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Gebruik van convalescent plasma: 
effectief voor nu en voor

toekomstige pandemieen?
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• Overzicht wetenschappelijk bewijs van de werking en veiligheid van 
convalescentenplasma en hyperimmune Immunoglobulines

• Focus op specifieke patiënten subgroepen 

• Wat zit er nog in de pijplijn ?

• Conclusies (effectief voor toekomstige pandemieen?)

Inhoud



De COVID-19 pandemie
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• SARS-CoV1 (2003)
• Influenza A H1N1 (2009)
•MERS (2012)
•COVID-19  (CCP) (2020)

Convalescent plasma



Types of antibody therapy



Guidance documents from:

• WHO 

• FDA 

• ISBT 

• AABB 

• ………..

Together with loads of papers (published or unpublished)

What is the evidence telling us?









Vox Sanguinis:



Efficacy of CCP

Mean of 10 days of COVID-19 symptoms (IQR 6 – 15) 
& 2 days in hospital (IQR 1 – 3 days)

The CONCOVID study

±20% patients have detectable ab after 7 days
and 75-80%  after 10 days



No difference in viral clearance 

The CONCOVID study



Effective when high titred and early

• FDA Letter Of Authorization (Feb 2021)



Cochrane living systematic reviews

• Convalescent plasma or hyperimmune immunoglobulin for people with COVID-19: a rapid review. 
Valk SJ, Piechotta V, Chai KL, Doree C, Monsef I, Wood EM, Lamikanra A, Kimber C, McQuilten Z, So-
Osman C, Estcourt LJ, Skoetz N. Cochrane Database Syst Rev. 2020 May 14;5(5):CD013600. doi: 
10.1002/14651858.

• Convalescent plasma or hyperimmune immunoglobulin for people with COVID-19: a living 
systematic review. Piechotta V, Chai KL, Valk SJ, Doree C, Monsef I, Wood EM, Lamikanra A, Kimber C, 
McQuilten Z, So-Osman C, Estcourt LJ, Skoetz N. Cochrane Database Syst Rev. 2020 Jul 
10;7(7):CD013600. doi: 10.1002/14651858.

• Convalescent plasma and hyperimmune immunoglobulin to prevent infection with SARS-CoV-2. 
Sarah J Valk, Vanessa Piechotta, Catherine Kimber, Khai Li Chai, Nicole Skoetz et al. Cochrane database 
of Syst Rev. 2021 Jan. CD013802 doi: 10.1002/14651858.

• Convalescent plasma or hyperimmune immunoglobulin for people with COVID-19: a living 
systematic review. Piechotta V, Iannizzi C, Chai KL, Valk SJ, Kimber C, Dorando E, Monsef I, Wood EM, 
Lamikanra AA, Roberts DJ, McQuilten Z, So-Osman C, Estcourt LJ, Skoetz N.Piechotta V, et al. Cochrane
Database Syst Rev. 2021 May 20;5(5):CD013600. doi: 10.1002/14651858.CD013600.pub4 (updated)
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FDA update dec 2021



Geen uniformiteit in titers…..





New data since the last Cochrane update May 2021
(17 March 2021 - 03 March 2022)

1) Outpatients, 3 RCTs with 1,963 participants:
• 1 new RCT (CCP vs. Placebo/standard of care alone)
• 2 new RCTs (CCP vs. Standard plasma)

2) Inpatients, 23 RCTs with 18,442 participants:
• 5 new full journal publication→ former preprints
• 14 new RCTs (CCP vs. Placebo/standard of care alone)
• 3 new RCTs (CCP vs. Standard plasma)
• 1 new RCT (CCP vs. Human immunoglobulin) 

3) Important subgroup results for inpatients:
• 6 RCTs with 12,592 participants for SARS-CoV-2 antibody serostatus at baseline (antibody-negative vs. 

antibody positive)
• 2 RCTs with 2,124 participants for Immune status (immunodeficiency vs. no immunodeficiency) 

4) New review on post-exposure prophylaxis: 1 RCT with 168 participants (CCP vs. standard 
plasma) 



a) Outpatient, CP vs. placebo/SOC; mortality at day 28
Outpatient, CP vs. 

SoC/placebo

Outcom
e

Mortality by day 28

GRADE ⨁⨁◯◯
Low1, 2

Notes 1 downgraded two 
levels for very serious 
imprecision, low 
number of 
participants/events and 
wide confidence 
interval

Outpatient, CP vs. 
standard plasma

Outcom
e

Mortality by day 28

GRADE ⨁◯◯◯
Very low1, 2

Notes 1 downgraded two 
levels for very serious 
imprecision, low 
number of 
participants/events and 
wide confidence 
interval
2 downgraded one level 
for serious 
inconsistency, effects in 
opposite directions

b) Outpatient, CP vs. standard plasma; mortality at day 28



a) Outpatient, CP vs. placebo/SOC, admission to hospital/death within 28 days

Outpatient, CP vs. 
SoC/placebo

Outcom
e

Hospitalisation/ 
Mortality by day 28

GRADE ⨁⨁◯◯
Low1, 2

Notes 1 downgraded two 
levels for very serious 
imprecision, low 
number of 
participants/events and 
wide confidence 
interval

Outpatient, CP vs. 
Standard plasma

Outcom
e

Hospitalisation/ 
Mortality by day 28

GRADE ⨁⨁⨁◯
Moderate1

Notes 1 downgraded one level 
for serious imprecision, 
low number of events

b) Outpatient, CP vs. standard plasma, admission to hospital/death within 28 days



CoV-Early study

www.CoV-Early.nl          www.coronaplasmastudie.nl 23

Early Convalescent Plasma Therapy for high-risk patients with 

COVID-19 in primary care 



www.CoV-Early.nl          www.coronaplasmastudie.nl 24

Age 70 or older     OR         Age 50-69 + one of the following risk factors

 Obesity with BMI 35 or higher
 Born as a male person
 Cardiac or pulmonary disease (e.g. atrial fibrillation, CAD, heart failure, COPD, asthma)
 History of neurological disease (e.g. stroke or any other chronic debilitating neurological disease)
 Diabetes for which medical therapy is needed
 Chronic kidney disease with GFR <60 ml/min
 Reumatic disease (e.g. reumatoid arthritis, Systemic lupus erythematosus, psoriatric artritis) 
 Immunodeficiency (e.g. organ or allogeneic transplantation, systemic immunosuppressive drugs) 
 Cancer not in complete remission for >1 year (excluding baso -or spinocellular skin cancers) 
 Untreated HIV and CD4 T-cells <200/microliter
 Chronic liver disease (liver cirrhosis child pugh A/B/C or other disease leading to liver dysfunction)
 (CRP > 30 or SARS-CoV-2 RT-PCR Ct value <25)

Age 18-50

• Severely immunocompromised (inherited deficiency OR HD oral corticosteroids, transplantation)



Pere Millat-Martinez, Arvind Gharbharan, …., Francis Swaneveld, Ellen van der Schoot, ……Jaap 
Jan Zwaginga, Bart Rijnders, for the ConV-ert, CoV-Early and COMPILEhome study groups

medRxiv 2021.11.30.21266810; doi: https://doi.org/10.1101/2021.11.30.21266810



SCIENCE SPOTLIGHT™

Disclosure:

Arvind Gharbharan, MD, MSc, Carlijn C.E. Jordans, MD, MSc, Adam A. 
Anas, MD, PhD, Susanne Bogers, MsC, Corine H. Geurts van Kessel, 

MD, PhD, Casper Rokx, MD, PhD, Bart J.A. Rijnders, MD, PhD

Erasmus University Medical Centre
Department of Internal Medicine, Section of Infectious Diseases
Rotterdam, the Netherlands

Convalescent plasma in B-cel depleted 
patients and active COVID-19

Nothing to disclose



Patients and results:

• 23 patients: median 50 years and 26 days of illness

Lymphoma (10), auto-immune (8), CLL (2), B-ALL (1), MS (1) 

Rituximab (19), Blinatumomab (1), Obinutuzumab (1), XLA (1), Ocrelizumab (1) 

outpatients (6), hospitalized (11), on ICU (6)

• Outcome:

In 20/23 patients quick recovery (1-2 days)

PCR           negative in all 20 cases



Other “evidence” immunocompromised pts



Cochrane review subgroups – in hospital

• Antibodies detected at baseline (positive vs. negative) 

• All-cause mortality at up to day 28

• Need for invasive mechanical ventilation or death at up to day 28



Inpatient, antibodies Y/N, mortality at day 28



Inpatient, antibodies Y/N need for IMV or death by day 28



Safety of CCP

32

The incidence of all serious adverse events was low; these included transfusion reactions
(n=89; <1%), thromboembolic or thrombotic events (n=87; <1%), and cardiac events (n=680, 
~3%). Notably, the vast majority of the thromboembolic or thrombotic events (n=55) and
cardiac events (n=562) were judged to be unrelated to the plasma transfusion per se









Studies that used high titre plasma



Mixed titre studies



Resultaten veiligheid en rol antilichaamprofiel



4 ab profielen getest in multivariabel model

• Anti--RBD eigenschap

• Neutralisatie eigenschap 26% reductie primaire uitkomst 

(OR 0,74; 95% CI 0,57-0,95)

• Anti-S IgG 53% toename primaire uitkomst 
(OR 1,53; 95% CI 1,14-2,05)

• ADCC eigenschap 34% reductie primaire uitkomst 

(OR 0,66; 95% CI 0,50-0,87)



Safety…….

• Low titre products harmful?

• Anti-S IgG harmful (unfavorable antibody profile)?

• Ab profiel zou van invloed kunnen zijn op effectiviteit convalescent 
plasma (kwalitatief), naast titer (kwantitatief)



• CCP does not reduce risk for intubation of death by 30 d in 
hospitalized pts with COVID-19

• Transfusion of CCP with unfavorable ab profiles could be associated 
with worse clinical outcome compared to standard care

• Low titre convalescent plasma products may be harmful

• Controle-groepen zijn van groot belang voor interpretatie van 
uitkomsten

Conclusies CONCOR-1 studie



• We are uncertain whether convalescent plasma increases or 
reduces the risk of:

• grade 3 and 4 adverse events (RR 0.90, 95% CI 0.58 to 1.41; 4 RCTs, 
905 participants; low‐certainty evidence)

• serious adverse events (RR 1.24, 95% CI 0.81 to 1.90; 2 RCTs, 414 
participants; low‐certainty evidence).



• CCP not effective in hospitalized patients/late in disease (>7 days
after onset)

• CCP may be effective early (< 7 days) in disease

• CCP may be effective in immunocompromised patients without abs

• CCP product is more effective when high titred

• CCP seems to be safe, but beware low titres plasma or unfavorable
antibody profile!

Voorlopige conclusies CCP



NEJM May 5, 2022



Hyperimmune Immunoglobulin (H-Ig) use
for COVID-19 patients



• Sammy Huygens, Quincy Hofsink, Inger S Nijhof, Abraham Goorhuis, Arnon P Kater, Peter AW te 
Boekhorst, Francis Swaneveld, Věra MJ Novotný, Susanne Bogers, Matthijs 
RA Welkers, Grigorios Papageorgiou, Bart J Rijnders, Jarom Heijmans

• medRxiv 2022.04.04.22273314; doi: https://doi.org/10.1101/2022.04.04.22273314



Cochrane hIG living systematic review May 2022

• Key messages

• Hyperimmune immunoglobulin is evaluated for treatment of coronavirus disease 2019 
(COVID-19).

• We identified five published studies for people with moderate-to-severe disease
(n=957)

• We do not have enough evidence to know whether hyperimmune immunoglobulin
affects death from any cause or cause serious harms.

• Hyperimmune immunoglobulin may have little to no impact on clinical worsening up to
day 28.

• There are no data for people with COVID-19 with no symptoms (asymptomatic) or 
people with mild COVID-19.

• We found ten ongoing studies. We will update this review when their results become
available.



• Treatment with REGEN-COV in Dutch guidelines for:

• Hospitalized immunocompromised pts with neg ab screen, oxygen dependent

• Based on thin evidence, namely RECOVERY/REMAPCAP lit

• Not for Omicron variant!

• Sotrovimab for Delta, but also not for Omicron variant:

High incidence of sotrovimab resistance and viral persistence after treatment of 
immunocompromised patients infected with the SARS-CoV-2 Omicron variant

Sammy Huygens, Bas Oude Munnink, Arvind Gharbharan, Marion Koopmans, Bart Rijnders

medRxiv 2022.04.06.22273503; doi: https://doi.org/10.1101/2022.04.06.22273503

Monoclonal antibodies for COVID-19

https://www.medrxiv.org/content/10.1101/2022.04.06.22273503v1


Recent: PROVENT study

• For pts who have moderate-to-severe immune compromise due to a medical condition or receipt of 

immunosuppressive medications or treatments that make it likely that they will not mount an 

adequate immune response to COVID-19 vaccination; or

• For pts for whom vaccination is not recommended due to a history of severe adverse reaction to a 

COVID‐19 vaccine or COVID‐19 vaccine component.



• Mogelijk wel!

• VROEG beschikbaar

• Relatief snel en gemakkelijk verkrijgbaar

• Wanneer geen vaccinaties beschikbaar

• Wanneer geen antistoffen aanwezig

• polyclonaal

Is er plaats voor convalescent plasma in
toekomstige pandemieen?



Acknowledgements
Vanessa Piechotta
Claire Iannizzi
Khai Li Chai
Sarah J Valk
Catherine Kimber
Elena Dorando
Ina Monsef
Erica M Wood
Abigail A Lamikanra
David J Roberts
Zoe McQuilten
Nicole Skoetz

Lise Estcourt

Jaap Jan Zwaginga




