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A new study1 from the RECOVERY Collaborative Group 
adds another piece to the puzzle of severe COVID-19 
therapy. The RECOVERY trials have been pivotal in 
providing evidence on the efficacy of compounds within 
current treatment guidelines for COVID-19, such as 
dexamethasone, tocilizumab, and the casirivimab and 
imdevimab combination.1–3 In previous randomised 
trials, these monoclonal antibodies4 were effective in 
preventing infection and clinical progression when 
given in the early phase of infection.5,6 The RECOVERY 
Collaborative Group should be commended for testing 
casirivimab and imdevimab in a large randomised trial 
of patients admitted to hospital, despite the fact that 
in this setting no virus-directed therapy had yet been 
proved to reduce mortality, including other monoclonal 
antibodies.7,8 However, high plasma SARS-CoV-2 
viraemia at admission is thought to correlate with 
hospital mortality as reported in the pre-print of a 
small trial (not yet peer reviewed),9,10 suggesting both 
virological and clinical benefit of casirivimab and 
imdevimab combination in seronegative patients 
requiring low-flow oxygen. 

In The Lancet the RECOVERY Collaborative Group 
report the findings of a new randomised, controlled, 
open-label platform trial,1 which included 9785 patients 
admitted to hospital for COVID-19 and randomly 
assigned to casirivimab and imdevimab plus usual care 
versus usual care alone. Overall, 6128 (63%) patients 
were men, 3657 (37%) were women, and 7601 (78%) 

were White, with a mean age of 61·9 years (SD 14·5) 
and a median time since symptom onset of 9 days 
(IQR 6–12). Overall there were 3153 (32%) seronegative 
patients, 5272 (54%) seropositive patients, and 
1360 (14%) patients with unknown baseline antibody 
status. In the 6261 patients for whom SARS-CoV-2 
vaccination status was known, 5449 (87%) were 
unvaccinated. RECOVERY found that patients who 
were seronegative for SARS-CoV-2 at admission (ie, 
those without detectable antibodies to SARS-CoV-2 
infection) receiving casirivimab and imdevimab infusion 
had a significant reduction in the primary outcome 
of 28-day all-cause mortality. In the primary efficacy 
population of seronegative patients, 396 (24%) of 
1633 patients assigned to casirivimab and imdevimab 
versus 452 (30%) of 1520 patients assigned to 
usual care died within 28 days (rate ratio [RR] 0·79, 
95% CI 0·69–0·91; p=0·0009). The proportional effect 
of casirivimab and imdevimab on mortality differed 
significantly between seropositive and seronegative 
patients (p value for heterogeneity=0·002). Relevantly, 
in seronegative patients, the estimated reduction in risk 
was similar regardless of the level of oxygen support 
needed by participants, including those receiving 
invasive mechanical ventilation, while the estimate 
of the effect of treatment was largely attenuated in an 
analysis that included all randomised participants (ie, 
regardless of baseline antibody status; RR 0·94, 95% CI 
0·86–1·02; p=0·14).
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This RECOVERY casirivimab and imdevimab trial1 
shows the feasibility and efficacy of use of monoclonal 
antibodies in patients admitted to hospital with 
COVID-19. Unfortunately, the weakness of monoclonal 
antibodies is the evolution of viral resistance with 
mutations of the spike glycoprotein leading to a 
decrease of neutralisation activity.10 Indeed, preliminary 
findings in a non-peer reviewed preprint of a study 
suggest that casirivimab and imdevimab combination 
might not be effective against the B.1.1.529 (omicron) 
variant,11 whereas a new monoclonal neutralising 
antibody sotrovimab seems to retain effectiveness 
(which the RECOVERY Group has started evaluating 
in a randomised trial).12 Thus, there is the risk that 
results of trials such as the casirivimab and imdevimab 
RECOVERY trial1 might become obsolete or have limited 
applicability in the face of a fast-evolving virus.

In general, the RECOVERY platform trials have major 
strengths in the large number of UK sites involved, 
which ensures representativeness of the sample 
included and large statistical power. The scientific 
community should be grateful to both the participants 
and doctors involved in RECOVERY Group trials for 
their crucial work and for leading to completion 
randomised trials in a fast-changing environment in 
which equipoise is often challenged by new emerging 
data. Nevertheless, the platform trial pragmatic 
approach, dictated by the pandemic and often 
advocated as a design strength, has limitations. Not 
having masked treatment assignments means that 
participants who receive casirivimab and imdevimab 
might behave differently; eg, they might be less likely 
to seek help initially if their symptoms worsened, 
or perhaps more likely to if they thought their 
treatment was causing side-effects. Second, although 
the clinical endpoint of day-28 mortality appears 
to be the engrained standard defined endpoint in 
COVID-19 trials, it has also been criticised.13 During 
the course of the pandemic many deaths have 
occurred beyond the initial 28 days after hospital 
admission; although the casirivimab and imdevimab 
RECOVERY trial has prespecified 6-month outcomes 
and can provide follow-up data for up to 10 years, 
this analysis1 did not use data beyond day 28 so 
hospital readmissions and deaths occurring after 
this point were not included. Additionally, although 
the intention-to-treat analysis is recommended 

in randomised trials because it guarantees that 
exchangeability achieved by randomisation is 
maintained,14 the per-protocol analysis is equally 
important as it estimates the effect that would have 
been observed under perfect adherence to the trial 
protocol. To report the per-protocol analysis is also 
useful, for example, for future comparisons with the 
effect estimated in observational data.15 In conclusion, 
although we acknowledge the great contribution of 
this study, we underline that this was a non-blinded 
trial, and further analyses evaluating the effectiveness 
of monoclonal antibodies with the newly circulating 
omicron variant are required.
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