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Cellular invasion by SARS-CoV-2



Local pathophysiology of COVID-19

Shi et al, Cell Death Differ 2020



Inflammatory dysregulation in COVID-19
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Figure 2. 

 

 

 

Volcano plot of circulating proteins (n = 235) showing significantly differentially expressed 

proteins between ICU (n = 19) and non ICU patients (n = 28). Benjamini-Hochberg method 

used to correct for multiple testing, and adjusted p values < 0·05 were considered 

significant. Age and sex are used as covariates. 

 

 

 

 

 

 

 

 



Relative homogeneity of inflammatory phenotype: clustering based on 

severity
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Figure 4. 

 

  



Trained immunity as prevention of infection

Netea et al, Cell 2020
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Coverage 
highest
in families 
with TB

Reduction was 
in infancy, but 
TB deaths 
occur later 

This made 
little sense

”One could evidently be tempted to find an explanation for this much lower mortality among 
vaccinated children in the idea that BCG provokes a non-specific immunity...”

Carl Naeslund 1932

Introducing BCG in Norrbotten, Sweden, 1927-31: 
Mortality at 0-4 years - 20,000 children



Long-term epigenetic reprogramming in myeloid cells

 

Figure 2: IPLs are central to the establishment of trained immune responses in monocytes. (a) Innate immune cells                  

can develop enhanced resistance upon reinfection with the same or an unrelated pathogen. (b) Immune priming                

lncRNAs (IPLs) use preformed 3D chromatin topology to direct the WDR5/MLL1 complex across immune gene               

promoters to facilitate their H3K4me3 epigenetic priming.  (c) IPLs play a role in trained immune responses. 

 

Long- term epigenet ic reprogramming in myeloid cells



ACTIVATE study: BCG in elderly

Giamarellos et al, Cell 2020
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Trained immunity as a tool against a pandemic

O’Neill and Netea, Nature Rev Immunol 2020

Current randomized trials:

- 15 BCG vaccine trials

- 2 OPV trials

- 2 MMR trials
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