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ANTI-TYPE I IFN AUTO-ANTIBODIES AND SEVERE COVID-19
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INTER-INDIVIDUAL VARIABILITY IN THE COURSE OF INFECTIOUS DISEASES

Life-threateningAsymptomatic / mild

SARS-CoV-2

Casanova JL, Su HC, Cell 2020

ARDS (Chest X-ray) Severe Covid pneumonia (Chest CT) Critical pneumonia, ARDS (Chest CT)

Life-threatening COVID-19 pneumonia
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Western Pacific

Number of weekly deaths for COVID-19
(source: WHO)

Total deaths > 5.1 million

Williamson et al., Nature, 2020

COVID-19 death hazard ratios
(study on 17 million individuals) 

WHY DO PEOPLE DIE OF COVID-19?
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>40 sequencing hubs worldwide >400 participating centers worldwide

Jean-Laurent Casanova and Helen Su

COULD INBORN ERRORS OF IMMUNITY OR THEIR AUTOIMMUNE PHENOCOPY
UNDERLIE LIFE-THREATENING COVID-19?

November 1st, 2021:
>13,000 subjects recruited
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INBORN ERRORS OF TYPE I IFNS

17 TYPE I IFNS (13 IFN-α, IFN-β, IFN-ε, IFN-κ, IFN-ω), ALL BINDING TO THE IFNAR1/IFNAR2

Lazear & al., Immunity, 2019

INBORN ERRORS OF TYPE I IFN RESPONSE PATHWAY: SEVERE VIRAL
ILLNESSES, INCLUDING LIVE ATTENUATED VIRAL VACCINE DISEASES
(E.G. MMR, YFV)

AR IFNAR1 DEFICIENCY: SEVERE REACTION TO MMR, YFV VACCINES, HSE,       
LIFE-THREATENING COVID-19 

AR IFNAR2 DEFICIENCY: SEVERE REACTION TO MMR, AND YFV VACCINES

AR TYK2 DEFICIENCY: VARIOUS “MILD” VIRAL DISEASES, HSV

AR PARTIAL JAK1 DEFICIENCY: MILD VIRAL INFECTIONS

AR STAT1 DEFICIENCY: VARIOUS VIRAL LIFE-THREATENING DISEASES, 
HSV1/CMV/EBV/IAV/VZV

AR STAT2 DEFICIENCY: SEVERE REACTIONS TO MMR, SEVERE VIRAL DISEASE,
RECURRENT HSV/VZV/CMV/IAV INFECTIONS

AR IRF9 DEFICIENCY: SEVERE IAV PNEUMONIA, BILIARY PERFORATION AFTER MMR

Meyts I et al. Eur J Immunol 2021

COULD INBORN OF TYPE I IFN IMMUNITY UNDERLIE LIFE-THREATENING COVID-19?



20
21

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
21

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

659 patients with critical COVID-19 pneumonia  
versus 534 subjects with asymptomatic benign 
infection: 

3.5% carried rare variants of the TLR3- and 
IRF7-dependent IFN-I pathway

1202 male patients (0.5 to 99yrs, [52.9yrs]) with 
unexplained critical COVID-19 pneumonia

~ 1% of male patients had XR-TLR7 deficiency
and impaired TLR7-dependent IFN-I induction

COULD PHENOCOPIES OF TYPE I IFN IEI ALSO UNDERLIE LIFE-THREATENING COVID-19?

Zhang et al., Science, 2020; Asano et al., Sci Immunol, 2021

INBORN ERRORS OF TYPE I IFN IMMUNITY UNDERLIE
LIFE-THREATENING COVID-19 PNEUMONIA
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AUTO-ABS AGAINST TYPE I IFNS

IN SOME PATIENTS TREATED WITH IFN-a2b OR IFN-b (1981-)

IN A SMALL MINORITY OF WOMEN WITH SLE (1982-)

IN NEARLY ALL PATIENTS WITH THYMOMA (2003-) CLINICALLY SILENT

IN NEARLY ALL PATIENTS WITH APS-1 (AIRE) (2006-)

IN SEVERAL PATIENTS WITH IPEX (FOXP3) (2018-)

IN ONE PATIENT WITH SEVERE VARICELLA (ION GRESSER) (1984) SEVERE VZV INFECTION

IN A FEW PATIENTS WITH COMBINED ID (RAG1, RAG2) (2015) UNUSUAL VIRAL ILLNESSES

COULD AUTO-ABS TO TYPE I IFNS UNDERLIE LIFE-THREATENING COVID-19?
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HIGH TITERS OF ANTI-TYPE I IFN NEUTRALIZING AUTO-ABS
IN >10% OF PATIENTS WITH SEVERE COVID-19

95 of 101 patients with Auto-antibodies (94%) were men

51 of 101 (50%) were > 65 years of age

In informative cases: preceded infection

BASTARD P ET AL. SCIENCE 2020
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Circulating IFN-a
during acute disease  

THE ANTI-IFN-I AUTO-ABS BLOCK THE PROTECTIVE EFFECT
OF IFN-a AGAINST SARS-COV2

SARS-CoV-2 replication in presence of IFN-a

ANTI-IFN-I AUTO-ABS CAN BLOCK TYPE I IFN FUNCTION, IN VIVO AND IN VITRO
INCLUDING IN THE UPPER RESPIRATORY TRACT

BASTARD P ET AL. SCIENCE 2020 (LOPEZ J ET AL. J EXP MED 2021)
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ANTI-TYPE I IFN AUTO-ABS NEUTRALIZING 100 PG/ML OF IFN-α AND/OR IFN-ω
IN ALMOST 20% OF SEVERE/CRITICAL COVID-19 PATIENTS

13.5% 6.7% 1%

BASTARD P ET AL. SCI IMMUNOL 2021

1.3% 0% 0.2%

Hea
lth

y c
ontro

l

APS-1

IFNa2
 an

d IF
Nw 10

 ng/m
L

IFNa2
 10

 ng/m
L an

d IF
Nw 10

0p
g

IFNa2
 10

0 p
g/m

L only

IFNw only 
(10

 ng/m
L an

d 10
0 p

g/m
L)

IFNw only 
(10

 ng/m
L an

d 10
0 p

g/m
L)

mAb an
ti-I

FNa2

1

10

100

1000

Neutralizing

12 IFNas

IFN-a1/13

IFN-a2a

IFN-a4

IFN-a5

IFN-a6

IFN-a7

IFN-a8

IFN-a10

IFN-a14

IFN-a16

IFN-a17

IFN-a21

Hea
lth

y 
co

ntro
l

APS-
1 Life-threatening COVID-19 m
Ab

an
ti-

IFN
a2

Neutralizing
IFN-α2 10 ng/mL
IFN-α2 100 pg/mL
IFN-ω 10 ng/mL
IFN-ω 100 pg/mL

-
-
-
-

+
+
+
+

+
+
+
+

+
+
-
+

-
+
-
-

-
-
+
+

-
-
+
+

+
+
-
-

Neutralization against all IFN-αs
Each IFN-α : 1-5 ng/mL, 10% plasma

RL
U

 ra
ti

on
 (l

uc
ife

ra
se

/r
en

ill
a)

IFN-α1/13

IFN-α2a

IFN-α4

IFN-α5

IFN-α6

IFN-α7

IFN-α8

IFN-α10

IFN-α14

IFN-α16

IFN-α17

IFN-α21



20
21

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
21

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

0.1 1 10 100 1000 10000

anti-IFNb only (10ng/mL)
anti-IFNb (10ng/mL)

anti-IFNw only (100 pg/mL)
anti-IFNa2 only (100 pg/mL)

anti-IFNa2 and/or IFNw (100pg/mL)
anti-IFNa2 and IFNw (100pg/mL)

anti-IFNw only (10ng/mL)
anti-IFNa2 only (10ng/mL)

anti-IFNa2 and/or IFNw (10 ng/mL)
anti-IFNa2 and IFNw (10 ng/mL)

OR [95% CI] 

Data 1

Anti-IFN-β auto-Abs (10 ng/mL) 

Anti-IFN-α and anti-IFN-ω auto-Abs (10 ng/mL)

Anti-IFN-α and/or anti-IFN-ω auto-Abs (10 ng/mL)

Anti-IFN-α auto-Abs only (10 ng/mL)

Anti-IFN-ω auto-Abs only (10 ng/mL)

Anti-IFN-α and anti-IFN-ω auto-Abs (100 pg/mL)

Anti-IFN-α and/or anti-IFN-ω auto-Abs (100 pg/mL)

Anti-IFN-α auto-Abs only (100 pg/mL)

Anti-IFN-ω auto-Abs only (100 pg/mL)

Anti-IFN-β auto-Abs only (10 ng/mL) 

0.1 1 10 100 1,000 10,000
OR [95% CI] 

Proportion of 
critical patients 
with auto-Abs 

5.6% 

9.8% 

0.8% 

7.1% 

13.6% 

2.9% 

3.6% 

1.3% 

0.96% 

3.4% 

P-value

7.8 × 10−13

< 10−13

0.057

< 10−13

< 10−13

2.8 x 10−9

3.9 x 10−10

1.7 x 10−3

0.043

1.8.x 10−9

ANTI-TYPE I IFN AUTO-ABS: MAJOR RISK FACTORS OF CRITICAL COVID-19

ADAPTED FROM BASTARD P ET AL. SCI IMMUNOL 2021
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ANTI-TYPE I IFN AUTO-ABS ACCOUNT FOR 20% OF CRITICAL COVID-19 AFTER
80YO AND OF THE TOTAL FATAL CASES

BASTARD P ET AL. SCI IMMUNOL 2021

AUTO-ABS NEUTRALIZING IFN-α2 AND/OR IFN-ω INCREASE WITH AGE IN CRITICAL COVID-19 PATIENTS
HIGH PREVALENCE OF NEUTRALIZING AUTO-ABS AGAINST TYPE I IFNS IN THE ELDERLY WITH CRITICAL COVID-19

NEUTRALIZING AUTO-ABS AGAINST TYPE I IFNS IN ~ 20% OF ALL DECEASED INDIVIDUALS
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ANTI-TYPE I IFN AUTO-ABS SHARPLY INCREASE IN THE GENERAL POPULATION >70YO

BASTARD P ET AL. SCI IMMUNOL 2021

Number of individuals 

4000
3000

2000
10001000 10002000 20003000 30004000 4000

20-30

30-40

40-50

50-60

60-70

70-80

>80

Number of individuals

4AFig. 3A

Males

Females

4000
3000

2000
1000

20-30

30-40
40-50
50-60
60-70
70-80

>80

Ag
e 

(y
ea

rs
)

Men
Women

01000 10002000 20003000 30004000 4000

20-30

30-40

40-50

50-60

60-70

70-80

>80

Number of individuals

4AFig. 3A

Males

Females

> 34,000 individuals



20
21

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
21

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

v ~15% OF PATIENTS WITH LIFE-
THREATENING COVID-19 HAVE AUTO-
ABS TO TYPE I IFNS, 20% ELDERLY, 
20% OF DEATHS

v PREVALENCE INCREASES WITH AGE IN
THE GENERAL POPULATION, >4% AFTER
70 YO

v NEUTRALIZE TYPE I IFNS IN VIVO, IN
VITRO, AND BLOCK TYPE I IFN 
PROTECTIVE EFFECT AGAINST SARS-
COV-2

v ! CLINICAL IMPLICATIONS (SCREENING; 
IFN-b/PLASMA EXCHANGE, VACCINATION, 
OR MAB THERAPY)

v EXCLUSION FROM DONATING
CONVALESCENT PLASMA OR FOR ONGOING
CLINICAL TRIALS, OR AT LEAST THEY
SHOULD BE TESTED BEFORE PLASMA
DONATIONS ARE ACCEPTED

ANTI-TYPE I IFN AUTO-ABS

>15%

SCI IMMUNOL 2021

SCIENCE 2020

J EXP MED 2021J EXP MED 2021

CRUCIAL ROLE OF TYPE I IFNS IN PROTECTIVE IMMUNITY AGAINST SARS-COV-2



20
21

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ran

ça
ise

 de
 Tr

an
sfu

sio
n S

an
gu

ine
, T

ou
s d

roi
ts 

rés
erv

és
 - T

ou
te 

rep
rod

uc
tio

n m
êm

e p
art

iel
le 

es
t in

ter
dit

e.

20
21

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

20
19

 ©
 S

oc
iét

é F
ra

nç
ais

e d
e T

ra
ns

fus
ion

 S
an

gu
ine

. T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 e

1000’S COLLABORATORS WORLDWIDE

>400 PARTICIPATING CENTERS
JEAN-LAURENT CASANOVA AND HELEN SU

THE PATIENTS AND THEIR FAMILIES
LABORATORY OF HUMAN GENETICS OF INFECTIOUS DISEASES

PAUL BASTARD

ESPECIALLY ETABLISSEMENT FRANÇAIS DU SANG
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ANTI-CYTOKINE AUTO-ABS: AUTOIMMUNE PHENOCOPIES OF INBORN ERRORS OF IMMUNITY

MYCOBACTERIAL DISEASE
AUTO-ANTIBODIES (ABS) TO IFN-g (2003-)
INBORN ERRORS OF IFN-g (IFNG, IFNGR1, IFNGR2) (1996-)

MUCOCUTANEOUS CANDIDIASIS
AUTO-ABS TO IL-17A AND IL-17F (2010-)
INBORN ERRORS OF IL-17 (IL17F, IL17RA, IL17RC) (2011-)

STAPHYLOCOCCAL DISEASE
AUTO-ABS TO IL-6 (2008-)
INBORN ERRORS OF IL-6 (IL6R) (2019-)

ANTI-CYTOKINE AUTO-ABS BLOCK THE TARGET CYTOKINE BIOLOGICAL FUNCTION

Ø A UNIQUE INFECTIOUS PHENOTYPE, MIMICKING THAT OF PATIENTS WITH GERMLINE MUTATIONS
OF THE GENES ENCODING THE CORRESPONDING CYTOKINES/RECEPTORS/SIGNALING MOLECULES

Ku CL et al. Hum Genet 2020
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CASANOVA JL, SU HC, CELL 2020

ARDS (Chest X-ray) Severe Covid neumonia (Chest CT) Critical neumonia, ARDS (Chest CT)

Life-threatening COVID-19 pneumonia

>400 participating centers worldwide
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ARDS (Chest X-ray)

Life-threatening COVID-19 pneumonia

Severe Covid neumonia (Chest CT)
Critical neumonia – ARDS (Chest CT)

Prevalence is low, and most infected individuals are asymptomatic or mildly symptomatic

How do we explain such interindividual variability ?


