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Challenges in evidence generation for mAbs

1. Sample size

2. Choice of primary analysis population

3. Dose

4. Resistance



1. Sample size? Convalescent plasma

• By March 2021, ten trials had 
included 1,700 inpatients

• One encouraging trial

Taken together, trials were consistent with no effect of CP, or a 40% reduction in mortality



1. Sample size? Convalescent plasma – x7

• 1673 vs 11558 patients



2. Population? All participants

Convalescent plasma
N=1158

REGEN-CoV2
N=9785

Sotrovimab
N=1723



Convalescent plasma
• Mortality much higher in patients with low anti-SARS-CoV-2 antibody titre (Spike IgG) vs high titre*
• Possible small benefit in patients who were anti-SARS-COV-2 antibody negative at the time of entry
 

 

* <8 x106 units; ≥8 x106 units. Lancet Infect Dis 2020; 20: 1390–400.



Casirivimab + imdevimab Sotrovimab

mAbs
Mortality much higher in sero –ve / antigen +ve patients AND therapeutic effect only observed in this population  



Selection of biomarker critical

Sotrovimab: September 2023

• Only 19% participants anti-S negative (vaccination +/- prior infection) 

• 70% anti-N negative but anti-N seronegativity no longer associated with increased 
mortality (20% seropositive vs 21% seronegative). In contrast with RECOVERY 
participants recruited in 2020/21 (14% seropositive vs 30% seronegative). Suggests 
anti-N serostatus is no longer a good marker of immune response to the acute 
infection.

• Viral nucleocapsid antigenemia – indicates acute infection and associated with 
outcome and treatment response ACTIV-3/TICO

Lancet Respir Med 2022; 10: 972–84. 
Ann Intern Med. 2022 Feb;175(2):234-243



Time since onset vs. biomarker (Ab or Ag)
Test for evidence of heterogeneity of treatment effect



Time since onset vs. biomarker (Ab or Ag)

doi: https://doi.org/10.1101/2025.01.24.25321081



Specification of primary analysis critical

Convalescent plasma 
• All randomised participants (whole population)

REGEN-CoV2
• ‘the primary outcome will first be assessed among participants who are known to 

be seronegative at randomisation. If the null hypothesis is rejected in the 
seronegative group at 2-tailed p=0.05, then the primary outcome will be assessed 
among the whole population.’

Sotrovimab
• ‘primary outcome will first be assessed among participants who are known to have 

high antigen at randomisation. If the null hypothesis is rejected in the high antigen 
group at 2-tailed p=0.05, then the primary outcome will be assessed among the 
whole population’



3. Dose of antibody

Dose mg IgG

Convalescent plasma 2 units high titre CVP 100-800mg?*

REGEN-CoV2 8g 8000 mg

Sotrovimab 1g 1000 mg

*PLoS One. 2024 Nov 1;19(11):e0311777.



4. Resistance – Relative? Overcome by dose?

Omicron and lineages
REGEN-CoV2 
Significant resistance

Sotrovimab
Omicron BA.1 ~5 fold reduction
BA.2, BA.4, BA.5 and XBB ~20 fold (but IC50 still well below MIC in plasma)
BA.2.86 & JN.1 highly resistant



Viral load



Summary of some challenges

1. Sufficiently large trial

2. Choice of target population
• Enrichment for higher event rate

• Enrichment for probability of treatment effect

• Selection of biomarker

• Specification of primary analysis 

3. Antibody dose

4. Resistance
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