The Journal of Clinical Investigation

LETTER TO THE EDITOR

Association of rare predicted loss-of-function variants
of influenza-related type | IFN genes with critical

COVID-19 pneumonia

To the Editor: Povysil et al. report that “rare loss-of-function
variants in type I IFN immunity genes are not associated with
severe COVID-19” (1). We disagree with the authors’ interpreta-
tion of our data (2) and their own for 6 reasons: (i) Only predicted
loss-of-function LOF (pLOF) variants are relevant for comparison
between the 2 studies, because, unlike our group, Povysil et al. did
not test variants experimentally. The relevant proportion in our
data is therefore not 23/659, or 3.5%, but 9/659, or 1.36%; where-
as theirs is 1/713, or 0.14%. (ii) Our definitions of “severe/critical”
disease are different: we defined critical disease as having sever-
ity grades 6-10 according to the WHO scale (3), whereas Povysil
et al. restricted their recruitment to grades 7-10 (i.e., excluding
patients on high-flow oxygen, who were considered in our study).
Their cohort of “mild” cases may therefore have included severe
COVID-19 cases (grade 6), such as perhaps the TLR3 pLOF carrier
designated as having mild disease. (iii) The controls in the work
by Povysil et al. comprised individuals from the general popula-
tion, without depletion of COVID-19 genetic risk factors, whereas
we included paucisymptomatic and asymptomatic infected sub-
jects (grades 1-3) as controls. Consequently, the power computa-
tion shown in their Figure 1 is based on an incorrect hypothesis
about the odds ratio, which would be expected to be lower when
using general population controls (as they did) than when using
paucisymptomatic and asymptomatic infected individuals (as we
did). (iv) The ethnic origin of the patients differs between the 2
studies: 58% of our 659 patients (and 8 of our 9 pLOF carriers)
were European, versus only 10% of their 713 patients with severe
disease (and the pLOF carrier was East Asian). (v) Age is a key fac-
tor neglected in their comparison: our sample was much young-
er (mean age, 51.8 years) than theirs (mean, 65.9 years), and 7 of
our 9 pLOF carriers were younger than 60 years. We performed a
comparison stratified by age (<60 versus =60 years), and no sig-
nificant difference in pLOF proportion was found between the 2
studies, even ignoring the only patient carrying a pLOF they iden-
tified (of unknown age): 7/458 in our sample versus 0/192 in their
sample (P = 0.11, Fisher’s exact test) for patients younger than 60
years, and 2/201 versus 0/521 (P = 0.07) for patients at least 60
years old. (vi) Finally, and crucially, the authors did not exclude
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patients with autoantibodies against type I IFN, which account for
at least 10% of critical cases; these autoantibodies are much more
frequent in patients older than 60 years, particularly men (4).

Qian Zhang," Aurélie Cobat,"?3 Paul Bastard,?

Luigi D. Notarangelo,** Helen C. Su,** Laurent Abel,"3
Jean-Laurent Casanova,"?*¢7 and on behalf of COVID Human
Genetic Effort (CHGE)?®

'St. Giles Laboratory of Human Genetics of Infectious Diseases, Rockefeller Branch, The Rockefeller
University, New York, New York, USA. 2Laboratory of Human Genetics of Infectious Diseases,

Necker Branch, INSERM U1163, Necker Hospital for Sick Children, Paris, France. University of Paris,
Imagine Institute, Paris, France. ‘Laboratory of Clinical Inmunology and Microbiology, Division

of Intramural Research, National Institute of Allergy and Infectious Diseases (NIAID) and *NIAID
Clinical Genomics Program, NIH, Bethesda, Maryland, USA. *Howard Hughes Medical Institute, New
York, New York, USA. "Necker Hospital for Sick Children, Assistance Publique-Hapitaux de Paris
(AP-HP), Paris, France. *CHGE is detailed in the supplemental material.

1. Povysil G, et al. Rare loss-of-function variants in type I IFN immunity genes
are not associated with severe COVID-19. ] Clin Invest. 2021;131(14):e147834.

2. Zhang Q, et al. Inborn errors of type I IFN immunity in patients with
life-threatening COVID-19. Science. 2020;370(6515):eabd4570.

3. WHO Working Group on the Clinical Characterisation and Management of
COVID-19 infection. A minimal common outcome measure set for COVID-
19 clinical research. Lancet Infect Dis. 2020;20(8):e192-¢197.

4. Bastard P, et al. Autoantibodies against type I IFNs in patients with life-threat-
ening COVID-19. Science. 2020;370(6515):eabd 4585.

Address correspondence to: Jean-Laurent Casanova, The Rocke-
feller University, 1230 York Avenue, New York, New York 10065,
USA. Phone: 212.327.7331; Email: casanova@rockefeller.edu.

Conflict of interest: The authors have declared that no conflict of
interest exists.

Reference information: J Clin Invest. 2021;131(15):e152474.
https://doi.org/10.1172 /JCI152474.

See related response: https://doi.org/10.1172/)CI152475.



https://www.jci.org
https://doi.org/10.1172/JCI152474
https://doi.org/10.1172/JCI147834
https://doi.org/10.1172/JCI147834
https://doi.org/10.1126/science.abd4570
https://doi.org/10.1126/science.abd4570
https://doi.org/10.1016/S1473-3099(20)30483-7
https://doi.org/10.1016/S1473-3099(20)30483-7
https://doi.org/10.1016/S1473-3099(20)30483-7
https://doi.org/10.1126/science.abd4585
https://doi.org/10.1126/science.abd4585
mailto://casanova@rockefeller.edu
https://doi.org/10.1172/JCI152474
https://doi.org/10.1172/JCI152475

