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Vaccination

against

coronavirus



Antibodies (produced by B cells) bind to antigens on microbes.

They block microbes and/or mediate their destruction by other immune cells



CD8+ T Zellen (Killer Zellen) → Zerstören von infizierten Zellen 

Cytotoxizität (Killing)

T Zelle

sterbende Zelle



Hope, J.L., and L.M. Bradley. 2021. Lessons in antiviral immunity. Science (New York, NY). 371:464–465. doi:10.1126/science.abc8511.
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Population immunity induced by infection and vaccination
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with vaccination



Vaccines have 

enormous merits in 

avoiding wide-spread 

dangerous diseases 



https://www.swissmedic.ch/swissmedic/de/home/news/coronavirus-covid-19.html

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html

COVID-19 information of Swissmedic:



Vaccination: active immune therapy against COVID-19

Protein Vaccine

HBV, Influenza

Tetanus

Novavax

Vector

Ebola

Oxford/AstraZeneca

Johnson & Johnson

Harvard/Janssen

mRNA Vaccine

SARS-CoV-2

Moderna

BioNTech/Pfizer

kindly provided by Dr. Christoph Berger, University of Basel 



COVID-19 vaccines in Switzerland

Type: mRNA vaccine

19.12.2020: Swissmedic approval of Comirnaty® (BioNTech/Pfizer)

12.01.2021: Swissmedic approval of Spikevax® (Moderna)

Vaccination by two intramuscular injections, with ca 4 week interval

Aim: Rapid protection from the pandemic virus

Long-term protection is secondary, it may require

additional ‘booster’ injections

Protection: 95% (as of day 7-14 after second injection) 

Duration of protection: 

At least 9 months (Phase 1/2), at least 6 months (Phase 3)

No formal information on long-term protection

This and more slides were kindly provided by Dr. Urs Karrer, Kantonsspital Winterthur



Data from 39 US nationally representative, randomized polls (8.2020-2.2021)

Convincing people to get vaccinated: clinical physicians, rather than 
pharmaceutical companies, political leaders, or even medical scientists, 
should be at the fore of education and outreach strategies.

N Engl J Med 2021 384:1483
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Antibody binding and virus neutralization

Antibody binding and
virus neutralization:

A

Antibody specific for SRBD Sother N
can bind the virus + + -
can neutralize the virus + +/- -



Lost immunity: 2 possible principle reasons

1. After infection, one may loose the antibodies relatively quickly (within 

about one year), such that re-infection becomes possible.

This is likely the case for SARS-CoV-2.

It applies to all known coronaviruses.

2. The virus mutates so strongly that the immune memory becomes useless

(“immune escape”).

Complete immune escape is unlikely for coronaviruses,

but some mutations can nevertheless lead to partial immune escape.



https://cov-lineages.org/index.html#global_reports

alpha beta

gamma delta

Variants of SARS-CoV-2



Mutations in the receptor binding domain (RBD)
of SARS-CoV-2 variants

beta delta



Additional vaccination neededCurrent vaccination ok

Decreasing neutralizing antibodies – decreasing protection



For your attention

Thank you!

To all the countless 

dedicated people who 

help reducing the 

pandemic damage


