
CD366/TIM-3 (Figures 1H–1J), suggesting that these cells could be in
an anergic/exhausted state, as described previously (8, 9). ETI
treatment resulted in a progressive loss of expression of these
molecules, with their frequency returning to a level similar to that of
the controls at M3 (Figures 1H–1J).

Our results show that cwCFs with mild lung disease have a
reduced number of circulating MAIT cells. TheMAIT cells were
less activated and showed an anergic/exhausted phenotype, reflecting
their reduced cytokine-producing capacity. ETI treatment restored
the number and functional properties of MAIT cells to levels similar
to those of controls.

ActivatedMAIT cells can provide protection against pulmonary
bacterial infections (4, 9). The observation that cwCFs with higher
numbers of MAIT cells had a significantly lower S. aureus load suggests
that these cells may contribute to infection control in these patients.
The mainmechanism by whichMAIT cells play their antiinfectious
role is cytokine production. MAIT cells respond rapidly to S. aureus
stimulation and can induce the apoptosis of S. aureus–infected cells
by producing GrzB (7). Therefore, the enhanced cytokine-producing
capacity of MAIT cells observed after ETI treatment may represent
a novel mechanism that could contribute to infection control. These
changes inMAIT cell number and activation state could be patient-
specific and should be further investigated.

Our study had several limitations. For ethical reasons, we were
unable to profile MAIT cells in the BAL fluid of cwCFs after ETI
treatment. The number of T cells in the sputum of cwCFs is very low,
limiting the analysis of MAIT cells. Consequently, we cannot assert
that the differences observed in blood reflect those in BAL fluid or
sputum.Moreover, given the small size of our cohort, the results need
to be confirmed in larger series.

Our results suggest that ETI treatment could be associated
with functional restoration of MAIT cells and could help boost their
antimicrobial role in cwCFs.�

Author disclosures are available with the text of this letter at
www.atsjournals.org.

Correspondence and requests for reprints should be addressed to Maria
Leite-de-Moraes, Ph.D., Universit�e Paris Cit�e, INSERM UMR-S1151, CNRS
UMR-S8253, Institut Necker Enfants Malades, 160 rue de Vaugirard,
F-75015 Paris, France. Email: maria.leite-de-moraes@inserm.fr.

References

1. Shteinberg M, Haq IJ, Polineni D, Davies JC. Cystic fibrosis. Lancet 2021;
397:2195–2211.

2. Ratner D, Mueller C. Immune responses in cystic fibrosis: are they
intrinsically defective? Am J Respir Cell Mol Biol 2012;46:715–722.

3. Regamey N, Tsartsali L, Hilliard TN, Fuchs O, Tan HL, Zhu J, et al.
Distinct patterns of inflammation in the airway lumen and bronchial
mucosa of children with cystic fibrosis. Thorax 2012;67:164–170.

4. Toubal A, Nel I, Lotersztajn S, Lehuen A. Mucosal-associated invariant T
cells and disease. Nat Rev Immunol 2019;19:643–657.

5. McElroy R, Talesh GA, Harpur CM, Carzino R, Corbett AJ, Pellicci DG,
et al. Unconventional T cell immunity in the lungs of young children with
cystic fibrosis. Front Biosci 2022;27:149.

6. Azzout M, Dietrich C, Machavoine F, Gastineau P, Bottier A, Lezmi G,
et al. IL-33 enhances IFNg and TNFa production by human MAIT cells:
a new pro-Th1 effect of IL-33. Int J Mol Sci 2021;22:10602.

7. Cooper AJR, Clegg J, Cassidy FC, Hogan AE, McLoughlin RM. Human
MAIT cells respond to Staphylococcus aureus with enhanced anti-
bacterial activity. Microorganisms 2022;10:148.

8. Shaler CR, Choi J, Rudak PT, Memarnejadian A, Szabo PA, Tun-Abraham
ME, et al. MAIT cells launch a rapid, robust and distinct hyperinflammatory
response to bacterial superantigens and quickly acquire an anergic
phenotype that impedes their cognate antimicrobial function: defining a
novel mechanism of superantigen-induced immunopathology and
immunosuppression. PLoS Biol 2017;15:e2001930.

9. Jiang J, Wang X, An H, Yang B, Cao Z, Liu Y, et al. Mucosal-associated
invariant T-cell function is modulated by programmed death-1 signaling
in patients with active tuberculosis. Am J Respir Crit Care Med 2014;
190:329–339.

10. Lepissier A, Bonnel AS, Wizla N, Weiss L, Mittaine M, Bessaci K, et al.;
MODUL-CF Pediatric French Network for Cystic Fibrosis. Moving the
dial on airway inflammation in response to trikafta in adolescents with
cystic fibrosis. Am J Respir Crit Care Med 2023;207:792–795.

Copyright © 2024 by the American Thoracic Society

Resilience and Stress Are Heterogenic Too:
We Should Act Accordingly
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To the Editor:

The recent article byAzoulay and coworkers highlights a very
important issue, themental health of the people providing critical care
and how resilient they are to the high stress levels of pandemic
circumstances (1). However, I do have some concerns with the analysis.

First, the analysis seems to aggregate the results in doctors and
nursing staff members. Both are equally important, but the patterns
of occurrence of stressors can be very different in these groups. Also,
some of the tested variables are very different for doctors and nursing
staff members. For example, it is far easier for doctors to care for
more than 50 patients in a wave than it is for nurses, as the number of
patients cared for in a single shift is usually quite different between a
single doctor and a single nurse. Nurses have a tighter bond with their
patient because they care for this patient continuously at the bedside,
whereas most doctors have to divide their attention among far more
patients. Because of this tighter bond, the death of a single patient is
more likely to have an impact on the nurse than on the doctor.

Furthermore, in my experience, doctors have fewer problems
with their span of control being stretched by the necessity of caring
for more patients because doctors are already trained to care for
larger numbers of patients than nurses. In most Dutch ICUs, nurses
are trained to be “control freaks,” to control every detail of their
patient. Caring for more patients at the same time and delegating
some of these details to less trained staff members sometimes induces
moral stress.

This article is open access and distributed under the terms of the
Creative Commons Attribution Non-Commercial No Derivatives
License 4.0. For commercial usage and reprints, please e-mail
Diane Gern (dgern@thoracic.org).

Originally Published in Press as DOI: 10.1164/rccm.202403-0648LE
on May 3, 2024

Correspondence 245

CORRESPONDENCE

http://www.atsjournals.org/doi/suppl/10.1164/rccm.202401-0201LE/suppl_file/disclosures.pdf
http://www.atsjournals.org
http://www.atsjournals.org
mailto:maria.leite-de-moraes@inserm.fr
http://orcid.org/0000-0001-5444-8431
http://crossmark.crossref.org/dialog/?doi=10.1164/rccm.202403-0648LE&domain=pdf&date_stamp=2024-06-26
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org
https://doi.org/10.1164/rccm.202403-0648LE


Second, resilience and susceptibility to stress are factors that
show high degrees of heterogeneity, likely with high inter- and
intrapersonal variability in threshold levels and responses to certain
stressors at certain times. The success of interventions to increase a
person’s resilience to stress are probably highly dependent on
whether the intervention fits the person. Therefore, I would not
recommend they be studied with randomized controlled trials
because this is likely to go the same way of most intensive care trials
in populations with a high degree of heterogeneity.

The perceived low support by institutions is indicative of
amajor lapse in policy and is, in all likelihood, not isolated to
France. Institutionsmust act to detectmental health issues
and their predisposing factors in their personnel. Theymust
also offer interventions to counteract these predisposing factors, such as
increasing resilience. However, it should not be a one-size-fits-all
approach; different people require different interventions.�

Author disclosures are available with the text of this letter at
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To the Editor:

In their letter to the editor about our cross-sectional survey on the
resilience andmental health of ICU healthcare professionals (HCPs)

(1), Zijlstra expressed concerns regarding the aggregation of results
from physicians and nurses. The letter also highlighted the
heterogeneity associated with high inter- and intrapersonal variability
in ICUHCPs’ responses to specific stressors at different times.

However, as shown in Figure E1 of our paper (1), the
prevalences of the symptoms of anxiety, depression, and
posttraumatic stress disorder (PTSD) were not different between
nurses and physicians. Interestingly, residents were the most affected.
By multivariable analysis, the role in the ICU (nurse vs. physician)
was not associated with any of the mental health symptoms. Male sex,
however, was independently associated with fewer PTSD-related
symptoms and with a higher degree of resilience. We recognize that,
overall, men and womenmay experience different types and
frequencies of traumatic events. Historically, men have been more
likely to experience combat-related trauma, whereas womenmay be
more susceptible to certain types of interpersonal trauma. Looking
back at the coronavirus disease (COVID-19) pandemic, we also agree
that the same traumamay have activated different coping
mechanisms in men and women. Moreover, gender norms and
societal expectations can influence howmen and women perceive
and express distress. Menmay be socialized to suppress emotions or
to view seeking help for mental health issues as a sign of weakness,
potentially leading to underreporting of symptoms. Previous studies
have reported that nurses’ assistants andmedical students were at
higher risk of mental health disorders (2). A recent study reported
that nurses were at higher risk of developing psychological
distress (3).

Our study unequivocally demonstrates the presence of
heterogeneity in HCPs’ responses to stress and trauma induced by
the COVID-19 pandemic. First, not all respondents presented with
symptoms of anxiety, depression, or PTSD. Second, men were more
resilient than women. Third, the perceived experience of the
pandemic (e.g., frustration, isolation, threat), clinician ratings of
end-of-life care, and exposure to the infodemic, television, social
media, and reading considerably conditioned this response to stress.
We then agree with Zijlstra that not all ICUHCPs need an
intervention to prevent or mitigate mental health symptoms.
Moreover, selecting HCPs in whom an intervention might be
appropriate to alleviate the symptoms of anxiety, depression, and
PTSD would need to identify phenotypes of HCPs at high risk. In
those HCPs, a personalized approach to managing mental health
outcomes is warranted.�
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