixagevimab/cilgavimab: 4.3%

o

m placebo: 5.2%

o

Receipt of immunosuppressive therapy:
m tixagevimab/cilgavimab: 3.2%

m placebo: 3.6%

o Immunosuppressive disease:

m tixagevimab/cilgavimab: 0.4%

m placebo: 0.5%

Sickle cell disease:
m tixagevimab/cilgavimab: <0.1%

o

m placebo: 0.1%
Concomitant treatments: NR

Definition of symptomatic COVID-19

Participant must present with = 1 of the following symptoms

No minimum duration

Fever

Shortness of breath

Difficulty breathing

New-onset confusion (only for participants aged = 60 years)

Appetite loss or decreased food intake (only for participants aged = 60 years)

Increased supplemental oxygen requirement (only for participants aged = 60 years on baseline sup-
plemental oxygen)

Must be present for = 2 days

Fever

Shortness of breath

Difficulty breathing

New-onset confusion (only for participants aged = 60 years)

Appetite loss or decreased food intake (only for participants aged = 60 years)

Increased supplemental oxygen requirement (only for participants aged = 60 years on baseline sup-
plemental oxygen)

Runny nose
Congestion

New loss of smell
New loss of taste
Headache

Sore throat
Body aches
Chills

Cough
Diarrhoea
Muscle aches
Fatigue

Nausea
Vomiting

Definition of severe COVID-19
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Severe COVID-19 is characterised by a minimum of either pneumonia (fever, cough, tachypnoea, OR
dyspnoea, AND lung infiltrates) or hypoxaemia (SpO; < 90% in room air or severe respiratory distress,
or both) and a WHO Clinical

Progression Scale score of = 5.

Interventions

Intervention
Tixagevimab and cilgavimab (AZD7442)

« Target: distinct sites on the RBD region of SARS-CoV-2 spike protein

« Origin: derived from B cells donated by convalescent patients after SARS-CoV-2 virus
« Dose: 300 mg (tixagevimab 150 mg plus cilgavimab 150 mg)

« Frequency: single dose (x 2 IM injections)

« Route of administration: IM injections

Comparator

« Placebo, single dose (x 2 IM injections) of saline placebo

Outcomes Efficacy outcomes

+ Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 6 months: planned, reported for
day 196

« Development of COVID-19 symptoms within 6 months: planned prior day 183, reported for day 83 and
day 196

« Mortality at 6 months and longest follow-up and time-to-event: planned, reported as all AEs with out-
come of death for day 196

« Admission to hospital within 6 months: planned as incidence of COVID-19-related emergency depart-
ment visits occurring after dosing with IMP, reported as COVID-19 related hospitalisations for day 83
and day 196

« Admission to ICU within 6 months: not planned or reported

« Quality of life assessed with standardised scales (e.g. WHOQOL-100) at 6 months, and longest fol-
low-up available: not planned or reported

Safety outcomes

« Number of participants with AEs: planned, reported

« Number of participants with SAEs: planned, reported

Additional study outcomes

« Efficacy of tixagevimab/cilgavimab: incidence of participants who had a post-treatment response for
SARS-CoV-2 nucleocapsid antibody,

« Pharmacokinetics of tixagevimab/cilgavimab: serum tixagevimab/cilgavimab concentration

 Incidence of ADA responses to tixagevimab/cilgavimab

« Incidence of participants who had a post-treatment response (negative at baseline to positive at any
time postbaseline) for SARS-CoV-2 nucleocapsid antibodies

« Incidence of SARS-CoV-2 RT-PCR-positive severe or critical symptomaticillness occurring after dosing
with IMP

Notes Developer: AstraZeneca

Funding: tixagevimab/cilgavimab (AZD7442) is being developed with support from the US Government;

AstraZeneca, Iqvia Pty Ltd

Conflicts of interest:

« MJL, SDW, OL: research grant or support

« AU: advisor or review panel member
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PROVENT (Continued)

o MS;, SS, AT, YY, PA, RHA, KAN, KWD, KP, AS, KS, MNP, MTE, RAG: employee, shareholder

Ab: antibody; ACE: angiotensin-converting enzyme; ADA: antidrug antibody; AE: adverse event; AESI: adverse events of special interest;
ARB: angiotensin-receptor blocker; AUC: area under the curve; BMI: body mass index; BP: blood pressure; CDC: Centers for Disease
Control and Prevention; COPD: chronic obstructive pulmonary disease; COVID-19: coronavirus disease 2019; EAP: efficacy assessment
period; ECMO: extracorporeal membrane oxygenation; EUA: Emergency Use Authorization; hIVIG: human intravenous immunoglobulin;
ICU: intensive care unit; Ig: immunoglobulin; IM: intramuscular; IMP: investigational medicinal product; IQR: interquartile range; ITT:
intention-to-treat; IV: intravenous; LAR: legally authorised representative; mAb: monoclonal antibody; MERS: Middle East respiratory
syndrome; NAT: nucleic acid test; NCT: National Clinical Trial; NIAID: National Institute of Allergy and Infectious Diseases; NIH: National
Institutes of Health; NIV: non-invasive ventilation; NR: not reported; NSAID: non-steroidal anti-inflammatory drug; NYHA: New York Heart
Association; PaO,/FiO5: ratio of arterial partial pressure of oxygen to fraction of inspired oxygen; PCR: polymerase chain reaction; PEP:
postexposure prophylaxis; PGIC: Patient Global Impression of Change of symptoms associated with COVID-19; PGIS: Patient Global
Impression of Severity of symptoms associated with COVID-19; PrEP: pre-exposure prophylaxis; RBD: receptor-binding domain; RT-
PCR: reverse transcription polymerase chain reaction; RT-qPCR: quantitative reverse transcription polymerase chain reaction; SAE: serious
adverse event; SARS: severe acute respiratory syndrome; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; SC: subcutaneous;
SD: standard deviation; SpO,: oxygen saturation; TEAE: treatment-emergent adverse event; ULN: upper limit of normal; WHO: World Health
Organization; WHOQOL-100: World Health Organization Quality Of Life scale.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

ACTIV-2 SARS-CoV-2-specific mAb examined for treatment.
ACTIV-3 SARS-CoV-2-specific mAb examined for treatment.
BLAZE-1 SARS-CoV-2-specific mAb examined for treatment.
BLAZE-4 SARS-CoV-2-specific mAb examined for treatment.
COMET-ICE SARS-CoV-2-specific mAb examined for treatment.
Eom 2021 SARS-CoV-2-specific mAb examined for treatment.
Kim 2021 SARS-CoV-2-specific mAb examined for treatment.
NCT04411628 SARS-CoV-2-specific mAb examined for treatment.
NCT04426695 SARS-CoV-2-specific mAb examined for treatment.
NCT04666441 SARS-CoV-2-specific mAb examined for treatment.
NCT04931238 SARS-CoV-2-specific mAb examined for treatment.
OPTIMISE-C19 SARS-CoV-2-specific mAb examined for treatment.
RECOVERY SARS-CoV-2-specific mAb examined for treatment.
Weinreich SARS-CoV-2-specific mAb examined for treatment.

mAb: monoclonal antibody; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

Characteristics of studies awaiting classification [ordered by study ID]
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CROWN CORONATION

Methods Drug name: MR or M-M-R Il vaccine

Trial design: randomised, placebo-controlled, Bayesian platform clinical trial

NCT number: NCT04333732 (date of trial registration: 3 April 2020)

Target sample size: 3545 participants

Estimated completion date: 31 December 2021

Participants Setting

« Outpatient
« Recruitment period: September 2020 to August 2021

Eligibility criteria

« Inclusion criteria

o

o

Volunteers without clinical evidence of COVID-19 infection aged = 18 years

Healthcare workers based in a primary, secondary, or tertiary healthcare setting with a high
risk of developing COVID-19 due to their potential exposure to people with SARS-CoV-2 infec-
tion

Must have a mobile phone and access to the Internet for data collection purposes
Participants who are willing and able to provide informed consent via an electronic consent
process

« Exclusion criteria

o

o

Prior enrolment into other COVID-19 interventional prevention or treatment trials (observa-
tional trials not excluded)

Self-reported or diagnosed current infection with SARS-CoV-2 or previous COVID-19 diagnosis
Self-reported current acute respiratory infection

Concurrentorrecent (or both) involvementin other research or use of the investigational prod-
uct, a product considered to be equivalent to the investigational product, or any other product
that is likely to interfere with the investigational products in this trial used within 3 months of
study enrolment

Self-reported known allergies to any of the IMPs and excipients of the IMPs and placebo
Self-reported presence or history of the conditions listed in the appendices

Self-reported current use of medication known to interact with any of the medications listed
in the appendices

Inability or unwillingness to be followed up for the trial period.

« ForM-M-RII

o

o

Pregnant women

Individuals receiving high-dose corticosteroids, other immunosuppressive drugs, alkylating
agents, or antimetabolites

People undergoing radiotherapy

Any malignant disease either untreated or currently undergoing therapy

History of administration of gammaglobulin or blood transfusions within previous 3 months
Participants with an allergy to the MR (MMR) vaccine or its components, including neomycin
Idiopathic thrombocytopenic purpura

Untreated tuberculosis

Prior receipt of any vaccines (licensed or investigational) < 30 days before enrolment

Planned receipt of any vaccine other than the study intervention within 30 days before and
after the study vaccination (not including the influenza vaccination via injection)

Prior receipt of an investigational or licensed vaccine likely to impact on interpretation of the
trial data (e.g. adenovirus vectored vaccines, any coronavirus vaccines).

Any confirmed or suspected immunosuppressive orimmunodeficient state, including untreat-
ed HIV infection with a CD4T count <200/mL
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CROWN CORONATION (Continued)

o Asplenia

Interventions

Education and surveillance plus MR or M-M-R Il vaccine

« Dose:NR
« Frequency: NR
« Route of administration: NR

Comparator

« Education and surveillance plus MR or M-M-R Il vaccine, injection

Outcomes

Efficacy outcomes

« Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: planned up to 150
days

« Development of COVID-19 symptoms within 30 days: planned up to 60 and 150 days

« Mortality at day 28, day 60, longest follow-up, and time-to-event: not planned

« Admission to hospital within 30 days: not planned

« Admission to ICU within 30 days: not planned

« Quality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days,
and longest follow-up available: not planned

Safety outcomes

« Number of participants with AEs: not planned
« Number of participants with SAEs: not planned

Notes

Developer: Merck
Funding: Washington University School of Medicine, COVID-19 Therapeutics Accelerator

Recruitment status: active, not recruiting

NCT04894474

Methods

Drug name: Bl 767551

Trial design: randomised, placebo-controlled, double-blind, parallel-group, phase 2/3 study
NCT number: NCT04894474 (date of trial registration: 20 May 2021)

Target sample size: 0 participants (actual enrolment)

Estimated completion date: 24 July 2022

Participants

Setting

« Outpatient
o Recruitment period: not known

Eligibility criteria
« Inclusion criteria

o Aged=18years

o Signed and dated written informed consent in accordance with International Council on Har-
monisation - Good Clinical Practice and local legislation prior to admission to the trial

o Asymptomatic for COVID-19 at time of screening and at randomisation
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NCT04894474 (Continued)

Household contact with exposure to a person with a diagnosis of SARS-CoV-2 infection (i.e.
exposure to the index case)

Randomisation within 96 hours of collection of the index cases' positive SARS-CoV-2 diagnostic
test sample (nucleic acid or antigen-based) from any respiratory tract specimen (e.g. oropha-
ryngeal, nasopharyngeal, or nasal swab, or saliva); based on test sample collection date, not
the result date

From screening and randomisation, the trial participant anticipates living in the same house-
hold with the index case until protocol day 29

Women of childbearing potential and men able to father a child must be ready and able to use
highly effective methods of contraception per International Council on Harmonisation M3 (R2)
that result in a low failure rate of < 1% per year when used consistently and correctly

Exclusion criteria

o

o

Bodyweight > 40 kg
Residents of skilled nursing facilities (i.e. assisted living facility that typically provides daily
nursing care, 24-hour supervision, 3 meals a day, and assistance with everyday activities)

History of laboratory confirmed SARS-CoV-2 infection (e.g. antigen or nucleic acid test) at any
time before screening

Active respiratory or non-respiratory symptoms consistent with COVID-19, in the opinion of the
investigator

History of respiratory or non-respiratory symptoms consistent with COVID-19, within the prior
6 months to screening, in the opinion of the investigator

Person has lived with people who have had previous SARS-CoV-2 infection or currently lives
with people who have SARS-CoV-2 infection, except for the index case(s) who is defined as the
first individual(s) known to be infected in the household

Receipt of IVIG within 12 weeks prior to visit 2

Receipt of COVID-19 convalescent plasma treatment at any time prior to visit 2
Receipt of any SARS-CoV-2 mAb treatment at any time prior to visit 2

Receipt of SARS-CoV-2 vaccine at any time prior to visit 2

Receipt of an investigational product for COVID-19 within 5 half-lives prior to visit 2

Receipt of systemic corticosteroids (e.g. prednisone, dexamethasone) within 4 weeks prior to
visit 2 unless used for chronic condition

People who must or wish to continue the intake of restricted medications or any drug consid-
ered likely to interfere with the safe conduct of the trial

Any comorbidity requiring surgery within 7 days prior to study entry, or that is considered life-
threatening in the opinion of investigator within 30 days prior to randomisation

Have any serious concomitant systemic disease, condition, or disorder that, in the opinion of
the investigator, should preclude participation in this study

People not expected to comply with the protocol requirements or not expected to complete
the trial as scheduled (e.g. chronic alcohol or drug abuse or any other condition that, in the
investigator's opinion, makes the person an unreliable trial participant)

Currently enrolled in any other type of medical research judged not to be compatible with this
study

Known allergy/sensitivity or any hypersensitivity to any of the components used in the formu-
lation of the interventions

Previous enrolment in this trial
Women who are pregnant, breastfeeding, or who plan to become pregnant while in the trial

Interventions Bl 767551

« Target: SARS-CoV-2 S protein
« Origin: derived from convalescent naturally SARS-CoV-2-infected patient
« Dose: not reported
« Frequency: single dose
« Route of administration: intravenous infusion and inhalation
Comparator:
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NCT04894474 (Continued)

« Placebo intravenous infusion
« Placeboinhalation

Outcomes Efficacy outcomes

« Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: planned through
day 31

« Development of COVID-19 symptoms within 30 days: planned through day 98

« Mortality at day 28, day 60, longest follow-up, and time-to-event: planned up to 98 days

« Admission to hospital within 30 days: planned up to 98 days

o Admission to ICU within 30 days: not planned

« Quality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days,
and longest follow-up available: not planned

Safety outcomes

« Number of participants with AEs: not planned
o Number of participants with SAEs: not planned

Additional study outcomes

« Asymptomatic SARS-CoV-2 infection up to day 31

« Severity of COVID-19 (maximum score: no = 0; mild = 1-3; moderate = 4-5, or severe = = 6 on the
WHO Clinical Progression Scale)

« Hospitalisation due to COVID-19 for = 24 hours or death

Notes Developer: Boehringer Ingelheim
Funding: Boehringer Ingelheim

Recruitment status: withdrawn (project terminated)

AE: adverse event; COVID-19: coronavirus 2019; ICU: intensive care unit; IMP: investigational medicinal product; NCT: National Clinical
Trial; RT-PCR: reverse transcription polymerase chain reaction; SAE: serious adverse event; SARS-CoV-2: severe acute respiratory syndrome
coronavirus 2; WHOQOL-100: World Health Organization Quality Of Life scale.

Characteristics of ongoing studies [ordered by study ID]

NCT04625972

Study name Phase Ill double-blind, placebo-controlled study of AZD7442 for post-exposure prophylaxis of COV-
ID-19 in adults (STORM CHASER)

Methods Drug name: tixagevimab/cilgavimab (AZD7442)

Trial design: randomised, placebo-controlled, double-blind, multicentre, single-dose, phase 3
study

NCT number: NCT04625972 (date of trial registration: 12 November 2020)
Target sample size: 1121 participants (actual enrolment)

Estimated completion date: 19 June 2022

Participants Setting

« Outpatient, PEP
« Recruitment period: November 2020 to April 2021
« 57 study locations (US, UK)

SARS-CoV-2-neutralising monoclonal antibodies to prevent COVID-19 (Review) 66
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

NCT04625972 (Continued)

Eligibility criteria

Inclusion criteria

o

o

Aged = 18 years at the time of signing the informed consent

Adults with potential exposure, within 8 days, to a specific identified individual with laborato-
ry-confirmed SARS-COV-2 infection, symptomatic or asymptomatic

Participants must not have had COVID-19 symptoms within 10 days of dosing
Negative result from point of care SARS-CoV-2 serology test at screening
Contraception used by women of childbearing potential, condom by men

Able to understand and comply with study requirements/procedures based on the assessment
of the investigator

Exclusion criteria

o

History of laboratory-confirmed SARS-CoV-2 infection or SARS-CoV-2 seropositivity at screen-
ing

History of infection with SARS or MERS

Known history of allergy or reaction to any component of the study drug formulation
Previous hypersensitivity, infusion-related reaction, or severe adverse reaction following ad-
ministration of an mAb

Any prior receipt of investigational or licensed vaccine or other mAb/biological indicated for
the prevention of SARS-CoV-2 or COVID-19 or expected receipt during the period of study fol-
low-up

Clinically significant bleeding disorder or prior history of significant bleeding or bruising fol-
lowing IM injections or venepuncture

Any other significant disease, disorder, or finding that, in the judgement of the investigator,
may significantly increase the risk to the participant because of participation in the study, af-
fect the ability of the participant to participate in the study, or impair interpretation of the
study data

Receipt of any IMP in the preceding 90 days of expected receipt of IMP during the period of
study follow-up, or concurrent participation in another interventional study

Currently pregnant or breastfeeding

Blood drawn in excess of a total of 450 mL (1 unit) for any reason within 30 days prior to ran-
domisation

Employees of the sponsor involved in planning, executing, supervising, or reviewing the tix-
agevimab/cilgavimab programme, clinical study site staff, or any other individuals involved
with the conduct of the study, or immediate family members of such individuals

In nations, states, or other jurisdictions that for legal or ethical reasons bar the enrolment of

participants who lack capacity to provide their own informed consent, such subjects are ex-
cluded

Interventions Intervention

Tixagevimab/cilgavimab (AZD7442) (approximately 750 participants)

Target: RBD region of SARS-CoV-2 spike protein

Origin: NR

Dose: tixagevimab/cilgavimab 300 mg

Frequency: single dose (x 2 IM injections)

Route of administration: IM injections

Other name: combination of 2 mAbs (tixagevimab (AZD8895) and cilgavimab (AZD1061))

Comparator (approximately 375 participants)

Placebo, single dose (x 2 IM injections) of saline placebo

Outcomes Efficacy outcomes

Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: not planned
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NCT04625972 (Continued)

« Development of COVID-19 symptoms within 30 days: planned as incidence of the first case of
SARS-CoV-2 RT-PCR-positive symptomaticillness

« Mortality at day 28, day 60, longest follow-up, and time-to-event: planned through day 457
« Admission to hospital within 30 days: not planned
o Admission to ICU within 30 days: not planned

« Quality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days,
and longest follow-up available: not planned

Safety outcomes

o Number of participants with AEs: planned
« Number of participants with SAEs: planned

Additional study outcomes

« Incidence of COVID-19-related death occurring after dosing with IMP

« Incidence of SARS-CoV-2 RT-PCR-positive severe or critical symptomatic illness occurring after
dosing with IMP

« Incidence of participants who have a post-treatment response (negative at baseline to positive at
any time postbaseline) for SARS-CoV-2 nucleocapsid antibodies

« Efficacy of tixagevimab/cilgavimab: incidence of participants who have a post-treatment re-
sponse (negative at baseline to positive at any time postbaseline) for SARS-CoV-2 nucleocapsid
antibody through day 457

« Pharmacokinetics of tixagevimab/cilgavimab: serum concentration and pharmacokinetic para-
meters

« Incidence of ADA responses to tixagevimab/cilgavimab

Starting date

2 December 2020

Contact information

Myron Levin, MD; AstraZeneca

Notes Developer: AstraZeneca
Funding: AstraZeneca, Iqvia Pty Ltd
Recruitment status: active, not recruiting
NCTO04859517
Study name Evaluation of ADG20 for the prevention of COVID-19 (EVADE)
Methods Drug name: ADG20

Trial design: randomised, placebo-controlled, double-blind, multicentre, phase 2/3 study
NCT number: NCT04859517 (date of trial registration: 26 April 2021)
Target sample size: 6412 participants (estimated enrolment)

Estimated completion date: March 2023

Participants

Setting

« Outpatient, PrEP and PEP
o Recruitment period: April 2021 to July 2022
« 63 study locations (US, Georgia, Republic of Moldova, Romania, Ukraine)

Eligibility criteria
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NCT04859517 (Continued)

Inclusion criteria

o

o

Age = 18 years
Tests negative for current or previous SARS-CoV-2 infection by RT-PCR and serology (PrEP pop-
ulation only)

Is at high risk of SARS-CoV-2 infection as assessed by the investigator:

m postexposure population: including, but not limited, to household contact or occupation-
al/recreational exposure to an individual with a diagnosis of SARS-CoV-2 infection (index
case). Participants with recent exposure to a laboratory-confirmed index case must be
asymptomatic and randomised within 5 days (120 hours) of collection of the index case's
positive SARS-CoV-2 diagnostic test

m PrEP population: occupational, housing, recreational, social (or a combination) conditions
that are likely to increase risk of exposure to SARS-CoV-2

Agrees to defer receipt of COVID-19 vaccination for minimum of 180 days (6 months) after dos-
ing

Exclusion criteria

o

Has received a SARS-CoV-2 vaccine, mAb, or convalescent plasma from a person who has re-
covered from COVID-19 or prior participation in SARS-CoV-2 vaccine, convalescent plasma, or
mADb clinical trial any time prior to participation in the study

Receipt of any investigational product within 30 days or 5 half-lives before the day of enrolment
Is acutely ill or febrile 72 hours before or at screening or has other COVID-19 symptoms includ-
ing cough, fatigue, muscle or body aches, headache, or loss of taste or smell. Fever defined as
a body temperature = 38.0 °C

Has received or plans to receive a non-COVID-19 vaccine within 28 days before or after dosing
(except for seasonal influenza vaccine, which is not permitted within 14 days before or after
dosing)

Interventions ADG20

Target: spike protein of SARS-CoV-2
Origin: NR

Dose: NR
Frequency: single dose
Route of administration: IM injection

Comparator

Placebo, single dose, IM injection

Outcomes Efficacy outcomes

Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: planned through

day 28

Development of COVID-19 symptoms within 30 days: planned as proportion of participants with
RT-PCR confirmed symptomatic COVID-19

Mortality at day 28, day 60, longest follow-up, and time-to-event: planned asincidence of all-cause
mortality

Admission to hospital within 30 days: planned through day 28
Admission to ICU within 30 days: not planned

Quiality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days,
and longest follow-up available: not planned

Safety outcomes

Number of participants with AEs: planned as treatment-emergent AEs
Number of participants with SAEs: not planned

Additional study outcomes

Incidence of COVID-19 related mortality
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« Duration of viral shedding as assessed by RT-qPCR

« Proportion of participants with RT-PCR confirmed mild, moderate, or severe/critical COVID-19
through COVID-19-like illness day 28

« Proportion of participants with asymptomatic SARS-CoV-2 infection as determined by RT-PCR
« Proportion of participants with asymptomatic SARS-CoV-2 infection as determined by serology

o Proportion of participants with = 1 COVID-19-related medically attended outpatient visit through
COVID-19-like illness day 28 after the first positive SARS-CoV-2 sample

o Peak SARS-CoV-2 titre as measured by RT-qPCR in participants with asymptomatic SARS-CoV-2
infection detected by RT-PCR at baseline or via surveillance through 12 months

« Time to sustained resolution of COVID-19 symptoms

« Pharmacokinetics of ADG20: assessment of pharmacokinetic parameters
« Incidence of ADA responses to AZD7442

« Incidence of solicited injection site reactions

o SARS-CoV-2 viral clearance assessed by RT-qPCR from saliva samples

Starting date 23 April 2021
Contact information Study inquiry +1 781-819-0080 ClinicalTrials@adagiotx.com
Notes Developer: Adagio Therapeutics, Inc

Funding: Adagio Therapeutics, Inc

Recruitment status: active, not recruiting

NCT05142527
Study name Study to evaluate the safety and efficacy of a monoclonal antibody cocktail for the prevention of
COVID-19
Methods Drug name: ADM03820
Trial design: randomised, placebo-controlled, double-blind, multicentre, phase 2/3 study
NCT number: NCT05142527 (date of trial registration: 2 December 2021)
Target sample size: 4450 participants (estimated enrolment)
Estimated completion date: August 2023
Participants Setting
« Outpatient, PrEP or PEP not further specified
o Recruitment period: April 2022 to April 2023
« Mali, Mexico
Eligibility criteria
o Phase 2 inclusion criteria
o Informed consent understood and signed prior to screening procedures
o Healthy men or non-pregnant, non-lactating women aged = 18 years, inclusive on the day of
dosing
o Willingto comply with and be available for all protocol procedures for the duration of the study
o Determined by medical history, physical examination, and clinical judgement of the PI to be
eligible for inclusion in the study by meeting all the inclusion criteria and no exclusion criteria
© BMI=18.5and =35 kg/m?2
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Women of childbearing potential must have a negative urine pregnancy test on day 1 prior to
dosing. Note: woman is considered of childbearing potential unless postmenopausal (= 1 year
without menses without other known or suspected cause and appropriately elevated FSH) or
surgically sterilised via bilateral oophorectomy or hysterectomy.

Women of childbearing potential and men must agree to use medically effective contracep-
tion (methods with a failure rate of < 1% per year when used consistently and correctly) from
screening until last dose. Acceptable methods include: hormonal contraception including im-
plants, injections, or oral; 2 barrier methods, e.g. condom and cervical cap (with spermicide)
or diaphragm (with spermicide); intrauterine device or intrauterine system; abstinence when
this is the subject's preferred and usual lifestyle.

Agrees to not donate bone marrow, blood, and blood products for at least 3 months after dos-
ing

Clinical laboratory results within normal ranges or are no greater than Grade 1 and deemed
not clinically significant by medical monitor and PI. (Any subjects with results that are = Grade
2 according to toxicity table (modified from FDA Guidance for Industry: Toxicity Grading Scale
for Healthy Adult and Adolescent Volunteers Enrolled in Preventive Vaccine Clinical Trial) will
be excluded)

Willing to provide verifiable identification and has means to be contacted and to contact the
Pl during the study.

« Phase 2 exclusion criteria

o

History of chronic medical condition that would either interfere with the accurate assessment
of the objectives of the study or increase the risk profile of the subject

History of diabetes (type 1 or type 2), cardiovascular disease, pulmonary disease, chronic ob-
structive pulmonary disease, or asthma

History of severe allergic reactions of any type to medications, bee stings, food, or environ-
mental factors or hypersensitivity or reaction to immunoglobulins

Known allergic reactions or history of anaphylaxis or any other serious adverse reactions to
any of the study product components present in the formulation or in its processing, as listed
in the Investigator Brochure

Known to have HIV, hepatitis B surface antigen, or hepatitis C virus per self-reported medical
history

Febrile illness with temperature = 38 °C within 7 days of dosing. (Subjects with acute febrile
illness within 7 days of dosing may be rescreened no earlier than 7 days following resolution
of symptoms)

Rapid SARS-CoV-2 antigen NP swab is positive on day 1 prior to dosing or positive SARS-CoV-2
RT-PCRif result is received prior to dosing

Pregnant or breastfeeding

Has previously received any coronavirus vaccine

Treatment with another investigational drug or licensed live vaccine within 30 days prior to or
after planned enrolment. Subjects will be informed of local availability and be eligible to obtain
an authorised COVID-19 vaccine at the time of enrolment and at any time during the study
Known history of COVID-19 infection

Receipt of any antibody (e.g. TIG, VZIG, IVIG, IM gamma globulin, monoclonal antibody) or
blood or plasma transfusion within 6 months or within 5 half-lives of the specific antibody
product given

History of solid organ or bone marrow transplantation

Active drug or alcohol use disorder or dependence that, in the opinion of the investigator,
would interfere with adherence to study requirements

Use of H1 antihistamines or beta-blockers within 5 days of dosing (as-needed use of H1 anti-
histamines may be acceptable after Medical Monitor approval)

History of malignancy within 5 years of screening (except for squamous or basal cell carcino-
mas of the skin, or malignancy which is considered cured with minimal risk of recurrence)
Plans to enrol or is already enrolled in another interventional study

Has contraindication to intramuscular injections or blood draws, e.g. bleeding disorders, use
of any anticoagulants
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NCT05142527 (Continued)
o

o

Any specific condition that in the judgement of the PI precludes participation because it could
affect subject safety

Is a study site employee or staff. Note: site employees or staff include the Pls and subinvestiga-
tors or staff who are supervised by the Pl or subinvestigators

« Phase 3inclusion criteria

o

o

Informed consent understood and signed prior to screening procedures

Healthy men or non-pregnant, non-lactating women aged = 18 years, inclusive on the day of
dosing

Willingness to comply with and be available for all protocol procedures for the duration of the
study

Determined by medical history, physical examination, and clinical judgement of the PI to be
eligible for inclusion in the study by meeting all the inclusion criteria and no exclusion criteria
BMI = 18.5 and = 40 kg/m?

Women of childbearing potential must have a negative urine pregnancy test on day 1 prior
to dosing. Note: woman is considered of childbearing potential unless postmenopausal (= 1
year without menses without other known or suspected cause and appropriately elevated fol-
licle-stimulating hormone) or surgically sterilised via bilateral oophorectomy or hysterectomy
Women of childbearing potential must agree to use medically effective contraception (meth-
ods with a failure rate of < 1% per year when used consistently and correctly) from screen-
ing until last dose. Acceptable methods include: hormonal contraception including implants,
injections or oral; 2 barrier methods, e.g. condom and cervical cap (with spermicide) or di-
aphragm (with spermicide); intrauterine device or intrauterine system; abstinence when this
is the subject's preferred and usual lifestyle

Agrees to not donate bone marrow, blood, and blood products for at least 3 months after dos-
ing

Willingness to provide verifiable identification, have means to be contacted, and to contact the
Pl during the study

« Phase 3 exclusion criteria

o

History of chronic medical condition that would either interfere with the accurate assessment
of the objectives of the study or increase the risk profile of the subject

History of severe allergic reactions of any type to medications, bee stings, food, or environ-
mental factors or hypersensitivity or reaction to immunoglobulins.

Known allergic reactions or history of anaphylaxis or any other serious adverse reactions to
any of the study product components present in the formulation or in its processing, as listed
in the Investigator Brochure

Febrile illness with temperature = 38 °C within 7 days of dosing. (Subjects with acute febrile
illness within 7 days of dosing may be rescreened no earlier than 7 days following resolution
of symptoms).

Rapid SARS-CoV-2 antigen NP swab positive on day 1 prior to dosing or positive SARS-CoV-2
RT-PCRif result is received prior to dosing

Pregnant or breastfeeding

Treatment with another investigational drug or licensed live vaccine within 30 days prior to or
after planned enrolment. Subjects will be informed of local availability and be eligible to obtain
an authorised COVID-19 vaccine at the time of enrolment and at any time during the study
Known history of COVID-19 infection

Receipt of any antibody (e.g. TIG, VZIG, IVIG, IM gamma globulin, monoclonal antibody) or
blood or plasma transfusion within 6 months or within 5 half-lives of the specific antibody
product given

Active drug- or alcohol-use disorder or dependence that, in the opinion of the investigator,
would interfere with adherence to study requirements

Plans to enrol or is already enrolled in another interventional study

Has contraindication to IM injections or blood draws e.g. bleeding disorders, use of any anti-
coagulants

Any specific condition that in the judgement of the PI precludes participation because it could
affect subject safety
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o Isastudy site employee or staff. Note: site employees or staff include the Pls and subinvestiga-
tors or staff who are supervised by the Pl or subinvestigators

Interventions

ADMO03820

« Target: spike protein of SARS-CoV-2
o Origin: NR

o Dose: high dose

« Frequency: single dose

« Route of administration: IM injection

Comparator

« Placebo, single dose, IM injection

Outcomes

Efficacy outcomes

« Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: not planned

« Development of COVID-19 symptoms within 30 days: planned as incidence of symptomatic, viro-
logically confirmed COVID-19 (Phase 3)

« Mortality at day 28, day 60, longest follow-up, and time-to-event: planned
« Admission to hospital within 30 days: planned
o Admission to ICU within 30 days: not planned

« Quality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days,
and longest follow-up available: not planned

Safety outcomes

« Number of participants with AEs: planned
« Number of participants with SAEs: planned

Additional study outcomes

« Incidence and severity of reactogenicity to day 7 and AEs to end of study (Phase 2)
« Incidence of SAEs and medically attended AEs (Phase 2)

« Occurrence of changes from baseline in physical examination, vital signs, and clinical safety lab-
oratory values (Phase 2)

« Incidence of COVID-19-related medically attended events (Phase 2)

« The assessment of Cp,,x for each of the mAbs of ADM03820 as measured by mAb-specific en-
zyme-linked immunosorbent assay (Phase 2)

o To assess daily COVID-19 symptoms (Phase 2)

o SARS-CoV-2 RT-PCR assay in symptomatic subjects (Phase 2)

« Severity of each symptom (Phase 3)

« Incidence of mild, virologically confirmed COVID-19 (Phase 3)

Starting date

April 2022

Contact information

Angie Kimbler; angie.kimbler@resilience.com

Notes Developer: Ology Bioservices
Funding: Ology Bioservices
Recruitment status: not yet recruiting
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NCT05184062
Study name A study to evaluate the safety and tolerability of AZD7442 in Chinese adults
Methods Drug name: AZD7442

Trial design: randomised, placebo-controlled, double-blind, phase 2 study
NCT number: NCT05184062 (date of trial registration: 11 January 2022)
Target sample size: 272 participants (estimated enrolment)

Estimated completion date: 30 June 2023

Participants

Setting

« Outpatient, PrEP or PEP not further specified
o Recruitment period: December 2021 to August 2022
« China

Eligibility criteria
« Inclusion criteria
o Adults =18 years
o Negative results SARS-CoV-2 RT-qPCR
o Healthy or medically stable participants

o Contraceptive within 365 days post dosing
« Exclusion criteria
o Medical condition:
m known hypersensitivity to mAb or investigational product component
m acuteillness including fever on the day prior to or day of dosing
m any other significant disease increase the risk to participant study

o Laboratory related:
m aspartate aminotransferase or alanine aminotransferase > 2.0 x ULN, alkaline phosphatase
>1.5x ULN, or total bilirubin > 1.5 x ULN (unless due to Gilbert's syndrome)

m serum creatinine > 176 pmol/L

haemoglobin <10 g/dL

platelet count <100 x 103/uL

White blood cell count < 3.5 x 103/pL or neutrophil count < 1.5 x 103/uL

other laboratory significantly abnormal in the screening panel that, in the opinion of the
investigator, will increase participants risk or might confound analysis of study results

o COVID-19 infection history/any receipt of mAb indicated for COVID-19

o Prior/concomitant treatment: receipt of any investigational product within 90 days or 5 anti-
body half-lives (whichever is longer) prior to day 1

Interventions

AZD7442

« Target: RBD region of SARS-CoV-2 spike protein
« Origin:NR

» Dose: 600 mg

« Frequency: single dose

« Route of administration: IV injection

Comparator

« Placebo, single dose, IV injection

Outcomes Efficacy outcomes
« Infection with SARS-CoV-2 (confirmed by positive RT-PCR test) within 30 days: not planned
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« Development of COVID-19 symptoms within 30 days: not planned
« Mortality at day 28, day 60, longest follow-up, and time-to-event: not planned

« Admission to hospital within 30 days: not planned
o Admission to ICU within 30 days: not planned

« Quality of life assessed with standardised scales (e.g. WHOQOL-100) at up to 7 days; up to 30 days,

and longest follow-up available: not planned
Safety outcomes

o Number of participants with AEs: planned
« Number of participants with SAEs: planned

Additional study outcomes

« Incidence of AESIs

« Safety as determined by abnormality in haematology

« Safety as determined by abnormality in clinical chemistry
« Safety as determined by abnormality in urinalysis

« Safety as determined by abnormality in coagulation

« Incidence of abnormal 12-lead electrocardiogram

« Safety as determined by abnormal vital signs (blood pressure, pulse rate, body temperature, and

respiratory rate)

Starting date 3 December 2021
Contact information NR
Notes Developer: AstraZeneca

Funding: AstraZeneca

Recruitment status: active, not recruiting

Ab: antibody; ACE: angiotensin-converting enzyme; AE: adverse event; AESI: adverse event of special interest; BMI: body mass index;
COVID-19: coronavirus disease 2019; FSH: follicle-stimulating hormone; ICU: intensive care unit; IM: intramuscular(ly); IMP: investigational
medical product; IV:intravenous; IVIG: intravenous immunoglobulin; mAb: monoclonal antibody; MERS: Middle East respiratory syndrome;
NCT: National Clinical Trial; NP: nasopharyngeal; NR: not reported; PCR: polymerase chain reaction; PI: principal investigator; RBD:
receptor-binding domain; RNA: ribonucleic acid; RT-PCR: reverse transcription polymerase chain reaction; RT-qPCR: quantitative reverse
transcription polymerase chain reaction; SAE: severe adverse event; SARS: severe acute respiratory syndrome; AE: adverse event, SARS-
CoV-2: severe acute respiratory syndrome coronavirus 2; TIG: tetanus-specificimmunoglobulin; ULN: upper limit of normal; VZIG: varicella

zoster immunoglobulin.
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Comparison 1. Tixagevimab/cilgavimab compared to placebo to prevent COVID-19 (pre-exposure prophylaxis)

Outcome or subgroup title No. of studies

No. of partici-
pants

Statistical method

Effect size

1.1 Infection with SARS-CoV-2 within 1
6 months

Risk Ratio (M-H, Random,

95% Cl)

Totals not selected

1.2 Development of clinical COVID-19 1
symptoms within 6 months

Risk Ratio (M-H, Random,

95% Cl)

Totals not selected

1.3 All-cause mortality within 6 1
months

Risk Ratio (M-H, Random,

95% Cl)

Totals not selected

SARS-CoV-2-neutralising monoclonal antibodies to prevent COVID-19 (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

81



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants
1.4 Admission to hospital within 6 1 Risk Ratio (M-H, Random, Totals not selected
months 95% Cl)

1.5 Adverse events: all grade within6 1

Risk Ratio (M-H, Random,

Totals not selected

months 95% Cl)
1.6 Serious adverse events within 6 1 Risk Ratio (M-H, Random, Totals not selected
months 95% Cl)
Analysis 1.1. Comparison 1: Tixagevimab/cilgavimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 1: Infection with SARS-CoV-2 within 6 months
Tixagevimab/cilgavimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDETF
PROVENT 38 3121 42 1564 0.45[0.29, 0.70] 4 @0 ® 2
001 01 10 100
Risk of bias legend Favours tixagevimab/cilgavimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 1.2. Comparison 1: Tixagevimab/cilgavimab compared to placebo to prevent COVID-19 (pre-
exposure prophylaxis), Outcome 2: Development of clinical COVID-19 symptoms within 6 months

Tixagevimab/cilgavimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDETF
PROVENT 11 3441 31 1731 0.18 [0.09, 0.35] —— S 2 »
001 01 0 100
Risk of bias legend Favours tixagevimab/cilgavimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

SARS-CoV-2-neutralising monoclonal antibodies to prevent COVID-19 (Review)
Copyright © 2022 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

82



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Analysis 1.3. Comparison 1: Tixagevimab/cilgavimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 3: All-cause mortality within 6 months

Tixagevimab/cilgavimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A BCDEF
PROVENT (1) 9 3461 7 1736 0.64[0.24,1.73] — 0O 2 >
001 0.1 10 100
Footnotes Favours tixagevimab/cilgavimab Favours placebo

(1) The safety set included participants with negative, positive, and unknown RT-PCR SARS-CoV-2 status at baseline.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 1.4. Comparison 1: Tixagevimab/cilgavimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 4: Admission to hospital within 6 months

Tixagevimab/cilgavimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDETF
PROVENT (1) 0 3441 7 1731 0.03[0.00,0.59] ¢—3p— @S> 2 2
001 0.1 0 100
Footnotes Favours tixagevimab/cilgavimab Favours placebo

(1) The safety set included participants with negative, positive, and unknown RT-PCR SARS-CoV-2 status at baseline.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 1.5. Comparison 1: Tixagevimab/cilgavimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 5: Adverse events: all grade within 6 months

Tixagevimab/cilgavimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDETF
PROVENT (1) 1579 3461 790 1736 1.00 [0.94, 1.07] 0O~ 22
001 01 0 100
Footnotes Favours tixagevimab/cilgavimab Favours placebo

(1) The safety set included participants with negative, positive, and unknown RT-PCR SARS-CoV-2 status at baseline.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
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Analysis 1.6. Comparison 1: Tixagevimab/cilgavimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 6: Serious adverse events within 6 months

Tixagevimab/cilgavimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A BCDEF
PROVENT (1) 130 3461 58 1736 1.12[0.83, 1.52] 4+ ®@O® > 2 2
001 0.1 10 100
Footnotes Favours tixagevimab/cilgavimab Favours placebo

(1) The safety set included participants with negative, positive, and unknown RT-PCR SARS-CoV-2 status at baseline.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Comparison 2. Casirivimab/imdevimab compared to placebo to prevent COVID-19 (pre-exposure prophylaxis)

Outcome or subgroup title No. of studies No. of partici- Statistical method

pants

Effect size

2.1 Infection with SARS-CoV-2 within 6 1
months

Risk Ratio (M-H, Random,
95% Cl)

Totals not select-
ed

2.2 Development of clinical COVID-19 1
symptoms within 6 months

Risk Ratio (M-H, Random,
95% Cl)

Totals not select-
ed

2.3 All-cause mortality within 6 months 1 Risk Ratio (M-H, Random,

95% Cl)

Totals not select-
ed

2.4 Adverse events: grade 3 to 4 within 1 Risk Ratio (M-H, Random,

Totals not select-

6 months 95% Cl) ed
2.5 Adverse events: all grade within 6 1 Risk Ratio (M-H, Random, Totals not select-
months 95% Cl) ed
2.6 Serious adverse events within 6 1 Risk Ratio (M-H, Random, Totals not select-
months 95% Cl) ed
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Analysis 2.1. Comparison 2: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 1: Infection with SARS-CoV-2 within 6 months

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
Isa 2021 0 617 20 208 0.01[0.00,0.14] ¢—— OO 2
001 0.1 10 100
Risk of bias legend Favours casirivimab/imdevimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 2.2. Comparison 2: Casirivimab/imdevimab compared to placebo to prevent COVID-19 (pre-
exposure prophylaxis), Outcome 2: Development of clinical COVID-19 symptoms within 6 months

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
Isa 2021 (1) 0 729 10 240 0.02[0.00,0.27] ¢—F—— P @OO® 2 2
001 0.1 10 100
Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included (at baseline) SARS-CoV-2 antibody seropositive, seronegative, and sero-undetermined participants.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 2.3. Comparison 2: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 3: All-cause mortality within 6 months

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
Isa 2021 (1) 0 729 0 240 Not estimable 2 00O 2 2
001 0.1 10 100
Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included (at baseline) SARS-CoV-2 antibody seropositive, seronegative, and sero-undetermined participants.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
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Analysis 2.4. Comparison 2: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 4: Adverse events: grade 3 to 4 within 6 months

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
Isa 2021 (1) 4 729 3 240 0.44[0.10 , 1.95] [ 2000 O
001 0.1 10 100
Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included (at baseline) SARS-CoV-2 antibody seropositive, seronegative, and sero-undetermined participants.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 2.5. Comparison 2: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 5: Adverse events: all grade within 6 months

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
Isa 2021 (1) 400 729 116 240 1.14[0.98, 1.31] " P 90O S
001 0.1 10 100
Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included (at baseline) SARS-CoV-2 antibody seropositive, seronegative, and sero-undetermined participants.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 2.6. Comparison 2: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (pre-exposure prophylaxis), Outcome 6: Serious adverse events within 6 months

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
Isa 2021 (1) 5 729 2 240 0.82[0.16, 4.21] PR R N X X K
001 0.1 10 100
Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included (at baseline) SARS-CoV-2 antibody seropositive, seronegative, and sero-undetermined participants.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
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Comparison 3. Bamlanivimab compared to placebo to prevent COVID-19 (postexposure prophylaxis)

No. of studies No. of partici-

pants

Outcome or subgroup title

Statistical method

Effect size

3.1 Infection with SARS-CoV-2 1
by day 30

Risk Ratio (M-H, Random, 95%
Cl)

Totals not selected

3.2 All-cause mortality by day 60 1

Risk Ratio (M-H, Random, 95%
o))

Totals not selected

3.3 Adverse events: all grade 1 Risk Ratio (M-H, Random, 95% Totals not selected
cl
3.4 Serious adverse events 1 Risk Ratio (M-H, Random, 95% Totals not selected

Cl)

Analysis 3.1. Comparison 3: Bamlanivimab compared to placebo to prevent COVID-19

(postexposure prophylaxis), Outcome 1: Infection with SARS-CoV-2 by day 30

Bamlanivimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
BLAZE-2 86 484 112 482 0.76 [0.59, 0.98] + 000000
001 01 10 100
Risk of bias legend Favours bamlavinimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
Analysis 3.2. Comparison 3: Bamlanivimab compared to placebo to prevent
COVID-19 (postexposure prophylaxis), Outcome 2: All-cause mortality by day 60
Bamlanivimab Placebo Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF

BLAZE-2 5 484 6 482 0.83[0.25, 2.70] — 000000
001 0.1 10 100

Risk of bias legend Favours bamlanivimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
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Analysis 3.3. Comparison 3: Bamlanivimab compared to placebo to prevent
COVID-19 (postexposure prophylaxis), Outcome 3: Adverse events: all grade

Bamlanivimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
BLAZE-2 97 484 86 482 1.12[0.86, 1.46] * C KK K K]
001 01 10 100
Risk of bias legend Favours bamlanivimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
Analysis 3.4. Comparison 3: Bamlanivimab compared to placebo to prevent
COVID-19 (postexposure prophylaxis), Outcome 4: Serious adverse events
Bamlanivimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
BLAZE-2 19 484 13 482 1.46[0.73, 2.91] d4 PO O®
001 0.1 10 100
Risk of bias legend Favours bamlanivimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Comparison 4. Casirivimab/imdevimab compared to placebo to prevent COVID-19 (postexposure prophylaxis)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4.1 Infection with SARS-CoV-2 by 1 Risk Ratio (M-H, Random, Totals not selected

day 30 95% Cl)

4.2 Development of clinical COV- 1 Risk Ratio (M-H, Random, Totals not selected

ID-19 symptoms (broad-term) 95% Cl)

4.3 All-cause mortality by day 30 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

4.4 Admission to hospital by day30 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

4.5 Adverse events: grade 3to 4 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

4.6 Adverse events: all grade 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.7 Serious adverse events 1 Risk Ratio (M-H, Random, Totals not selected
95% Cl)

Analysis 4.1. Comparison 4: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (postexposure prophylaxis), Outcome 1: Infection with SARS-CoV-2 by day 30

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
O'Brien 2021 36 753 107 752 0.34[0.23, 0.48] a4 K K]
001 0.1 10 100
Risk of bias legend Favours casirivimab/imdevimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 4.2. Comparison 4: Casirivimab/imdevimab compared to placebo to prevent COVID-19
(postexposure prophylaxis), Outcome 2: Development of clinical COVID-19 symptoms (broad-term)

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
O'Brien 2021 1 753 59 752 0.19[0.10, 0.35] 4 6 O® 2 2
001 0.1 10 100
Risk of bias legend Favours casirivimab/imdevimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
Analysis 4.3. Comparison 4: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (postexposure prophylaxis), Outcome 3: All-cause mortality by day 30
Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF

O'Brien 2021 1 753 0 752 3.00[0.12,73.43] L LX)
001 0.1 10 100

Risk of bias legend Favours casirivimab/imdevimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
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Analysis 4.4. Comparison 4: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (postexposure prophylaxis), Outcome 4: Admission to hospital by day 30

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
O'Brien 2021 0 753 4 752 0.11[0.01,2.06] ¢— 4 | o600 O®
001 0.1 10 100
Risk of bias legend Favours casirivimab/imdevimab Favours placebo

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

Analysis 4.5. Comparison 4: Casirivimab/imdevimab compared to placebo to prevent
COVID-19 (postexposure prophylaxis), Outcome 5: Adverse events: grade 3 to 4

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
O'Brien 2021 (1) 11 1311 22 1306 0.50[0.24, 1.02] — o+
001 0.1 10 100
Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included also SARS-CoV-2 seropositive and sero-undetermined participants; analysed as treated.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias
Analysis 4.6. Comparison 4: Casirivimab/imdevimab compared to placebo to
prevent COVID-19 (postexposure prophylaxis), Outcome 6: Adverse events: all grade
Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias

Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF

O'Brien 2021 (1) 265 1311 379 1306 0.70 [0.61 , 0.80] N 000000
001 0.1 10 100

Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included also SARS-CoV-2 seropositive and sero-undetermined participants; analysed as treated.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

SARS-CoV-2-neutralising monoclonal antibodies to prevent COVID-19 (Review)
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Analysis 4.7. Comparison 4: Casirivimab/imdevimab compared to placebo to
prevent COVID-19 (postexposure prophylaxis), Outcome 7: Serious adverse events

Casirivimab/imdevimab Placebo Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI A B CDEF
O'Brien 2021 (1) 10 1311 15 1306 0.66 [0.30 , 1.47] e 000000
001 0.1 10 100
Footnotes Favours casirivimab/imdevimab Favours placebo

(1) The safety set included also SARS-CoV-2 seropositive and sero-undetermined participants; analysed as treated.

Risk of bias legend

(A) Bias arising from the randomization process

(B) Bias due to deviations from intended interventions
(C) Bias due to missing outcome data

(D) Bias in measurement of the outcome

(E) Bias in selection of the reported result

(F) Overall bias

APPENDICES

Appendix 1. Search strategy: Cochrane Covid-19 Study Register

"Ly-3832479" OR Ly3832479 OR "LY-3832479" OR LY3832479 OR "LY-CoV016" OR "REGN-COV2" OR "REGEN-COV2" OR REGN10933 OR
REGN10987 OR REGEN10933 OR REGEN10987 OR casirivimab OR imdevimab OR "LY-3819253" OR LY3819253 OR "LY-CoV555" OR
Bamlanivimab OR Banlanivimab OR "VIR-7831" ORVIR7831 OR GSK4182136 OR "GSK-4182136" OR sotrovimab ORAZD7442 OR "AZD-7442"
OR AZD8895 OR "AZD-8895" OR tixagevimab OR "COV2-2196" OR COV22196 OR AZD1061 OR "AZD-1061" OR cilgavimab OR "COV2-2130"
OR COV22130 OR DXP593 OR "DXP-593" OR "BGB-DXP-593" OR BGBDXP593 OR JS016 OR "JS-016" OR etesevimab OR TY027 OR "TY-027"
OR CTP59 OR "CTP-59" OR "CT-P59" OR regdanvimab OR STI11499 OR "STI-1499" OR "COVI-shield" OR COVIshield OR "COVI-guard" OR
COViguard OR BRII196 OR "BRII-196" OR SCTA01 OR "SCTA-01" OR MW33 OR "MW-33" OR BRII198 OR "BRII-198" OR HFB30132A OR
"HFB-30132A" OR ADM03820 OR "ADM-03820" OR HLX70 OR "HLX-70" OR ST12020 OR "STI-2020" OR COVIAMG OR "COVI-AMG" OR DZIF10c
OR"DZIF-10c" OR BI767551 OR "BI-767551" OR "COV2-2381" OR COV22381 OR "ABBV-47D11" OR47D11 OR ABBV47D11 OR "COR-101" OR
COR101 OR "STE90-C11" OR "DXP-604" OR DXP604 OR "BGB-DXP604" OR BGBDXP604 OR "BGB-DXP-604" OR "chicken egg antibody" OR
"egg yolk antibody" OR IgY* OR "VIR-7832" OR VIR7832 OR GSK4182137 OR "GSK-4182137" OR IDB003 OR MD65 OR "MTX-COVAB"

Appendix 2. Search strategy: MEDLINE via Ovid

# Searches

1 "spike protein, SARS-CoV-2".af.

2 Coronavirus Infections/ or Coronavirus/

3 SARS-CoV-2/ or COVID-19/

4 ("2019 nCoV" or 2019nCoV or coronavir® or coronovir* or COVID or COVID19 or HCoV* or "nCov 2019" or "SARS CoV2" or "SARS
CoV 2" or SARSCoV2 or "SARSCoV 2").tw,kf.

5 "severe acute respiratory syndrome coronavirus 2"tw,kf,nm.

6 ((corona* or corono*) adj1 (virus* or viral* or virinae*)).tw,kf.

7 or/2-6

8 *Antibodies, Monoclonal/

9 Antibodies, Neutralizing/
10 Antibodies, Viral/
11 ((antibod* or mAb* or nAb*) adj2 (therap* or treatment* or neutrali?ing or prevent* or protect* or prophylax*)).tw,kf.

12 Spike Glycoprotein, Coronavirus/
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13 Binding, Competitive/

14 (compet* adj1 bind*).tw,kf.

15 ("spike protein*" or "s protein*" or "Spike (S) protein").mp.
16 ((cocktail* or mixture* or comb*) adj3 (mAb* or antibod* or nAb*)).tw,kf.
17 ("two mab" or "mabs" or "two nab" or "two nabs").tw,kw.

18 (LY3832479* or LY-CoV016* or LY-3832479* or LYCoV016* or JS016* or JS-016* or etesevimab*).mp.

19 (REGN-COV* or REGN10933* or REGN10987* or REGN-10933* or REGN-10987* or REGEN-COV* or REGEN10933* or REGEN10987* or
REGEN-10933* or REGEN-10987* or ronapreve* or casirivimab* or imdevimab*).mp.

20 (LY3819253* or LY-3819253* or LY-CoV555* or LYCoV555* or bamlanivimab* or banlanivimab*).mp.
21 (VIR7831* or VIR-7831* or GSK4182136* or GSK-4182136* or sotrovimab*).mp.

22 (AZDT7442* or AZD-7442* or AZD8895* or AZD-8895* or tixagevimab* or COV2-2196 or COV22196* or AZD1061* or AZD-1061* or
cilgavimab* or COV2-2130* or COV22130*).mp.

23 (DXP-593* or DXP593* or BGB-DXP593* or BGBDXP593* or BGB-DXP-593*).mp.
24 (TY027* or TY-027*).mp.

25 (CTP59* or CTP-59* or CT-P59* or regdanvimab* or regkirona*).mp.

26 (STI1499* or STI-1499* or COVI-GUARD* or COVIguard*).mp.

27 (BRII196* or BRII-196*).mp.

28 (SCTA01* or SCTA-01*).mp.

29 (MW33* or MW-33*).mp.

30 (BRI11198* or BRII-198*).mp.

31 (HFB30132A* or HFB-30132A*).mp.

32 (ADM03820* or ADM-03820%).mp.

33 (HLX70* or HLX-70*).mp.

34 (STI12020* or STI-2020* or COVIAMG* or COVI-AMG*).mp.

35 (DZIF10c* or DZIF-10c* or BI767551* or BI-767551%).mp.

36 (COV2-2381* or COV22381*).mp.

37 (ABBV4TD11* or AbbVie47D11* or 47D11* or AbbVie2B04* or ABBV2B04* or 2B04*).af.
38 (COR-101* or COR101* or STE90-C11* or CORAT*).mp.

39 (DXP-604* or DXP604* or BGB-DXP604* or BGBDXP604* or BGB-DXP-604*).mp.
40 (Chicken egg antibod* or egg yolk antibod* or IgY* or avian antibod*).mp.

41 (VIR-7832 or VIR7832 or GSK4182137* or GSK-4182137*).mp.

42 (IDB003 or MD65 or MTX-COVAB).mp.

43 (C144-LS or C144LS or C-135-LS or C135-LS or C135LS or SAB-185 or SAB185 or JMB2002 or JMB-2002 or TATX-03 or TATX03 or
NOVOAB-20 or NOVOAB20 or NOVO-AB-20 or ABP-300 or ABP300 or MW05 or MW-05 or MWO7 or MW-07 or ACmab1 or covimax or adimab
or CPI-006 or CPI006 or ADG20 or "ADG20" or "CT-P-63" or "CT-P63" or MAD0004J08* or CORAT* or avian antibod* or CT-P-63* or CT-P63*
or AF47D11* or AbbVie47D11* or 47D11* or AbbVie2B04* or ABBV2B04* or 2B04* or STI-2099* or STI2099* or covi-drop* or covidrop™* or
REGN14256%).af.
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44 Single-Chain Antibodies/

45 (nmabs or diabod* or dia-bod* or nanobod* or nano-bod* or microbod* or micro-bod* or monobod* or mono-bod*).tw,kf,nm.

46 (scFv* or "single-chain*" or "heavy chain*" or HCAbs or SCAbs or FAB).tw,kf,nm.

47 or/8-46

48 randomized controlled trial.pt.
49 controlled clinical trial.pt.

50 randomi?ed.ab.

51 placebo.ab.

52 drug therapy.fs.

53 randomly.ab.

54 trial.ab.

55 groups.ab.

56 or/49-55

57 exp animals/ not humans/
58 56 not 57

59 clinical trial, phase Ill/

60 ("Phase 3" or "phase3" or "phase IlI" or P3 or "PlII").ti,ab,kw.
61 (59 or 60) not 57

62 58 or6l

63 7 and (1 or47)and 62

64 limit 63 to yr="2020-Current"

Appendix 3. Search strategy: Embase via Ovid

# Searches

1 coronavirinae/ or coronaviridae/ or coronaviridae infection/
2 coronavirus disease 2019/

3 Coronavirus infection/

4 sars-related coronavirus/

5 "Severe acute respiratory syndrome coronavirus 2"/

6 ((corona* or corono*) adjl (virus* or viral* or virinae*)).tw,kw.
7 ("2019 nCoV" or 2019nCoV or coronavir® or coronovir* or COVID or COVID19 or HCoV* or "nCov 2019" or "SARS CoV2" or "SARS
CoV 2" or SARSCoV2 or "SARSCoV 2").tw,kw.

8 "Severe acute respiratory syndrome coronavirus 2".mp.

9 or/1-8

10 Antibodies, Monoclonal/

11 Antibodies, Neutralizing/
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12 Antibodies, Viral/

13 ((antibod* or mAb* or nAb*) adj2 (therap* or treatment* or neutrali?ing or prevent* or protect™ or prophylax*)).tw,kw.
14 Spike Glycoprotein, Coronavirus/
15 Binding, Competitive/

16 (compet* adj1 bind*).tw,kw.

17 ("spike protein*" or "s protein*" or "Spike (S) protein").mp.
18 ((cocktail* or mixture* or comb*) adj3 (mAb* or antibod* or nAb*)).tw,kw.
19 ("two mab" or "mabs" or "two nab" or "two nabs").tw,kw.

20 (LY3832479* or LY-CoV016* or LY-3832479* or LYCoV016* or JS016™ or JS-016* or etesevimab*).mp.

21 (REGN-COV* or REGN10933* or REGN10987* or REGN-10933* or REGN-10987* or REGEN-COV* or REGEN10933* or REGEN10987* or
REGEN-10933* or REGEN-10987* or ronapreve* or casirivimab* or imdevimab*).mp.

22 (LY3819253* or LY-3819253* or LY-CoV555* or LYCoV555* or bamlanivimab* or banlanivimab*).mp.
23 (VIR7831* or VIR-7831* or GSK4182136* or GSK-4182136* or sotrovimab*).mp.

24 (AZD7442* or AZD-7442* or AZD8895* or AZD-8895* or tixagevimab* or COV2-2196 or COV22196* or AZD1061* or AZD-1061* or
cilgavimab* or COV2-2130* or COV22130*).mp.

25 (DXP-593* or DXP593* or BGB-DXP593* or BGBDXP593* or BGB-DXP-593*).mp.
26 (TY027* or TY-027%).mp.

27 (CTP59* or CTP-59* or CT-P59* or regdanvimab* or regkirona*).mp.

28 (STI1499* or STI-1499* or COVI-GUARD* or COVIguard*).mp.

29 (BRI1196* or BRII-196%).mp.

30 (SCTAOL* or SCTA-01*).mp.

31 (MW33* or MW-33*).mp.

32 (BRI1198* or BRII-198*).mp.

33 (HFB30132A* or HFB-30132A*).mp.

34 (ADM03820* or ADM-03820%).mp.

35 (HLX70* or HLX-70*).mp.

36 (ST12020* or STI-2020* or COVIAMG* or COVI-AMG*).mp.

37 (DZIF10c* or DZIF-10c* or BI767551* or BI-767551%).mp.

38 (COV2-2381* or COV22381*).mp.

39 (ABBV47D11* or AbbVie47D11* or 47D11* or AbbVie2B04* or ABBV2B04* or 2B04*).mp.
40 (COR-101* or COR101* or STE90-C11* or CORAT*).mp.

41 (DXP-604* or DXP604* or BGB-DXP604* or BGBDXP604* or BGB-DXP-604*).mp.
42 (Chicken egg antibod* or egg yolk antibod* or IgY* or avian antibod*).mp.

43 (VIR-7832* or VIR7832* or GSK4182137* or GSK-4182137*).mp.

44 (IDB003 or MD65 or MTX-COVAB).mp.
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45 (C144-LS or C144LS or C-135-LS or C135-LS or C135LS or SAB-185 or SAB185 or JMB2002 or JMB-2002 or TATX-03 or TATX03 or
NOVOAB-20 or NOVOAB20 or NOVO-AB-20 or ABP-300 or ABP300 or MW05 or MW-05 or MWO7 or MW-07 or ACmab1 or covimax or adimab or
CPI-006 or CP1006 or ADG20 or ADG 20 or MAD0004J08 or CORAT™* or avian antibod* or CT-P-63* or CT-P63* or AF47D11* or AbbVie47D11*
or47D11* or AbbVie2B04* or ABBV2B04* or 2B04* or STI-2099* or STI2099* or covi-drop* or covidrop* or REGN14256*).mp.

46 single chain fragment variable antibody/

47 (nmabs or diabod* or dia-bod* or nanobod* or nano-bod* or microbod* or micro-bod* or monobod* or mono-bod*).mp.
48 (scFv* or "single-chain*" or "heavy chain*" or HCAbs or SCAbs).mp.

49 or/10-48

50 Randomized controlled trial/

51 Controlled clinical study/

52 random*.ti,ab.
53 randomization/
54 intermethod comparison/

55 placebo.ti,ab.

56 (compare or compared or comparison).ti.

57 (open adj label).ti,ab.

58 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.
59 double blind procedure/

60 parallel group$1.ti,ab.

61 (crossover or cross over).ti,ab.
62 ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or patient$1 or subject$1 or participant
$1)).ti,ab.

63 (controlled adj7 (study or design or trial)).ti,ab.

64 (volunteer or volunteers).ti,ab.
65 trial.ti.
66 or/50-65

67 phase 3 clinical trial/

68 ("Phase 3" or "phase3" or "phase " or P3 or "PlI").tw,kw.

69 or/67-68

70 (animal experiment/ or Animal experiment/) not (human experiment/ or humany/)
71 (66 or 69) not 70

72 9and49and 71

73 limit 72 to yr="2020 -Current"

74 limit 73 to medline

75 73 not 74
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Appendix 4. Search strategy: PubMed (ahead of print only)

#1 2019 nCoVJ[tiab] OR 2019nCoV[tiab] OR corona virus[tiab] OR corona viruses[tiab] OR coronavirus[tiab] OR coronaviruses[tiab]
OR COVID[tiab] OR COVID19[tiab] OR nCov 2019[tiab] OR SARS-CoV2[tiab] OR SARS CoV-2[tiab] OR SARSCoV2[tiab] OR SARSCoV-2[tiab]
OR"COVID-19"[Mesh] OR "Coronavirus"[Mesh:NoExp] OR "SARS-CoV-2"[Mesh] OR "COVID-19"[nm] OR "severe acute respiratory syndrome
coronavirus 2"[nm]

#2 (antibod*[Title/Abstract] OR mAb[Title/Abstract] OR mAbs[Title/Abstract] OR nAb[Title/Abstract] OR nAbs[Title/Abstract])
AND (therap*[Title/Abstract] OR treat*[Title/Abstract] OR neutrali*[Title/Abstract] OR prevent*[Title/Abstract] OR protect*[Title/Abstract]
OR prophylax*[Title/Abstract]) OR (compet*[Title/Abstract] AND bind*[Title/Abstract]) OR (cocktail*[Title/Abstract] OR mixture*[Title/
Abstract] OR comb*[Title/Abstract]) AND (mAb[Title/Abstract] OR mAbs[Title/Abstract] OR antibod*[Title/Abstract] OR nAb|[Title/Abstract]
OR nAbs[Title/Abstract]) OR "spike protein*"[Title/Abstract] OR "s protein*"[Title/Abstract] OR "Spike (S) protein"[Title/Abstract]

#3 (LY-3832479 OR LY3832479 OR LY-CoV016 OR REGN-COV2 OR REGN10933 OR REGN10987 OR REGN-10933 OR REGN-10987 OR
REGEN10933 OR REGEN10987 OR REGEN-10933 OR REGEN-10987 OR REGN-CoV* OR REGEN-CoV* OR ronapreve* OR casirivimab OR
imdevimab OR LY-3819253 OR LY3819253 OR LY-CoV555 OR Bamlanivimab OR Banlanivimab OR VIR-7831 OR VIR7831 OR GSK4182136 OR
GSK-4182136 OR sotrovimab ORAZD7442 ORAZD-7442 ORAZD1061 ORAZD-1061 ORAZD8895 OR AZD-8895 OR tixagevimab OR cilgavimab
OR DXP593 OR DXP-593 OR BGB-DXP-593 OR BGBDXP593 OR JS016 OR JS-016 OR LY-CoV016 OR etesevimab OR TY027 OR TY-027 OR CTP59
OR CT-P59 OR regdanvimab OR STI1499 OR STI-1499 OR COVI-guard OR COViguard OR BRII196 OR BRII-196 OR SCTA01 OR SCTA-01 OR
MW33 OR MW-33 OR BRI1198 OR BRII-198 OR HFB30132A OR HFB-30132A OR ADM03820 OR ADM-03820 OR HLX70 OR HLX-70 OR STI2020
OR STI-2020 OR COVIAMG OR COVI-AMG OR DZIF10c OR DZIF-10c OR BI767551 OR BI-767551 COV2-2381 OR COV22381 OR ABBV-47D11 OR
47D11 ORABBV47D11 ORCOR-101 OR COR101 OR STE90-C11 OR DXP-604 OR DXP604 OR BGB-DXP604 OR BGBDXP604 OR BGB-DXP-604 OR
»Chicken egg antibod*" OR "egg yolk antibod*" ORIgY OR IgYs ORVIR-7832 ORVIR7832 OR GSK4182137 OR GSK-4182137 ORIDB003 ORMTX-
COVAB OR MD65 OR TATX-03 OR NOVOAB-20 OR "C144-LS" OR C144LS OR "C-135-LS" OR"C135-LS" ORC135LS OR "SAB-185" OR SAB185 OR
JMB2002 OR "JMB-2002" OR "TATX-03" OR TATX03 OR "NOVOAB-20" OR NOVOAB20 OR "NOVO-AB-20" OR "ABP-300" OR ABP300 OR MW05
OR "MW-05" OR MW07 OR "MW-07" OR ACmab1 OR covimax OR adimab OR "CPI-006" OR CPI1006 OR diabod* OR nanobod* OR microbod*
OR monobod* OR scFv* OR "single-chain" OR "heavy chain" OR HCAbs OR SCAbs OR nmAbs OR ADG20 OR "ADG 20" OR MAD0004J08
OR regkirona OR CORAT* OR "avian antibody" OR "CT-P-63" OR "CT-P63" OR AF47D11* OR AbbVie47D11* OR 47D11* OR AbbVie2B04* OR
ABBV2B04* OR 2B04* OR "STI-2099" OR STI2099* OR "covi-drops" OR covidrop* OR REGN14256%)

#4 "spike protein*"[Title/Abstract] OR"s protein*"[Title/Abstract] OR "Spike (S) protein"[Title/Abstract]
#5 #1 AND (#2 OR #3)

#6 #4 OR #5

#7 (publisher[sb] OR inprocess[sb] OR pubmednotmedline[sb])

#8 (randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized|[tiab] OR placebo[tiab] OR drug therapy[sh] OR
randomly[tiab] OR trial[tiab] OR groups[tiab] NOT (animals [mh] NOT humans [mh])

#9  #6AND#TAND#8  Filters: from 2020/1/1 - 3000/12/12

Appendix 5. Search strategy: Epistemonikos, L*OVE List Coronavirus disease (COVID-19)
app.iloveevidence.com/loves/5e6fdb9669c00e4ac072701d?utm=epdb_en

the Coronavirus disease (COVID-19) L*OVE for Prevention or treatment > Pharmacological interventions > Targeted therapies > Anti-SARS-
CoV-2 Mab > primary studies.

Appendix 6. Search strategy: World Health Organization COVID-19 Global literature on coronavirus disease

Advanced search: search fields: title, abstract, subject

("monoclonal antibody" or "monoclonal antibodies" or "Ly-3832479" or Ly3832479 or "LY-3832479" or LY3832479 or "LY-CoV016" or
"REGN-COV2" or "REGN-COV-2" or "REGN-COV" or "REGEN-COV2" or "REGEN-COV-2" or "REGEN-COV" or REGN10933 or REGN10987 or
REGEN10933 or REGEN10987 or ronapreve or casirivimab or imdevimab or "LY-3819253" or LY3819253 or "LY-CoV555" or Bamlanivimab
or Banlanivimab or "VIR-7831" or VIR7831 or GSK4182136 or "GSK-4182136" or sotrovimab or AZD7442 or "AZD-7442" or AZD8895 or
"AZD-8895" or tixagevimab or "COV2-2196" or COV22196 or AZD1061 or "AZD-1061" or cilgavimab or "COV2-2130" or COV22130 or DXP593
or "DXP-593" or "BGB-DXP-593" or BGBDXP593 or JS016 or "JS-016" or etesevimab or TY027 or "TY-027" or CTP59 or "CTP-59" or "CT-P59"
or regdanvimab or regkirona* or STI1499 or "STI-1499" or "COVI-guard" or COViguard or BRII196 or "BRII-196" or SCTAO1 or "SCTA-01" or
MW33 or "MW-33" or BRII198 or "BRII-198" or HFB30132A or "HFB-30132A" or ADM03820 or "ADM-03820" or HLX70 or "HLX-70" or STI2020
or "STI-2020" or COVIAMG or "COVI-AMG" or DZIF10c or "DZIF-10c" or BI767551 or "BI-767551" or "COV2-2381" or COV22381 or ABBV47D11*
or AbbVie47D11* or 47D11* or AbbVie2B04* or ABBV2B04* or 2B04* or "COR-101" or COR101 or "STE90-C11" or CORAT* or "DXP-604" or
DXP604 or "BGB-DXP604" or BGBDXP604 or "BGB-DXP-604" or "chicken egg antibody" or "egg yolk antibody" or IgY* or "avian antibody"
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or "VIR-7832" or VIR7832 or GSK4182137 or "GSK-4182137" or IDB003 or MD65 or "MTX-COVAB" or "C144-LS" or C144LS or "C-135-LS" or
"C135-LS" or C135LS or "SAB-185" or SAB185 or JMB2002 or "JMB-2002" or "TATX-03" or TATX03 or "NOVOAB-20" or NOVOAB20 or "NOVO-
AB-20" or "ABP-300" or ABP300 or MW05 or "MW-05" or MWO7 or "MW-07" or ACmab1l or covimax or adimab or "CPI-006" or CPI006 or
ADG20 or "ADG 20" or diabod™ or nanobod* or microbod* or monobod* or scFv* or "single-chain" or "heavy chain" or HCAbs or SCAbs or
nmAb* or "two mab" or "mabs" or "two nab" or "two nabs" or "ADG20" or "ADG 20" or "MAD0004J08" or "CT-P-63" or "CT-P63" or AF47D11*
or AbbVie47D11* or47D11* or AbbVie2B04* or ABBV2B04* or 2B04* or "STI-2099" or STI2099* or "covi-drops" or covidrop* or REGN14256*)

AND
(random* OR placebo OR trial OR groups OR "phase 3" or "phase3" or p3 or "plil")

Appendix 7. Search strategy: Cochrane Covid-19 Study Register for platform trials
Cochrane COVID-19 Study Register via the Cochrane Register of Studies crsweb.cochrane.org/

1 (adaptive clinical trial):PT AND INREGISTER

2 "master protocol" OR "master study" AND INREGISTER

3 "cohort multiple randomized controlled trial*" OR "cohort multiple
randomised controlled trial*" OR "cmRCT" AND INREGISTER

4 (("multi-factorial" OR multifactorial) NEAR7 (trial OR stud*)) AND
INREGISTER 22

5 (network NEAR2 trial) AND INREGISTER

6 (network NEAR2 stud*):TI AND INREGISTER

7 (additional NEAR2 (arm* OR drug* OR agent* OR treatment* OR
intervention*)): TI,AB AND INREGISTER

8 "candidate agents" AND INREGISTER

9 (new NEAR2 (arm* OR drug*)): TI,AB AND INREGISTER

10 (different NEXT (agent* OR drug* OR treatment*)): TI,AB AND INREGISTER
11 (platform NEAR2 protocol) AND INREGISTER

12 ("sub-protocol" OR "subprotocol" OR "substudy" OR "sub-study" OR
"subtrial" OR "sub-trial"):TI,AB AND INREGISTER

13 (multiple NEAR1 (agent* OR treatment* OR intervention*)): TI,AB AND
INREGISTER

14 ("candidate specific trial" OR "specific trial protocol"):TI,AB AND
INREGISTER

15"add on":TI OR ("add on" NEARL1 (stud* OR trial OR therap* OR treatment
OR intervention*)):TI,AB AND INREGISTER

16 (candicate* NEAR2 therap*):TI,AB AND INREGISTER

17 (arms NEAR2 add*):TI,AB AND INREGISTER

18 (multiplatform*):TI,AB AND INREGISTER

19 (flexible trial*):TI,AB AND INREGISTER

20 (adaptive NEART (trial OR stud*)):TI,AB AND INREGISTER

21 (adaptive NEARS5 (design)) AND INREGISTER

22 #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR

#11 OR#12 OR#13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20
OR#21
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Types of participants

Together with clinicians, we specified to include for participants receiving pre-exposure prophylaxis (PrEP) regardless of serostatus and
for participants receiving postexposure prophylaxis (PEP) with negative serostatus.

Types of interventions

We decided to perform separate analyses for SARS-CoV-2-specific monoclonal antibodies (mAbs) for PrEP and PEP of COVID-19 due to
differences such as frequency of administration or insulation obligation.

Types of outcome measures

In a group discussion with clinical experts, we revised the definition of the outcome 'Development of clinical COVID-19 symptoms, assessed
with the World Health Organization Clinical Progression Scale (WHO 2020c), within 30 days' in due to the changing WHO definitions on
clinical progression. We decided to use the definitions as provided by the studies. For adverse events, we have added adverse events grades
1to2and grades 3 to 4.

Electronic searches

We stopped using the 'Similar articles' feature on PubMed, because we did not find new relevant references with this feature. We
added new identified search terms such as ronapreve, casirivimab, imdevimab, regdanvimab, regkirona, CORAT, avian antibody, CT-
P63, ABBV-2B04, MAD0004J08, STI-2099, covi-drop, REGN14256, ADG 20, MAD0004J08, C144-LS, C-135-LS, SAB-185, JMB2002, TATX-03,
NOVOAB-20, ABP-300, MWO05, MWO07, ACmab1, covimax, adimab, CPI-006, ADG20, and AbbVie47D11. These search strings were changed:
#16 ((cocktail* or mixture* or comb*) adj3 (mAb* or antibod* or nAb*)) change combination* to comb*; #19: REGN-COV2* or REGN-COV-2* or
REGEN-COV2* or REGEN-COV-2* to REGN-COV* or REGEN-COV*. Search lines #44 - # 47 were added. We stopped comparing our results with
results from the websites www.covid-trials.org and chineseantibody.org/covid-19-track, because the tracker is out of date since April 2021.

Measures of treatment effect

We had planned to use Peto OR if the number of observed events was small (less than 5% of sample per group). However, for consistency
throughout the review, better interpretability, and lacking impact on the findings, we decided to report risk ratios instead.

Assessment of reporting bias

As we did not pool the data in meta-analysis and included fewer than 10 trials, we did not generate funnel plots to assess reporting bias.
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Data synthesis

We had planned to pool the data in meta-analysis if clinical and methodological characteristics of individual studies were sufficiently
homogeneous. The included studies were too heterogeneous regarding different mAb types. We decided not to perform meta-analyses
and commented on the results instead.

Subgroup analysis and investigation of heterogeneity

The subgroup analyses planned to explore:

« age of participants (divided into applicable age groups, e.g. children; 18 to 65 years; older than 65 years);
« pre-existing condition versus without any pre-existing condition;

« variants of SARS-CoV-2 detected in case of infection;

« antibodies detected at baseline.

Dueto the limited number of RCTs providing relevant data and the variation of SARS-CoV-2-neutralising monoclonal antibodies used across
the trials, we did not perform meta-analyses and thus no subgroup analyses.

Summary of findings table

We had planned to only present summary of findings tables for the three most clinically important mAbs or mAb fragments. Remaining
mAbs or mAb fragments, we would have presented as informal summary of findings tables in the Additional tables section. Since we only
created two 'Summary of Findings' tables each for PrEP and PEP, each with two different mAb types, we did not provide any additional
tables.

NOTES

Parts of the review's background and methods sections are reproduced from the published review about SARS-CoV-2-neutralising mAbs
for treatment of COVID-19 (Kreuzberger 2021).

INDEX TERMS

Medical Subject Headings (MeSH)

Antibodies, Monoclonal [adverse effects]; Antibodies, Monoclonal, Humanized; Antibodies, Neutralizing; *Antineoplastic Agents,
Immunological; *COVID-19 [prevention & control]; SARS-CoV-2

MeSH check words
Adult; Aged; Humans; Middle Aged
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