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Anti-SARS-CoV-2 neutralizing monoclonal antibodies: clinical pipeline
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Fabrizio Maggic, and Daniele Focosid
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Clinical and Experimental Medicine, University of Pisa, Pisa, Italy; cDivision of Microbiology, Varese University Hospital, Varese, Italy; dPisa University 
Hospital, Pisa, Italy

ABSTRACT
Monoclonal antibody (mAb) therapy has been previously exploited for viral infections, such as respiratory 
syncytial virus pneumonia and Ebolavirus disease. In the ongoing COVID-19 pandemic, early signals of 
efficacy from convalescent plasma therapy have encouraged research and development of anti-SARS-CoV 
-2 mAbs. While many candidates are in preclinical development, we focus here on anti-SARS-CoV-2 
neutralizing mAbs (or mAb cocktails) that represent the late-stage clinical pipeline, i.e., those currently 
in Phase 2 or Phase 3 clinical trials. We describe the structure, mechanism of action, and ongoing trials for 
VIR-7831, LY-CoV555, LY-CoV016, BGB-DXP593, REGN-COV2, and CT-P59. We speculate also on the next 
generation of these mAbs.
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Background

In October 2020, the COVID-19 pandemic counts more than 
40 million cases and over 1 million deaths. The rapid spreading 
of the disease has prompted an intense research activity to 
identify potential treatments, including investigations on exist-
ing drugs approved for other indications,1 and the parallel de 
novo development of innovative treatments, including antiviral 
drugs or passive immune therapies.

In this scenario, the monoclonal antibody (mAb) arena for 
COVID-19 has been exploited through use of anti- 
inflammatory mAbs aimed at managing the cytokine storm,2 

with variable results so far for tocilizumab.3 However, higher 
hopes have been raised from the efficacy signals obtained with 
convalescent plasma (CP) therapy,4 where the active sub-
stances are assumed to be polyclonal neutralizing antibodies 
(nAb). The interpretation of trials on CP efficacy has been 
largely hampered by the lack of standardized doses and poor 
assessment of nAb with viral neutralization tests;5 neverthe-
less, favorable preliminary results have led immediately to 
research and development of pharmaceutical-grade hyperim-
mune sera6 and mAbs (Figure 1). These mAbs have several 
obvious advantages over CP and immune sera (Table 1), 
given that the number of therapeutic antibodies is restricted 
to one or two per treatment: (a) selection of the most potent 
candidates (with IC50 or the more reliable7,8 IC100 parameter 
in the subnanomolar to low picomolar range); (b) better 
assessment of the therapeutic dose per body weight; c) exclu-
sion of the so-called antibody-dependent enhancement 
(ADE) phenomenon.9

Neutralizing antiviral mAbs have been used successfully in 
clinical practice against respiratory syncytial virus (RSV) (e.g., 
palivizumab)10 and Ebolavirus disease (EVD) (e.g., b114, REGN- 

EB3, and ZMapp).11 Therefore, since the beginning of the SARS- 
CoV-2 pandemic, biopharmaceutical companies, and academic 
researchers cooperated to develop neutralizing mAbs derived 
from convalescent patients. Generally, the process involves sev-
eral steps, including selection of peripheral blood mononuclear 
cells from CP donors, isolation of receptor binding domain 
(RBD)-specific single memory B lymphocytes, cloning, transfec-
tion, and finally mAbs production.12 With this methodology, 
numerous mAbs with potential neutralizing activity against 
SARS-CoV-2 have been discovered, but only a few of them are 
being currently tested in clinical trials (Table 2).

In this perspective, we discuss the anti-SARS-CoV-2 neutraliz-
ing mAbs that are currently in their most advanced phases of 
clinical development, and hence represent the most likely candi-
dates for approval for clinical use. We do not discuss antiviral 
mAbs targeting viral receptors (i.e., the anti-CD147 meplazumab).

Methods

We searched the World Health Organization (https://www. 
who.int/ictrp/en/) and National Institutes of Health (https:// 
clinicaltrials.gov/) databanks to identify clinical trials inves-
tigating antiviral mAbs as treatments for COVID-19 as of 
November 9, 2020. Among these, we focused on mAbs that 
had entered at least Phase 2 clinical studies. Investigational 
drugs were then selected and used as search terms in 
PubMed and Google Scholar. Agents were also cross- 
checked in the Chinese Antibody Society (https://chinesean 
tibody.org/covid-19-track), and Antibody Society (https:// 
www.antibodysociety.org/covid-19-biologics-tracker/) 
databanks.13 We checked also in drug company webpages to 
access information provided in press releases. For each 
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selected drug, we collected information about their mechan-
ism of action, molecular target, and development status, 
including the main characteristics of the respective available 
trials. Data from preprints were also included.

Results

We identified 14 mAbs or mAb cocktails that entered clinical 
trials (Table 2). Five agents are currently involved in Phase 2/3 
clinical trials, and these are the main subject of this perspective.

VIR-7831

VIR-7831 (also known as GSK4182136) is a fully human anti- 
SARS-CoV-2 mAb developed collaboratively by Vir 
Biotechnology and GSK, based on the identification and char-
acterization of S309, an antibody identified from 
a convalescent patient, who recovered from SARS in 2003.14 

S309 was shown to neutralize SARS-CoV-2 as well. This 

antibody binds a highly conserved epitope shared by the two 
coronaviruses, thus indicating the unlikelihood of a mutational 
escape. The epitope is located on the spike protein, used by the 
virus to bind and enter human cells, leading to infection. VIR- 
7831 has been engineered starting from S309 to improve its 
pharmacokinetic features and obtain, in particular, an 
extended half-life. Notably, a second antibody, designated as 
VIR-7832, is under development with the same rationale. 
However, it has been engineered to work also as a T-cell 
vaccine, therefore, being able to recruit T-lymphocytes, which 
can then recognize and kill SARS-CoV-2-infected cells.15

VIR-7831 is being currently investigated in patients with 
early-stage COVID-19 infection, who are at high risk for hos-
pitalization (i.e., patients ≥55 y-old with existing lung or car-
diovascular disease). The COMET-ICE trial (NCT04545060) 
has been designed to enroll 20 patients with early symptomatic 
COVID-19 in the lead-in phase and about 1300 patients in the 
expansion phase worldwide.16 It is aimed at investigating the 
proportion of patients with COVID-19 progression at d 29, 

Figure 1. Characterization of antibody-based therapies for SARS-CoV-2. A. In convalescent plasma, the polyclonal immune response is featured by polyclonal IgM, IgA, 
and IgG. These immunoglobulins can either bind the SARS-CoV-2 spike protein (neutralizing or not), other SARS-CoV-2 antigens or other antigens. B. In hyperimmune 
serum, the active ingredient is represented by polyclonal IgG, directed either against SARS-CoV-2 (spike or other proteins) or other antigens. C. Anti-SARS-CoV-2 
neutralizing mAbs cloned from anti-Spike IgG provide a monoclonal immune response. Ig: immunoglobulins; mAbs: monoclonal antibodies; ACE2: type 2 angiotensin- 
converting enzyme

Table 1. A comparison of antibody-based therapies for COVID-19.

Convalescent plasma Hyperimmune serum (polyclonal IgG) Monoclonal antibodies

Speed of 
access

Weeks (as soon as convalescents appear) >1 y >1 y

Safety issues Safe (pathogen inactivation, possible plasma proteins allergies) Safe (solvent/detergent, but ABO- 
incompatible)

Extremely safe (recombinant 
technology)

Potency Very high 
(high PRNT titer; includes neutralizing IgA and IgM, and factors other 

than antibodies)

High (no IgA; less IgG3) High (nanomolar IC50) 
Very high for Ab cocktails

Cost € €€ €€€€
Logistics +2-+8°C; i.v. +2-+8°C; s.c./i.v. +2-+8°C; s.c./i.v.
Scalability Not easily scalable Easily scalable Very easily scalable

PRNT, plaque reduction neutralization test
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comparing VIR-7831 (500 mg intravenous (IV) infusion over 
a 14-d period) and placebo (efficacy endpoint). Secondary out-
comes include the occurrence of adverse events and develop-
ment (and titers) of anti-drug antibodies (ADA) to VIR-7831. 
The final report is scheduled for July 2021 but, should expecta-
tions be fulfilled, the drug should be available in the first 
quarter of 2021.

LY-CoV555 and LY-CoV016

LY-CoV555 (known also as LY3819253 and recently desig-
nated as bamlanivimab) is a recombinant, fully human neu-
tralizing IgG1 mAb, developed by AbCellera and the US 
Vaccine Research Center at the National Institute of Allergy 
and Infectious Diseases (NIAID),17 in collaboration with Eli 
Lilly. In particular, this mAb was selected as the one with the 
best binding affinity for SARS-CoV-2 among over 500 
antibodies,18 and it targets the RBD of the spike 
protein.13,17–19 Another mAb, LY-CoV016 (known also as 
LY3832479 and recently designated as etesevimab), targeting 
a different spike epitope, has been developed by Eli Lilly with 
the aim of obtaining synergy with LY-CoV555.20

In August 2020, the Phase 1 clinical trial of LY-CoV555 
(NCT04411628), including 24 hospitalized patients with 
COVID-19 and evaluating safety, tolerability, pharmacoki-
netics, and pharmacodynamics upon intravenous administra-
tion, was completed.21 The Phase 2 clinical trial BLAZE-1 
(NCT04427501) is currently investigating the efficacy and 
safety of the combination of LY-CoV555 and LY-CoV016 in 
outpatients with diagnosis of mild to moderate COVID-19.22 

In this three-arm study, the additive effect of both antibodies in 
reducing the viral load was tested in comparison with LY- 
CoV555 monotherapy and placebo.22 Preliminary results of 
the BLAZE-1 study, provided only for the comparison between 
LY-CoV555 monotherapy and placebo, showed a significant 
decrease in the viral load at d 11 (the primary outcome) in 
patients receiving the 2800-mg dose as compared the placebo 
group a reduction in the rate of hospitalizations (including 
emergency department admissions) on d 29 (1.6% in the LY- 
CoV555 group and 6.3% in the placebo group), a progressive 
reduction in symptom severity from d 2 to 11) and a good 
tolerability profile.20,23 Among the three doses tested (700 mg, 
2800 mg, or 7000 mg) the one for which a statistical significant 
difference was observed is the intermediate (at d 11, difference 
−0.53 95% confidence interval, CI, −0.98 to −0.08), probably 
due to the size of the sample (about 100 per investigated 
group).20,24 However, the authors noted that this difference 
observed in the reduction of viral load at d 11 might not be 
clinically meaningful because it could be associated with the 
natural course of COVID-19. In this regard, the reduction of 
hospitalization or emergency department admission rates at 
d 29 represents a more relevant finding.23,24 Mostly based on 
this latter result, the request for Emergency Use Authorization 
(EUA) for the combination therapy in patients with mild-to- 
moderate COVID-19 was announced by Eli Lilly in 
October 2020, and the agreement with the US government 
for supplying vials in the first 2 months after authorization 
has been carried out.25

The ongoing Phase 3 trial BLAZE-2 (NCT04497987), sched-
uled to enroll 2400 patients, evaluates the prevention of SARS- 
CoV-2 infection by administration of LY-CoV555 in skilled 
nursing, assisted living facility staff, and residents.26 In addi-
tion, a Phase 2/3 trial versus placebo (ACTIV-2, 
NCT04518410) is ongoing in outpatients testing positive for 
COVID-19, and it evaluates whether LY-CoV555 is able to 
prevent the spread of infection and the disease progression 
toward the most serious conditions.27 Finally, the ACTIV-3 
study (NCT04501978), a Phase 3 trial including hospitalized 
patients, was investigating the effectiveness and safety of this 
mAb in comparison with remdesivir.28 On October 13, 2020, 
this trial suspended the enrollment of patients upon recom-
mendation of the independent Data Safety Monitoring Board, 
due to unspecified safety concerns that need to be 
investigated.29 On October 26, 2020, the evaluation of 
ACTIV-3 data showed no significant differences in safety out-
comes between groups, but the enrollment of new hospitalized 
patients was ended based on the absence of improvements in 
hospitalized COVID-19 patients with advanced disease.25 On 
November 10, 2020, the U.S. Food and Drug Administration 
(FDA) issued an emergency use authorization for banlanivi-
mab for the treatment of mild-to-moderate COVID-19 in adult 
and pediatric patients.30 This is the first nAb authorized for 
clinical use.

BGB-DXP593

BGB-DXP593 was developed collaboratively by BeiGene and 
Singlomics Biopharmaceutical. The underlying mAb was iden-
tified by high-throughput single-cell sequencing of convales-
cent blood samples from recovered patients with COVID-19 at 
the Advanced Innovation Center for Genomics of Peking 
University.31

The precise mechanism whereby BGB-DXP593 neutralizes 
SARS-CoV-2 is unknown. However, the observed similarity in 
RNA genomes of SARS-CoV and SARS-CoV-2 suggests that 
the crystal structure of SARS-CoV neutralizing mAb could be 
taken as reference to screen the SARS-CoV-2 antigen-binding 
clonotypes sharing similar CDR3H structures.32 CDR3H is one 
of the complementary-determining regions of the mAb that 
binds the RBD of the virus.33 Moreover, the investigators 
screened antigen-enriched B cells from 60 convalescent 
patients by high-throughput single-cell RNA and VDJ sequen-
cing, and identified 14 potent neutralizing mAbs. Preclinical 
evidence showed that the structure identified when the most 
potent antibody (i.e., BD-368-2) binds the spike ectodomain 
trimer of the virus overlaps with the RBD-ACE2 complex 
structure. Thus, this antibody likely acts by inhibiting the 
entrance of the virus through this protein. On this basis, it 
could be hypothesized that BGB-DXP593 has a similar 
mechanism as BD-368-2 in neutralizing SARS-CoV-2.32

BGB-DXP593 is being tested in a Phase 2, randomized, 
double-blind, placebo-controlled study (NCT04551898) to 
evaluate its efficacy and safety in patients with mild to moder-
ate COVID-19, sponsored by BeiGene.34 It will enroll about 
180 participants (from 18 to 65 y), who experienced COVID-19 
symptoms (e.g., fever, cough, shortness of breath, sore throat, 
diarrhea, dysgeusia, vomiting) for ≤7 d before assignment to 
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treatment. The study consists of four treatment arms, three of 
which are designed to test three different doses of the antibody 
(low, medium and high dose) and one being the comparator 
arm with placebo. All the participants will receive the allocated 
treatment on d 1 and will be followed for safety up to 85 d. The 
primary objective is to investigate the safety and tolerability of 
BGB-DXP593 administrated intravenously as a single dose in 
patients with mild to moderate COVID-19; the primary out-
come will assess the changes from baseline to d 8 of the virus 
diffusion, measured by reverse transcription-quantitative poly-
merase chain reaction in nasopharyngeal swabs. In this trial, 
eight secondary outcomes will be assessed also from baseline to 
d 15, 29, and 85.35

REGN-COV2

REGN-COV2 is a novel cocktail of two mAbs (REGN10987 
and REGN10933 recently named imdevimab and casirivimab, 
respectively) that is being investigated for both the treatment of 
patient with COVID-19 and the prevention of SARS-CoV-2 
infection. This antiviral biologic was developed by Regeneron 
Pharmaceuticals with the same approach used to generate 
REGN-EB3, a triple antibody treatment for EVD.36 The com-
pany evaluated a large and heterogeneous set of fully human 
antibodies obtained from both genetically engineered mice and 
B cells from convalescent patients. This allowed the expanded 
detection of rearrangements commonly present in the neutra-
lizing SARS-CoV-2 mAb found in humans, and gave the pos-
sibility for a wide choice of selection.37 Based on binding, 
neutralization, and structure characteristics, a pair of potent 
mAbs (REGN10987 and REGN10933) were identified and 
selected to generate REGN-COV2.37

REGN10987 and REGN10933 bind, simultaneously and non- 
competitively, different epitopes of the RBD of SARS-CoV-2 
spike, thus preventing the interaction of the viral protein with 
ACE2 and, and leading to the virus neutralization. The antigen- 
binding fragment of REGN10933 binds at the top of RBD, 
overlapping almost completely the region hosting the binding 
site for ACE2, while REGN10987 acts on the side of RBD 
endowed with low probability of interfering with ACE2.37,38 In 
the presence of the REGN-COV2 cocktail, escape mutant viruses 
failed to be generated efficiently, while this process was found to 
occur under exposure to either antibody.38

REGN-COV2 is being currently evaluated in four late-stage 
clinical trials with ongoing recruitment. Two Phase 2/3 trials 
(NCT04425629 and NCT04426695) are investigating the efficacy 
of REGN-COV2, compared to placebo, in reducing the viral 
shedding in adult hospitalized and non-hospitalized COVID- 
19 patients, respectively.39,40 Both studies will be conducted in 
the U.S., Brazil, Mexico, and Chile, and are expected to enroll 
about 1850 hospitalized and 1050 non-hospitalized patients. 
A descriptive analysis of early data obtained from 275 non- 
hospitalized patients (randomized 1:1:1 to receive 8 grams of 
REGN-COV2, 2.4 grams of REGN-COV2 or placebo) showed 
that REGN-CoV2 lowered the viral load and reduced the time 
required to relieve symptoms.41 Latest data obtained from addi-
tional 524 outpatients enrolled in the ongoing trial confirmed 
results of previous analysis.42 In the additional patients with high 
viral load (classified as greater than 107 copies/mL) at baseline, 

REGN-COV2 showed a greater average daily reduction (0.68 
log10 copies/mL) in viral load through d 7, compared to that 
observed in patients treated with placebo (combined dose 
groups; p < .0001). In particular, patients treated with REGN- 
COV2 had on average a 10-fold reduction in viral load compared 
to placebo by d 5. The viral load reduction observed in all 
patients with detectable virus at baseline was greater (0.36 
log10 copies/mL) with REGN-COV2 compared to placebo 
(combined dose groups; p = .0003). Before receiving treatment, 
all patients (n = 799) were prospectively tested to assess if they 
had their own measurable antiviral antibodies (seropositive 
patients) or they did not (seronegative patients). About 38% of 
participants were seropositive, 51% were seronegative and 11% 
did not have confirmed serological status. Virologic results, 
together with those obtained from the previous analysis, showed 
that seronegative patients and/or patients with higher viral load 
at baseline derived greater benefit from the treatment with 
REGN-COV2. Data revealed no significant difference in virolo-
gic or clinical efficacy between the REGN-COV2 high dose (8 
grams) and low dose (2.4 grams). Furthermore, both doses were 
well tolerated. Clinical results of the overall population (n = 799) 
showed that the antibody cocktail also reduced the need for 
further medical attention, with a reduction of COVID-19- 
related medical visits by 57% through d 29 (2.8% combined 
dose groups; 6.5% placebo; p = .024) compared to placebo. 
Recruitment is still ongoing, and trials are estimated to be 
completed in December 2020. However, the REGN-COV2 trial 
conducted on hospitalized patients has been recently modified 
following REGN-COV2 Independent Data Monitoring 
Committee recommendations. In particular, the unfavorable 
benefit/risk profile and a potential safety signal led to the suspen-
sion of further enrollment of patients requiring high flow oxygen 
or mechanical ventilation until further information on already 
enrolled patients is available. On the contrary, hospitalized 
patients requiring either no or low-flow oxygen showed an 
acceptable risk/benefit ratio, allowing enrollment to continue.43

REGN-COV2 is also being tested in the Phase 3 preven-
tion trial (NCT04452318), conducted on uninfected subjects 
at high-risk of household exposure to a COVID-19 patient. 
This randomized double-blind study is evaluating the effi-
cacy of REGN-COV2, compared to placebo, in preventing 
both symptomatic and asymptomatic SARS-CoV-2 infection 
in 2000 patients. The study started in July 2020 and is 
planned to be completed by August 2021.44 Moreover, the 
open-label Phase 3 RECOVERY (NCT04381936) is evaluat-
ing REGN-COV2 at the University of Oxford. This large- 
scale randomized clinical trial was specifically designed to 
rapidly evaluate candidate drugs for SARS-CoV-2, including 
available promising investigational therapies. It investigates 
whether treatment with either lopinavir-ritonavir, hydroxy-
chloroquine, corticosteroids, azithromycin, CP, synthetic 
neutralizing antibodies, or tocilizumab can prevent death in 
hospitalized patients with COVID-19. REGN-COV2 is the 
first specifically developed COVID-19 therapy included in 
this trial.45 The RECOVERY study aims at investigating 
whether the addition of REGN-COV2 (8 grams) to the 
usual standard of care, versus the standard care alone, pre-
vents all-cause mortality 28 d after randomization of hospi-
talized patients. Other outcomes include duration of hospital 
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stay and composite endpoint of death or need for mechan-
ical ventilation or extracorporeal membrane oxygenation.46

Regeneron has shared all these results with the U.S. FDA, 
which recently approved the Emergency Use Authorization for 
the REGN-COV2 low dose in adults with mild-to-moderate 
COVID-19 who are at high risk for poor outcomes.47

CT-P59

CT-P59 is a fully human anti-SARS-CoV-2 mAb developed by 
the Celltrion Group selected by the Korea Center for Disease 
Control.48 Celltrion created a library of antibodies, identified 
by analyzing the blood of recovered Korean patients, including 
CT-P59.48 CT-P59 binds to the RBD of the spike protein of the 
virus to inhibit its interaction with the receptor ACE2 and 
block the entrance of the virus. The binding orientation 
between CT-P59 and the RBD is different from other neutra-
lizing mAbs. This suggest that CT-P59 can be a novel binder to 
the RBD and this docking could be considered for the devel-
opment of new mAbs. Furthermore, CT-P59 has been proven 
to neutralize the D614G variant, one of the most infectious 
S protein’s mutations.49,50

In July 2020, the Phase 1 clinical trial (NCT04525079), 
including 32 healthy subjects, was started. It is a randomized, 
double-blind, placebo-controlled, parallel group trial to evalu-
ate the safety, tolerability, and pharmacokinetics of CT-P59.51 

On September 11, 2020, the Celltrion Group announced posi-
tive interim results with no significant adverse drug events.52 In 
August 2020, another Phase 1 clinical trial (NCT04593641),53 

including 18 patients with mild symptoms of SARS-CoV-2, 
was initiated. No results are available to date.54

In September 2020, the Korean Ministry of Food and Drug 
Safety, based on the interim results of the Phase 1 clinical trial, 
approved a Phase 2/3 trial (NCT04602000) to evaluate the 
safety and efficacy of CT-P59 in patients with mild to moderate 
symptoms of COVID-19. It is a randomized, double-blind, 
placebo-controlled, parallel group trial. It will enroll about 
1020 patients who will divide into three treatment arms, two 
with CT-P59 and one with placebo. The administered dosage 
of the mAb is not disclosed. The primary outcome is to eval-
uate the therapeutic efficacy from baseline to d 14 and 28. At 
d 14 the outcome will be measured as the proportion of 
negativized patients, the time required to the negative of naso-
pharyngeal swab, and the time to clinical recovery. At d 28 the 
outcome will be measured as the proportion of enrolled 
patients with symptoms that required hospitalization, oxygen 
therapy, or died.55

Discussion

All the anti-SARS-CoV-2 mAbs currently under investigation 
in late-stage clinical trials are neutralizing mAbs targeted 
against the SARS-CoV-2 spike protein. These agents are all 
conventional full-length IgG. Nevertheless, IgM/IgA, IgY- 
based therapeutics, bi- or tri-specific antibodies, single- 
domain- derived from phage display libraries, fusion proteins, 
or other formats (e.g., DARPin, mRNA-encoding mAb, radio-
therapeutics, IgM/IgA) are being developed and some of them 
will soon progress in clinical trials.

Apart from the antibody format, engineering has been 
accomplished in the natural isolates in different ways. For 
example, the LALA mutation was introduced into the Fc 
portion of CB6 to lower the risk of Fc-mediated acute lung 
injury.56 Potential future developments include combining 
neutralizing mAb with the catalytic activity of Cas13, 
a fusion-protein targeting, and cutting the viral RNA 
(AntiBody And CAS fusion (ABACAS)), so that agents 
would exert both a prophylactic and anti-viral effect.57,58

Efficacy against mutant viral strains is also a relevant issue. 
The SARS-CoV-2 spike protein mutated after few months of 
viral circulation,59 with one mutation outside the receptor- 
binding motif (23403A >G single nucleotide polymorphism, 
corresponding to D614G amino acid change), currently defin-
ing a dominant clade60 characterized by reduced S1 shedding 
and increased infectivity.61 Althouh particular mutation 
increases the susceptibility to neutralization,62,63 only a few of 
these candidate drugs have been tested for their capability of 
neutralizing different strains of SARS-CoV-2. Antibody cock-
tails theoretically reduce the ability of mutant viruses to escape 
treatment and protect against spike variants that have already 
arisen in the human population.

The antibody isotype is also a critical point. Despite IgM, IgG 
and IgA are all capable of mediating neutralization, virus neu-
tralization test titers correlated better with the binding levels of 
IgM and IgA1 than IgG.64,65 The lack of evidence about the 
efficacy of IgG formulations (either polyclonal or monoclonal) 
against any respiratory pathogen66,67 could theoretically be 
attributed to the lack of IgA. For this reason, Phase 3 trials testing 
IgG mAbs for COVID-19 prevention are eagerly awaited.

In this perspective, we did not include another relevant 
candidate, namely meplazumab (Ketantin®). Known also as 
HP6H8 and GTPL11026, meplazumab is a humanized 
monoclonal IgG2 anti-CD147 antibody, developed by 
Jiangsu Pacific Meinuoke Bio Pharmaceutical.33 CD147 is 
both a cellular receptor for SARS-CoV-268 and a key factor 
of inflammation, making the mechanism of action of tar-
geting drugs pleiotropic.

While numerous Phase 3 trials are still pending, mAb ther-
apy has the requisites to make a difference in the management 
of COVID-19. Nevertheless, even if their efficacy will be proven 
and their safety will be acceptable, sufficient quantities may not 
be available to meet the expected large request, their price 
could make these drugs unaffordable for healthcare systems. 
Therefore, it will be a priority to identify those patients who 
could receive the highest benefit from these mAbs, thus max-
imizing the appropriate use of resources. 
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