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Notable historic uses of antibody therapy against infectious diseases

Montelongo-Jauregui et al, PLoS Pathogens, 2020
https://en.wikipedia.org/wiki/Convalescent_plasma

https://en.wikipedia.org/wiki/Convalescent_plasma


0

time

month 6 1 year 2 years

1) convalescent plasma
2) monoclonal antibodies

3) hyperimmune serum

initiation of 
vaccine 

campaigns
re

la
ti

ve
 u

sa
ge

4) standard immunoglobulins

high-dose 
(immunosuppressant)

Different types of passive immunotherapies against a novel pandemic microbe

Focosi et al, Rev Med Virol, 2022
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highly 

divergent VOC



•Proviral
•Spike-activating endoproteases
•virus-carrying EVs

•Prothrombotic 
•TF-expressing EV
• autoantibodies (ADAMTS13, aPL, 2G1, LAC, 
annexin A2)
•α2AP
•sUPAR

•Proinflammatory
•afucosylated IgG
•autoantibodies (IFN, MDA5, ANA, , ANCA, ACE2, 
AT1R, MDA, AD, Yo, NMDAR)

•Antiviral
•ACE2+ EV
•FXa
•neutralizing antibodies

•from SARS-CoV-2 infection
•from heterologous infection
•from heterologous vaccine

•Antithrombotic
•AT-III
•albumin

•Antiinflammatory
•dilution of proinflammatory cytokines
•nonspecific Ig
•A1AT

Focosi et al, Viruses, 2021

Fresh-frozen CCP is a heterogenous and hard-to-standardize product



During the COVID-19 pandemic, 
COVID-19 convalescent plasma (CCP) was the most investigated antiviral in RCTs
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Source: PubMed query with “Randomized Clinical Trials” filter



Focosi et al, Clin Microb Rev (2021), updated

CCP in immunocompetent patients : summary of RCTs. 
A few successes in early usage submerged by a plethora of failures in late stages



Is CCP safe? Yes, it is.

Franchini et al, Transfusion, 2023



CCP

anti-Spike mAbs

small molecule 
antivirals (incl. 

repurposed)

supportive tx

Can CCP reduce hospitalizations in outpatients? Yes, it can, at the same level as with anti-Spike mAbs.

PANORAMIC RCT : no reduction in hospitalizations at the time of 
Omicron. Mutagenicity concerns

EUA withdrawn by FDA for all 4 mAbs

Sullivan et al, J Med Virol, 2023



Can CCP reduce mortality in hospitalized patients? Yes, only if administered within 5 days

Franchini et al, Clin Microbiol Infect, 2024



Pommeret et al, Ann Oncol, 2021

Can CCP rescue anti-Spike mAb treatment failures? Yes, it can.



Can CCP reduce mortality in immunocompromised patients? Yes, it can (1/2).

Senefeld et al, JAMA Network Open, 2024



Can CCP reduce 60-day mortality in B-cell depleted patients? Yes, it can

Zaremba et al, submitted to Blood
Available at https://www.medrxiv.org/content/10.1101/2025.05.15.25327576v1 

Individual patient data metanalysis 
570 B-cell depleted patients

• 64% clinical improvement within 
5 days

• 70.1% SARS-CoV-2 clearance
• 86.5% 60-day survival

https://www.medrxiv.org/content/10.1101/2025.05.15.25327576v1


Why is VaxCCP superior to CCP? Hybrid immunity is heterologous
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Sullivan et al, Nat Comm, 2021

BA.1 breakthrough (hybrid) VaxPlasma neutralizes BA.2 and BA.4/5  with high titers and 100% prevalence





Focosi et al, Life, 2023

Group for the study of infection in transplantation and other immunocompromised host 
(GESITRA-IC) of the Spanish Society of Infectious Diseases and Clinical Microbiology (SEIMC)

https://www.sciencedirect.com/science/article/abs/pii/S0955470X23000423 

What do scientific societies recommend about CCP ?

https://www.sciencedirect.com/science/article/abs/pii/S0955470X23000423
https://www.sciencedirect.com/science/article/abs/pii/S0955470X23000423


What does WHO recommend about CCP ?

The Cochrane review is halted at March 2022 
(published on May 2023), then includes only 
21 out of 50 RCTs.

No subgroup analysis for 
immunocompromised patients



Take-home messages

• CCP is safe

• CCP works until SARS-CoV-2 is there and neutralizing antibodies are not produced, which means …
• 5 days in immunocompetent outpatients
• much longer (until seronegative?) in immunocompromised patients

• High-titer CCP is essential: very high titer VaxCCP from donors who have been both vaccinated and infected 
adapts to and retains efficacy against (future) variants. 

• ALL of the anti-Spike mAbs authorized so far have been escaped by novel variants, and anti-Spike mAb 
monotherapy is prone to treatment-emergent resistance

• VaxCCP is widely available worldwide at relatively low cost.

• In many high-income countries CCP prescription is hurdled by bureaucracy



COVID-19 convalescent plasma (CCP) has followed a Gartner hype cycle

CCP 
manufactu
ring 
licensed to 
OneBlood

Jan 2025

CCP EUA-ed by 
the FDA

Aug 2020

FDA 
recommen
ds CCP for 
IC patients

Jan 2022

WHO 
recommends 
against CCP

Dec 2021

Many negative RCT 
from bad use cases 
(low-titer units, 
seropositive 
recipients, advanced 
disease), including 
RECOVERY

Mar 2021

Positive subgroup analyses and  RCT 
in IC patients (ref1, NCT05271929., 
EudraCT 2020-001632-10 )

AABB’s 
PLAN 
discussing 
CP for H5N1

Mar 2025

https://www.oneblood.org/media/press-releases/oneblood-fda-approval-for-licensed-high-titer-ccp.html
https://www.oneblood.org/media/press-releases/oneblood-fda-approval-for-licensed-high-titer-ccp.html
https://www.oneblood.org/media/press-releases/oneblood-fda-approval-for-licensed-high-titer-ccp.html
https://www.oneblood.org/media/press-releases/oneblood-fda-approval-for-licensed-high-titer-ccp.html
https://www.oneblood.org/media/press-releases/oneblood-fda-approval-for-licensed-high-titer-ccp.html
https://www.fda.gov/news-events/press-announcements/fda-issues-emergency-use-authorization-convalescent-plasma-potential-promising-covid-19-treatment
https://www.fda.gov/news-events/press-announcements/fda-issues-emergency-use-authorization-convalescent-plasma-potential-promising-covid-19-treatment
https://www.fda.gov/news-events/press-announcements/fda-issues-emergency-use-authorization-convalescent-plasma-potential-promising-covid-19-treatment
https://www.fda.gov/news-events/press-announcements/fda-issues-emergency-use-authorization-convalescent-plasma-potential-promising-covid-19-treatment
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-applications-inds-cber-regulated-products/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-applications-inds-cber-regulated-products/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-applications-inds-cber-regulated-products/recommendations-investigational-covid-19-convalescent-plasma
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-applications-inds-cber-regulated-products/recommendations-investigational-covid-19-convalescent-plasma
https://www.who.int/news/item/07-12-2021-who-recommends-against-the-use-of-convalescent-plasma-to-treat-covid-19
https://www.who.int/news/item/07-12-2021-who-recommends-against-the-use-of-convalescent-plasma-to-treat-covid-19
https://www.who.int/news/item/07-12-2021-who-recommends-against-the-use-of-convalescent-plasma-to-treat-covid-19
https://www.medrxiv.org/content/10.1101/2021.03.09.21252736v1
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2800275
https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964(25)00057-X/fulltext
https://www.nature.com/articles/s43018-022-00503-w
https://www.nature.com/articles/s43018-022-00503-w
https://www.nature.com/articles/s43018-022-00503-w
https://www.nature.com/articles/s43018-022-00503-w
https://www.nature.com/articles/s43018-022-00503-w
https://www.nature.com/articles/s43018-022-00503-w
https://www.aabb.org/get-involved/committees-sections/transfusion-medicine-section/plasma-antibody-network




https://www.pptaglobal.org
(stuck at Feb 2021 on CCP)  

https://www.edqm.eu/en/blood-guide
(no CCP monography at all ever 

despite Apr 2023 update) 

Actions to take in Europe to minimize bureaucratic hurdles: 

1) updating regulatory frameworks : updating the EDQM’s Blood Guide and European Pharmacopeia

2) partnership with plasma manufacturers interested at generating pharmaceutical-grade convalescent 
plasma (PG-CP) is what is needed to let EMA take control of convalescent plasma

CCP usage in EU remains confined to scarce investigator-initiated clinical trials or compassionate usage.
Trasfusion services have no regulatory framework. Then usage of fresh-frozen CCP remains minimized.

https://pheur.edqm.eu/home
(no CCP monography at all ever 

despite May 2025 update)  

https://www.pptaglobal.org/
https://www.edqm.eu/en/blood-guide
https://www.edqm.eu/en/blood-guide
https://www.edqm.eu/en/blood-guide
https://pheur.edqm.eu/home


convalescent
donor

recipient/ 
patient

single plasmapheresis

therapeutic plasmapheresis (i.e. plasma exchange)

CP

CONTROL : pharmaceutical-grade nonconvalescent plasma trasfusion 
(200 ml/1 hr)

PGP

desorption

immune absorption affinity column

Fractionator 
filter

Plasma filter

double filtration plasmapheresis (DFPP)

cascade filtration (CF)

TREATMENT : PG-CP transfusion (200 ml/1 hr)

industrial 
pooling

solvent/detergent (S/D) 
inactivation

PGCP

TREATMENT : CP transfusion (200 ml/1 hr)

Pathogen reduction
technologies (PRT) & 

aliquotation

CP CP CP

Cohn’s fractionation

hyperimmune 
serum

Focosi et al, Clin Microb Infect, 2020

This is where EMA 
is involved



Product Specificity NCT Study design N outcome
equine F(ab’)2 (FBF00, 

Fab'entech)

H5N1 NCT02295813 double-blind, placebo-

controlled phase I

16 safe

convalescent plasma (CP) seasonal flu NCT01306773 nonrandomized, parallel 

assignment

80 n/a

NCT01052480 phase II 98 Statistically nonsignificant trends towards 

normalized respiratory functions, day in 

hospital, days on mechanical ventilation, 

and mortality with CP
NCT02572817 phase III 140 83% under oxygen, underpowered to 

detect benefits, terminated for futility
H1N1pdm09 PMID  21248066 non-randomized, 

matched corhort study

93 Treatment of severe infection reduced 

respiratory tract viral load, serum 

cytokine response, and mortality (20 vs. 

54.8%).
hyperimmune 

immunoglobulins (0.25 g/kg) 

(HIG)

H1N1pdm09 (CSL 

Biotherapies)

NCT01617317 double-blind, IVIG-

controlled phase III

35 mortality benefit if < 5 days (0/12 vs. 

4/10)
2013-2019 seasonal flu 

(Emergent Biosolutions)

NCT02008578 double-blind phase II 31 safe
NCT02287467 double-blind, placebo-

controlled phase III FLU-

IVIG

347 no benefit compared to placebo

NCT03315104 double-blind, placebo-

controlled phase II

65 n/a

Polyclonal antibody preparations in clinical trials for the treatment of influenza.

WHO has secured access to 11% of pandemic influenza vaccine production for allocation and distribution to 
“developing countries” via SMTA2s, but what about therapeutics ? With such a low vaccine coverage, therapeutics 
will invariably be required there. Convalescent plasma will likely represent the only antiviral therapy affordable in 
low-and-middle income countries along a future pandemic.
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