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Expressão ACE2 nos diversos órgãos e sistemas

Vabret et al. Immunity, 2020



Imunidade Inata ao Corona Virus

Vabret et al. Immunity, 2020



Ativação linhagem mielocítica pelo SARS-Cov2

Vabret et al. Immunity, 2020



Casanova et al.  Cell,  2020



Inter-individual clinical variability

in the course of SARS-CoV-2 infection

Severe infections 

(<1%)

Symptomatic

infections (10%) Asymptomatic

infections (90%)

Three epidemiological risk factors:

1. Age. The older the worse.
2. Sex. Being a man is bad.
3. Co-morbidities ?

Yet there remains huge inter-individual clinical variability
in each demographic category.

Sick, centenarian men have handled the virus
asymptomatically while young healthy women died.

One key question: what is the cause of lethal COVID-19 ?



Susceptibilidade 
genética a 
doenças virais 
em humanos 

Casanova et al.  Cell,  2020
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Enrichment for pLOF variants in critical COVID-19

PCA-adjusted burden test pLOF variants MAF < 0.001: 
9/659 patients (5 loci), 1/534 controls (OR 8.3, p = 0.01)
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23 patients (3.5%) with epLOF mutations (8 genes)



Impaired intrinsic immunity to SARS-CoV-2

S-protein MFI 

(z-score)
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Auto-immune phenocopies of inborn errors of cytokines

Auto-Antibodies (Abs) to IFN-g (2003-) Mycobacterial disease
Inborn errors of IFN-g (IFNG, IFNGR1, IFNGR2) (1996-)

Auto-Abs to IL-17A and IL-17F (2010-) Mucocutaneous candidiasis
Inborn errors of IL-17 (IL17F, IL17RA, IL17RC) (2011-)

Auto-Abs to IL-6 (2008-) Staphylococcal disease
Inborn errors of IL-6 (IL6R) (2019-)

These adaptive auto-immune attacks on intrinsic, innate, and/or adaptive immunity
are themselves genetically driven (e.g. Auto-Abs to IL-17 in patients with AIRE deficiency)



Inborn errors of type I IFN (IFNAR1, IFNAR2) (2015-) Viral vaccine disease (MMR, YFV)
Herpes simplex virus encephalitis
Critical COVID-19

How about auto-Abs to type I IFNs ?

They are found:

In nearly all patients with APS-1 (AIRE) Clinically silent
In a minority of patients treated with IFN-a2b or IFN-b
In a small minority of women with SLE

In one patient with severe varicella (Ion Gresser, 1985) Unusual viral illnesses
In a few patients with various viral infections (RAG1, RAG2)

And we found three APS-1 patients … … with critical COVID-19 

Auto-Abs to type I IFNs in critical COVID-19 ?



 

  N total 

Anti-type I IFN auto-Abs 
positive p-value 

N % 

Life-threatening COVID-19 987 101 10.2   

Asymptomatic or mild 

infected 
663 0 0 p < 10-16 

Healthy controls 1224 4 0.3 p < 10-16 

Auto-Abs to type I IFNs in >10% of patients
with life-threatening COVID-19
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Neutralizing auto-Abs in vivo and in vitro
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Possíveis implicações terapêuticas 

• Corticóide - ok

• Antibióticos – ok

• Terapia com plasma convalescente ??

• Plasmaferese ?

• Reposição Interferon ? Alfa ?? Beta ? 

• Reposição imunoglobulinas ?

• Terapia anti-CD20 ?

E as vacinas .... Qual o futuro ? .....
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