N

N

No increased prevalence of autoantibodies neutralizing
type I IFNs in idiopathic pulmonary fibrosis patients
Quentin Philippot, Paul Bastard, Anne Puel, Jean-Laurent Casanova, Aurélie

Cobat, Cédric Laouénan, Coralie Tardivon, Bruno Crestani, Raphael Borie

» To cite this version:

Quentin Philippot, Paul Bastard, Anne Puel, Jean-Laurent Casanova, Aurélie Cobat, et al.. No in-
creased prevalence of autoantibodies neutralizing type I IFNs in idiopathic pulmonary fibrosis patients.
Respiratory Research, 2023, 24 (1), pp.87. 10.1186/s12931-023-02396-4 . hal-04086799

HAL Id: hal-04086799
https://u-paris.hal.science/hal-04086799

Submitted on 2 May 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://u-paris.hal.science/hal-04086799
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Philippot et al. Respiratory Research (2023) 24:87

Respiratory Research
https://doi.org/10.1186/512931-023-02396-4

: O ®
No increased prevalence of autoantibodies i

neutralizing type | IFNs in idiopathic pulmonary
fibrosis patients

Quentin Philippot'?, Paul Bastard'?** Anne Puel'?? Jean-Laurent Casanova'?***%, Aurélie Cobat'??,
Cédric Laouénan’®, Coralie Tardivon®, Bruno Crestani®!® and Raphael Borie®'”"

Abstract

SARS-CoV2 infection has a poor prognosis in patients affected of idiopathic pulmonary fibrosis (IPF). Autoantibodies
(auto-Abs) neutralizing type I interferons (IFNs) are found in the blood of at least 15% of patients with life-threatening
COVID-19 pneumonia. Because of the elevated prevalence of some auto-Abs in IPF patients, we hypothesize that the
prevalence of auto-Abs neutralizing type | IFNs might be increased in the IPF population and then explained specific
poor outcome after COVID-19. We screened the plasma of 247 consecutive IPF patients for the presence of auto-Abs
neutralizing type I IFNs. Three patients displayed auto-Abs neutralizing type I IFNs. Among them, the only patient with
documented SARS-CoV-2 infection experienced life threatening COVID-19 pneumonia. The prevalence of auto-Abs
neutralizing type | IFNs in this cohort of IPF patients was not significantly different from the one of the general popu-
lation. Overall, this study did not suggest any association between auto-Abs neutralizing type | IFNs and IPF.
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To the editor,

Respiratory virus infections in patients affected of idi-
opathic pulmonary fibrosis (IPF) may trigger acute exac-
erbation [1-4]. Among them, SARS-CoV2 infection has
a poor prognosis, with reported mortality rate of up to
57% [2, 3, 5]. Autoantibodies (auto-Abs) neutralizing
type I interferons (IFN) have been found in at least 15%
of patients with life threatening COVID-19 pneumonias
[6]. These auto-Abs are associated with life-threatening
COVID-19 pneumonia, with odd-ratios (OR) increasing
with the number and concentration of type I IFNs neu-
tralized (with ORs ranging from 3 to 67) [6, 7]. Though
the diagnosis of IPF requires the exclusion of a connec-
tive tissue disease, auto-Abs, such as antineutrophil cyto-
plasmic or antiperiplakin auto-Abs may be present in
up to 40% of IPF patients [8]. We hypothesize that the
prevalence of auto-Abs neutralizing type I IFNs might be
increased in the IPF populations and then explained spe-
cific poor outcome after COVID-19. We therefore aimed
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to (1) assess the prevalence of auto-Abs neutralizing type
I IENs in IPF patients compared to the general popula-
tion and (2) analyze the medical history of IPF patients
with auto-Abs neutralizing type I IFNs.

247 1PF patients were prospectively and consecutively
recruited in our center between November 2010 and
June 2019. At IPF diagnosis, given in agreement with the
ATS/ERS/JRS/ALAT guidelines [9], a plasma sample was
obtained for each patient. Auto-Abs against IFN-a2 and
o were assessed by Gyros. The neutralizing activity of
auto-Abs against IFN-a, o and B was studied by a lucif-
erase assay as previously reported [6]. The prevalence of
auto-Abs neutralizing IFN-a2, o and P in IPF patients
was then compared to their prevalence in 36,775 indi-
viduals from the general population reported by Bastard
et al. by means of Firth’s bias-corrected logistic regres-
sion as implemented in the “logistf” R package (https://
rdrr.io/cran/logistf/) and adjusting for age and sex [6,
10]. This study was approved by the “Comité de Protec-
tion des Personnes Ile de France 1”7 (n° 0911932) and
was conducted in accordance with the Helsinki Declara-
tion. Written informed consent was obtained for all the
participants.

At inclusion, the mean age was 71+9 years, with a
majority of men (79%), the mean forced vital capacity
(FVC) was 80£23% and diffusing capacity for carbon
monoxide (DLCO) was 47 £ 17% of predicted value. Dur-
ing follow-up, 141 (57%) patients received antifibrotic
drugs: pirfenidone in 62 patients (25%), nintedanib in 47
patients (19%), and both drugs in 32 patients (13%). The
mean survival was 63 months. In univariate analysis (Cox
model), increased age (Hazard ratio (HR)=1.03 [95%
confidence interval (CI): 1.01-10.05], p=0.002), male sex
(HR=1.54 [1.01-2.36], p=0.04), lower FVC (HR=0.98
[0.97-0.99], p<0.001) and DLCO (HR=0.95 [0.94-0.97],
p<0.001) at inclusion were significantly associated with
a reduced survival. Only three patients had auto-Abs
neutralizing type I IFNs and the global prevalence of
auto-Abs neutralizing type I IFNs in IPF patients did not
significantly differ from their prevalence in the general
population adjusted for the age and the sex (Table 1).

The first patient was a 62-year-old male at IPF diagnosis
of mild severity. He was treated successively with pirfeni-
done and nintedanib. He was still alive 5 years after inclu-
sion and did not present symptomatic COVID-19, acute
exacerbation or severe infection during his follow-up.
The second patient was a 63-year-old male at the diag-
nosis of severe IPF. He was treated with pirfenidone. He
died after 11 months of respiratory failure from end-stage
pulmonary fibrosis without any documented infection.
The third patient was a 76-year-old male at IPF diagnosis
of mild severity, in December 2014. He was treated with
nintedanib. He presented a severe COVID-19 infection
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Table 1 Comparison of the prevalence of auto-Abs to specific
sets of type | IFNs in IPF patients to that of 36,775 individuals
from the general population, adjusted on age and sex

Auto-Abs neutralizing type | IFN positive
(amount of type | IFNs neutralized, in plasma
diluted 1:10)

OR[95%CI] p

Auto-Abs neutralizing IFNa2 and w (10 ng/ml) 0.57[0.00-4.01] 0.66

[
Auto-Abs neutralizing IFNa2 or w (10 ng/ml) 0.50[0.06-181] 0.34
Auto-Abs neutralizing IFNa2 (10 ng/ml) 0.71[0.08-2. 61} 0.66
Auto-Abs neutralizing IFNw (10 ng/ml) 0.28[0.00-1.94] 0.26
Auto-Abs neutralizing IFN-3 (10 ng/ml) 2.32[0.25-9. 68] 038
Auto-Abs neutralizing IFNa2 and w (100 pg/ml) ~ 0.71 [O 08-2 63] 0.66
Auto-Abs neutralizing IFNa2 or w (100 pg/ml) 0.54[0.1 35] 0.21
Auto-Abs neutralizing IFNa2 (100 pg/ml) 0.55[0.1 35] 031
Auto-Abs neutralizing IFNw (100 pg/ml) 0.611[0.1 76] 040

Odds ratio (OR) and p values were estimated by means of Firth’s bias-corrected
logistic regression

in December 2020 (50% of compromised lung), received
high flow nasal cannula therapy and dexamethasone for
10 days allowing him to be released from the intensive
care and then from the hospital. However, he presented
a Mycobacterium bovis pulmonary infection and a signifi-
cant radiological progression of the lung fibrosis, a wors-
ening of the dyspnea and the pulmonary function test.
He died in March 2022 of end-stage lung fibrosis.

This study does not suggest any increased prevalence
of auto-Abs neutralizing type I IFNs in IPF patients.
The presence of auto-Abs neutralizing type I IFNs, in
the three patients was not associated with any par-
ticular characteristics at diagnosis. Only one of these
three patients had a diagnosis of SARS-CoV-2 infection
almost 6 years after the initial IPF diagnosis. In line with
the increased risk of life threatening COVID-19 pneu-
monia in patient with Auto-Abs to type I IFNs, and in
patients with IPF [2, 3, 5], he developed a life threaten-
ing COVID-19 pneumonia and ultimately died 3 months
after the infection. The monocentric and retrospective
design of our study is a limitation. However, our cohort
is representative of a real-life cohort from a tertiary care
center without unexpected prevalence of young patients
referred for lung transplantation or familial pulmonary
fibrosis for instance. The low ethnic diversity in our
cohort, with few patients of Asiatic ancestry, is another
limitation of this study. As the prevalence of auto-Abs
increased with age, some patients from this cohort have
probably acquired auto-Abs neutralizing type I IFNs dur-
ing follow-up [6]. The assessment for auto-Abs neutral-
izing type I IFNs only at IPF diagnosis is consequently a
limit of this study and the effect of antifibrotic on auto-
Abs production cannot be evaluated. In conclusion, this
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study does not suggest any association between auto-Abs
neutralizing type I IFNs and IPFE.

Abbreviations

Auto-Abs  Autoantibodies

IFN Interferon

IPF Idiopathic pulmonary fibrosis

OR Odd Ratio

FVC Forced vital capacity

DLCO Diffusing capacity for carbon monoxide
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