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reduces the IL-6 level in blood and lungs
of patients with COVID-19-related ARDS
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Dear Editor,

Increased levels of inflammatory mediators, particu-
larly IL-6, have been observed in conditions like sep-
sis, acute respiratory distress syndrome (ARDS), and
more recently, COVID-19, leading to the exploration of
anti-inflammatory treatments. To date, clinical prac-
tice guidelines include strong recommendations in
favor of a limited number of immunomodulatory for
severe COVID-19: corticosteroids, interleukin 6 recep-
tor blockers, and baricitinib [1]. All three may be com-
bined. However, the exact effect of corticosteroids on the
main inflammatory cytokines is unknown in critically ill
patients with COVID-19. In particular, the pathophysiol-
ogy of the respiratory failure in COVID-19 is attributed
to local immune dysregulation with a lung compartmen-
talization of inflammatory mediators [2]. The efficacy of
corticosteroids to rapidly control the lung inflammation
is unknown. The objective of this study was to describe
the concentrations in blood and respiratory fluid of IL-6,
TNF-a, and IL-1p after a single administration of hydro-
cortisone, compared to placebo.
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We took advantage of two studies performed simul-
taneously in the same center (CAPE COVID trial and
ImPACT study) and performed ancillary analysis of
patients included in both studies. The CAPE COVID
trial is a randomized, double-blinded, placebo-controlled
study assessing the effectiveness of hydrocortisone in
patients with COVID-19-related ARDS [3]. The ImPACT
study described immunophenotyping in blood and in the
supernatants of endotracheal aspirates of severe COVID-
19 patients [4]. Briefly, patients aged at least 18 years
admitted in ICU and mechanically ventilated for ARDS
could be included if they had a biologically confirmed
(reverse transcriptase—polymerase chain reaction)
COVID-19. The experimental treatment (hydrocorti-
sone or placebo) had to be administered within 24 h of
the onset of the first severity criterion (need for mechani-
cal ventilation and/or Pao2/FiO2<300 mmHg and/or
Pulmonary Severity Index greater than 130) or within
48 h for patients referred from another hospital. Patients
receiving vasopressors to correct hypotension related to
sedative drugs and mechanical ventilation at high PEEP
levels could be included. Principal exclusion criteria were
septic shock and do-not-intubate orders. Randomization
was centralized and performed electronically. Patients
received a continuous intravenous infusion of hydrocorti-
sone at an initial dose of 200 mg/d or its placebo (saline).
For the ImPACT study, inflammatory mediators were
measured in sera and supernatants of endotracheal aspi-
rates using the Bio-Plex Pro Human cytokines screen-
ing panel (Bio-Rad) in a multiplex fluorescent bead assay
(Luminex), according to the manufacturer’s instructions.
Endotracheal aspirates were collected, then weighed, and
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incubated in PBS (5 ml/g) with 1 mM dithiothreitol for
30 min at 4 °C under gentle agitation. We thus analyzed
samples (from the InPACT study) that were taken either
before or after the start of hydrocortisone or placebo
administration (from the CAPE COVID trial).

Twenty patients with COVID-19-related ARDS were
enrolled in both studies simultaneously. Patients’ char-
acteristics were (median [quartile 1; quartile 3]), age
64 (57;67) y.o, male/female 2/1, MBI 31 (28;32) kg/m?,
SAPS2 32 (22;36), and SOFA 4 (2;6). To examine the tem-
poral impact of hydrocortisone or placebo on cytokines
concentrations, a linear regression with logarithmic
transformation was used. After modeling, trend graphs
were generated, along with confidence intervals (Fig. 1).
Analysis of these results revealed a statistically signifi-
cant negative regression coefficient in the hydrocortisone
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group for IL-6 concentrations. Linear regression was
then explored by incorporating an interaction between
time and groups. For this purpose, a binary variable
was introduced to differentiate between samples taken
at negative (before dosing) and positive (after dosing)
times. Fitting this regression revealed significant dispari-
ties in the temporal influence on hydrocortisone on IL-6
levels, both in blood and in endotracheal aspirate. More
specifically, significant tests (p <0.05) associated with the
coefficients confirmed the impact of hydrocortisone on
IL-6 measurements; the use of analysis of variance cor-
roborated the significance of the results. Consequently,
the IL-6 concentration was barely detectable in the blood
after the hydrocortisone administration compared to the
placebo group (0.45 [0.45 — 2.2] and 98 [40.5 — 284.6]
pg/mL, respectively) and was lower in the endotracheal
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Fig. 1 Effect of hydrocortisone treatment on pro-inflammatory cytokine kinetics. IL.-6, TNF-a, and IL-13 concentrations were measured in blood
and supernatants of endotracheal aspirates of patients with COVID-19-related ARDS before and after the start of hydrocortisone or placebo
administration. Red lines represent trend graphs; blue dot lines represent confidence intervals. The p-value linked to the regression analysis
with interaction evaluates the statistical significance of the observed changes in cytokine concentrations after administering hydrocortisone

or a placebo. A p-value less than 0.05 indicates a significant effect



Guillon et al. Critical Care (2024) 28:101

aspirate (2395 [623 — 2946] and 7854 [5273 — 24,713]
pg/mL, respectively). No significant temporal variations
were observed for TNF-a and IL1-P after hydrocortisone
administration.

Although the relation between steroids and IL-6 is well
known, our study provides new insights. (i) It is the first
and only demonstration showing the effectiveness of ster-
oids in reducing IL-6 levels in COVID-19-related ARDS
with a randomized, double-blinded, placebo-controlled
design. (ii) The IL-6 concentration becomes negligible in
the blood after the start of hydrocortisone treatment. (iii)
There is a reduction of more than two times the initial
IL-6 level in the lungs immediately after the intravenous
infusion of hydrocortisone. In summary, hydrocortisone
rapidly and significantly reduces the IL-6 level in blood
and lungs of patients with COVID-19-related ARDS
patients.
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ARDS  Acute respiratory distress syndrome
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