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Reply to: Microbial Burden-associated Cytokine
Storm May Explain Non-Resolving ARDS in
COVID-19 Patients

From the Authors:

We thank Yasuma and colleagues for their interest in our study and
appreciate the opportunity to elucidate the complex interplay

between lung microbiota, alveolar inflammation, and clinical
outcomes in critically ill patients with coronavirus disease
(COVID-19) (1). In line with recent studies in critically ill patients
both with and without COVID-19 (2, 3), we found that patients with
an increased microbial burden had a lower incidence of liberation
from invasive mechanical ventilation, higher mortality, and
increased alveolar concentrations of proinflammatory cytokines.

In their letter, the authors raise an interesting question regarding
differences in the inflammatory response to an increased lung
microbial burden between patients with a better (extubated on Day
60 after intubation) and worse outcome (deceased or still intubated).
First, we included these outcome groups as interaction terms in linear
regression models with the log10-transformedmicrobial burden as a
dependent variable and concentrations of cytokines as independent
variables (tumor necrosis factor-a, IL-6, IL-1b, and transforming
growth factor-a for the bacterial burden and tumor necrosis factor-a,
IL-12p70, IL-17A, and transforming growth factor-a for the fungal
burden). In these analyses, no statistically significant interaction terms
were found. Next, when we performed stratified analyses for the
outcome groups, as suggested by Yasuma and colleagues, the strength
of correlation of microbial burden with inflammatory cytokines was
similar between the two groups, although not always statistically
significantly in patients who were extubated at Day 60 after
intubation. The absence of a significant effect could very well be a
consequence of the lower number of extubated patients (n=44)
compared with deceased or still intubated patients (n=70) at Day 60.
Taken together, the data in our study showed no evidence for a
different relationship between pulmonary microbial load and alveolar
inflammation depending on the clinical outcome.

Previous studies have shown that the alveolar immune
response during COVID-19 strongly differs from the systemic
response and that both contribute to disease severity (4, 5).
However, whether ongoing alveolar inflammation, potentially
mediated by the lung microbiome, is responsible for persistent
acute respiratory distress syndrome (ARDS) and poor outcomes
remains unclear. We have recently described (in a conference
abstract) that patients with COVID-19 with nonresolving ARDS
had a sustained alveolar hyperinflammatory state, and we hope
to expand on the clinical consequences of such pulmonary
hyperinflammation in the near future (6).

Overall, we found that the alveolar inflammatory response to an
increased microbial burden did not differ between outcome groups.
Lung microbiota are a potential source of sustained pulmonary
inflammation in critically ill patients and could represent an important
contributor to clinical heterogeneity in COVID-19–related ARDS.�
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Erratum: Antihistone Properties of C1 Esterase
Inhibitor Protect against Lung Injury

The authors wish to inform the readers that there is an error in their
article published in the July 15, 2017 issue of AJRCCM (1). It was
brought to their attention that they had inadvertently duplicated a
representative image in Figure 2F (B12/2B22/2 mice, Bleomycin1
Veh) in Figure 6A (wild-type mice, Bleomycin1 Veh). A revised
version of Figure 6A is published here with the correct Bleomycin1
Veh panel (Figure 2F, which is unchanged, is also included for
comparison).

These corrections do not affect the interpretation of the data or
the conclusions of the paper. The authors deeply apologize for any
inconvenience caused.�
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