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Time to knock monoclonal antibodies off the platform for 
patients hospitalised with COVID-19

The research community has responded to the COVID-19 
pandemic with innovative platform trials to address the 
need for rapid evaluation of novel agents using a common 
protocol, among them being RECOVERY,1 ACTIV,2 and 
Solidarity.3 Despite several successes with anti-SARS-
CoV-2 monoclonal antibodies (mAbs) for treatment of 
mild or moderate COVID-19 in ambulatory patients,4,5 
an effective SARS-CoV-2-specific treatment for patients 
with COVID-19 who are being treated in hospital (ie, 
hospitalised) has remained elusive.

The ACTIV-3 Therapeutics for Inpatients with 
COVID-19 (TICO) platform was developed to assess 
multiple candidate mAbs in individuals hospitalised with 
moderate or severe COVID-19 within 12 days of symptom 
onset. In The Lancet Infectious Diseases, the ACTIV-3 TICO 
Study Group6 report the results of two neutralising mAb 

treatments (sotrovimab and BRII-196 plus BRII-198) that 
were provided in addition to standard of care, typically 
including remdesivir and corticosteroids, in a double-
blind, randomised fashion, predominantly before the 
availability of SARS-CoV-2 vaccines, and were compared 
with a pooled placebo group. Enrolment into the trial was 
stopped early after a prespecified interim futility analysis 
in 536 participants in the modified intention-to-treat 
population found no improvement in odds of favourable 
pulmonary outcome scores on day 5 after infusion with 
either sotrovimab or BRII-196 plus BRII-198 compared 
with placebo. By day 90, no difference was seen in the 
primary endpoint of sustained clinical recovery with 
either sotrovimab or BRII-196 plus BRII-198 compared 
with placebo, and composite safety outcomes were 
similar across the three groups.

Published Online 
December 23, 2021 
https://doi.org/10.1016/ 
S1473-3099(21)00762-3

See Articles page 622

Figure: Role for anti-SARS-CoV-2 antibodies in the disease course of COVID-19
As disease states progress from preinfection through to critical illness (blue boxes), the potential for antibodies to mitigate illness decreases (dark blue arrow) 
as pathology transitions from being virally mediated, where antiviral acting therapies are most effective (green triangle), to a hyper-inflammatory state best treated 
with immunomodulatory therapies (orange triangle).
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Based on intriguing results from the RECOVERY study 
on efficacy of casirivimab–imdevimab (REGN-COV2) 
in patients hospitalised with COVID-19, which 
showed benefit only in people who were retroactively 
determined to be seronegative for anti-spike IgG at 
randomisation,7 similar serostatus-dependent effects 
could have been seen with sotrovimab or BRII-196 plus 
BRII-198, despite no overall benefit. In the study by 
the ACTIV-3/TICO Study Group,6 513 of 536 patients in 
the mITT population had baseline anti-spike antibody 
levels measured, enabling a subgroup analysis stratified 
by serostatus. At the time of randomisation, 212 (41%) 
participants were positive for anti-spike neutralising 
antibodies. Non-significant heterogenous effects in time 
to sustained recovery by baseline anti-spike neutralising 
antibody status were identified in the BRII-196 plus 
BRII-198 group, but not in the sotrovimab group; the 
difference in effect was small, and all 95% CIs crossed 1 
and overlapped. Notably, by contrast with the results of 
the RECOVERY trial, which found no treatment effect 
in seropositive individuals, there was a trend favouring 
placebo for the composite safety outcome up to day 
90 among seropositive participants. Although the 
heterogeneity of effect for this outcome was significant, 
again, 95% CIs in both subgroups crossed 1 and were 
overlapping. Moreover, neither mAb showed benefit 
in analyses restricted to people with earlier disease (ie, 
those admitted within 5 days of symptom onset, those 
not on oxygen, or those on <4 L/min of supplementary 
oxygen).

The data from this well executed platform trial 
contribute to accumulating evidence that anti-SARS-
CoV2 mAbs do not have a role for the treatment of 
moderate or severe COVID-19 in general inpatients, 
compounding null results first seen with conva-
lescent plasma and then with bamlanivimab and 
casirivimab–imdevimab.7,8 Despite a tantalising signal 
of potential benefit of some agents in seronegative 
individuals hospitalised with COVID-19, the time-
sensitive implementation of a therapy that requires 
baseline antibody testing, when turnaround time 
for in-hospital serological testing can be upwards of 
48 h, is of questionable practicality, especially given 
the resource implications of mAb administration. 
Therefore, we would ask the next obvious question: is 
there a mechanistic rationale for use of neutralising 
antibodies in people who have already developed 

advanced COVID-19 pneumonia or acute respiratory 
distress syndrome (ARDS)? Whether administration of 
exogenous neutralising antibodies is unhelpful because 
most people have made endogenous antibodies 
by the time they develop severe disease or because 
neutralising antibodies have little role in mitigating 
the pathology driven by the hyper-inflammatory phase 
of COVID-19, or even exacerbate it, is as yet unknown.9 
We are increasingly finding indications that targeting 
SARS-CoV-2, whether through mAb neutralisation or 
with direct-acting antivirals (eg, remdesivir), might 
be of little importance once clinically significant lung 
damage has occurred (figure).3 At this stage of disease, 
pathophysiology appears to be driven by a dysregulated 
host innate immune response, and immunomodulatory 
therapies (eg, corticosteroids and anti-cytokine anti-
bodies) targeting these processes might provide the 
greatest clinical benefit.10

There remains reasonable equipoise as to whether 
people who might never make endogenous antibodies 
(eg, severely immunocompromised individuals, who, in 
our experience, often remain seronegative into advanced 
disease, even after developing ARDS) could still benefit 
from exogenous mAbs once admitted to hospital with 
severe disease. People who are unlikely to develop 
endogenous antibodies in response to either vaccination 
or infection constitute a population who can be presumed 
seronegative at the time of therapeutic decision making, 
without requiring assessment of serological status. This 
immunocompromised population should be the exclusive 
focus of ongoing investigation of anti-SARS-CoV-2 mAbs 
in patients hospitalised with COVID-19. The ACTIV-3 TICO 
trial should be the final trial of anti-SARS-CoV2 mAbs in 
non-immunocompromised patients hospitalised with 
COVID-19.
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COVID-19 vaccine: what are we doing and what should we do?
Vaccines are the most important weapon for preventing 
infections and fighting the COVID-19 pandemic. It is 
now well established that vaccines lose effectiveness 
over time. For this reason, health authorities and drug 
regulatory agencies in several countries have approved 
the administration of an additional dose of vaccine 
(called a booster) to individuals 3–5 months after the 
completion of the vaccination cycle. This approach 
appears to be effective in maintaining immunity against 
SARS-CoV-2.1

In The Lancet Infectious Diseases, Giovanni Corrao 
and colleagues published the results of a real-world 
study that examined the infection rate of more than 
5 000 000 vaccinated individuals with a follow-up of 
9 months.2 This study confirms data already available 
for shorter follow-up periods, which showed a decrease 
in protection against infection that increased with 
time since the second dose of vaccine.2 However, 
they documented that protection against severe 
forms of COVID-19 remained, albeit attenuated, with 
both adenoviral and mRNA vector vaccines.2 What 
conclusions can be drawn from this information? 
First, it is extremely important to continue the 
vaccination campaign in people who do not yet have 
vaccine protection, especially if they are at risk of 
developing severe forms of the disease (elderly, frail, 
immunocompromised, and people with comorbidities).3 
It is therefore necessary to ascertain the main factors that 
lead these high-risk individuals to not be vaccinated. 
Vaccine hesitancy is certainly the most important and 
is due, first, to the media overemphasising the protests 
of vaccination opponents and the alleged serious side-
effects of vaccines, and second, to the spectacularisation 
of scientific information on COVID-19, which has led to 

appointed experts spreading contradictory opinions and 
messages and the public losing confidence in science.4 
Second, with the emergence of new highly contagious 
variants such as the omicron variant (B.1.1.529), it 
seems necessary to encourage the administration of 
booster doses to high-risk individuals 3–5 months after 
the second dose and to vaccinate all individuals aged 
5 years and older who have not yet received the first 
dose. The loss of protection against infection by the 
vaccines and the emergence of the highly transmissible 
variants prevent the vaccine alone from controlling 
the pandemic. Hygienic and social distancing measures 
(frequent hand washing, avoiding physical contact as 
much as possible, wearing a face mask indoors) and 
other nonpharmacological measures must be combined 
with the vaccination strategy.5

Three hypotheses have been proposed to explain 
the occurrence of the omicron variant, which differs in 
several respects (about 30 mutations) from the other 
variants of SARS-CoV-2. The first is that it evolved in an 
immunocompromised human chronically infected with 
SARS-CoV-2, the second that it evolved in an area of the 
world where viral sequencing is absent or infrequent, 
and the third that it evolved in an animal reservoir 
before a spillover to humans.6 Regardless of the correct 
hypothesis, the lesson is the same: countries with high 
numbers of immunocompromised people, where tracing 
of variants is rarely done, and where contact with animals 
potentially susceptible to coronaviruses is possible, need 
to be quickly involved in vaccination campaigns. Africa is 
a huge continent that has all these characteristics and at 
the same time has a very low vaccination rate. We cannot 
think of getting out of the pandemic emergency if we 
do not include Africa and all developing countries in a 
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