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SARS-CoV-2 Pandemic: as of April 16, 2021

1 Johns Hopkins University



Zoonotic Coronaviruses in Humans

• alpha
– NL63 (ACE as receptor)

– 229E

• beta
– OC43

– HKU1 

– SARS-CoV

– MERS-CoV

– SARS-CoV-2 (ACE as receptor)

SARS-CoV-2 Pandemic: Unexpected ?

2 |  Cui, Li, Shi. Origin and Evolution of Pathogenic Coronaviruses, Nature Reviews [2019] 17:181



Cross-Binding vs. Cross-Neutralizing Antibodies

• Binding Assays
– Validation against „gold standard“ NT*:

not widely available, initially

• Neutralization Assay
– Biocontainment needed

– Quantification:
relative to a standard preparation

SARS-CoV-2 and Seasonal Coronaviruses

3
|  * Weidner, Gänsdorfer, Unterweger, Weseslindtner, Drexler, Farcet, Witt, Schistal, Schlenke, Kreil, Jungbauer

Quantification of SARS-CoV-2 antibodies with eight commercially available immunoassays. J Clin Virol. 2020 Aug;129:104540



SARS-CoV-2 Neutralization

• 438 plasma donations

• Quantitation:
international units / ml
→ comparator for vaccinees

Post-COVID-19 Plasma

4 |  * Farcet MR, Karbiener M, Schwaiger J, Ilk R, and Kreil TR. J Inf Dis 2021 Mar 16
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COVID-19: Antibody-Based Therapies

• Convalescent Plasma (CP)

• Hyperimmune Globulin (H-IG)



• Hyperimmune Globulin (H-IG)

– Availability: later

– Safety: high safety margins

– Potency: consistent & stable

– IgG

COVID-19: Antibody-Based Therapies
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Same origin, but different

• Convalescent Plasma

– Availability: immediate

– Safety: tested for viruses

– Potency: variable

– IgM, IgG …
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COVID-19: Antibody-Based Therapies

|  Montelongo-Jauregui D, Vila T, Sultan AS, Jabra-Rizk MA (2020) Convalescent serum therapy for COVID-19: A 19th century remedy for a 21st century disease. 
PLoS Pathog 16(8): e1008735. https://doi.org/10.1371/journal.ppat.1008735











No SARS-CoV-2 Neutralization by Intravenous Immunoglobulins 
Produced from Plasma collected before the 2020 Pandemic *

• 229E Coronavirus
potent neutralization

• SARS-CoV-2
no neutralization

SARS-CoV-2 Antibodies in IVIG ?

12 |  * Schwaiger J, Karbiener M, Aberham C, Farcet MR, and Kreil TR. J Inf Dis 2020 Dec;222:1960

SARS-CoV-2 HCoV-229E



Rapidly Increasing SARS-CoV-2 Neutralization by Intravenous Immunoglobulins 
Produced from Plasma Collected During the 2020 Pandemic *

• 229E Coronavirus: stable

• SARS-CoV-2:
increasing

• Cumulative
post COVID-19

• Vaccination ?

SARS-CoV-2 Antibodies in IVIG ?

13 |  * Farcet MR, Karbiener M, Schwaiger J, Ilk R, and Kreil TR. J Inf Dis 2021 Mar 16

Extrapolation, based on cumulative COVID-19 incidence



• SARS-CoV-2 has been / is another pandemic virus challenge
From past experience with coronaviruses, we should have been prepared.

• Next challenge ?
A question of when, not if.

• Seroconversion of the world’s population is ongoing
Driven by post-COVID-19 initially, by vaccination now.

• Plasma increasingly contains SARS-CoV-2 antibodies, and so do IG products.

Conclusions
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THANK YOU ! 

Any Questions ?
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