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LETTER

Microbiota in ICU, not only a gut problem
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Dear Editor,

The editorial by Ruppé et al. [1] related to the arti-
cle by Freedberg et al. [2] about gut microbiota in ICU
patients describing the association between Enterococcus
dominance in the gut at ICU admission and death was
very interesting. This paper provides a useful insight for
future research on gut microbiota in critically ill patients.
Dysbiosis can be a trigger to promote many nosocomial
infections [3] because of lack of equilibrium among bac-
teria species.

Given this finding, we deem that, in ICU setting, stud-
ies should not be limited to gut microbiota, but it could
be crucial to investigate even lung microbiota consider-
ing the potential application in mechanically ventilated
patients.

The role of lung microbiota in ICU mechanically venti-
lated patients is still underexplored. In fact, its potential
to predict and to prevent infections in a clinical condition
at high risk of complications related to mechanical ven-
tilation (MV) such as ventilator-associated pneumonia
(VAP) is unknown. Few data are available on lung micro-
biota during MV and on pathogens which eventually col-
onize the endotracheal tube (ETT) and cause VAP.

ETT is an interface between patient and ventilator,
which can modify the oral microbiota composition,
and can be colonized by commensal oral or respiratory

*Correspondence: laura.alagna@policlinico.mi.it

! Infectious Diseases Unit, Departement of Internal Medicine, Fondazione
IRCCS Ca'Granda Ospedale Maggiore Policlinico, Milan, Italy

Full author information is available at the end of the article

@ Springer

bacteria. These bacteria can translocate to the lower air-
ways and cause a high increase in the likelihood of VAP
insurgence.

As described on Table 1 (part A), some studies have
analyzed the colonization of dental plaque performed by
standard culture techniques showing a change in micro-
bial composition of the oral cavity and an incorporation
of at least one respiratory pathogen potentially respon-
sible for VAP (Staphylococcus aureus and P. aeruginosa).
Other studies have analyzed the microbiota of dental
plaque or the ETT directly, confirming a microbial shift
in colonization with a predominance of non-oral bac-
teria during a different stage of intubation. In addition,
the detection of some bacteria (i.e. Pseudomonas or S.
aureus) in ETT correlate with worse outcome (see table
for references).

Few preliminary studies of lung microbiota during
MV are available (Table 1, part B). The studies showed
a reduction in number and abundance of species during
MV. The correlation between modification in microbiota
composition and VAP development is not conclusive.
Lu et al. [4] described a difference in constituent ratio of
some bacteria (Klebsiella sp., Acinetobacter sp., Strepto-
coccus sp.) among patients with VAP compared with no
VAP patients. Moreover, Zakharkina et al. [5] observed
that patients with VAP have more profound dysbiosis
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Table 1 (continued)

Relevant findings of lung microbiota analysis:

1. Mechanical ventilation is associated with decrease in diversity and abundance of lung microbiota composition

2. VAP is associated with additional depression of diversity and abundance species

3. Lung microbiota composition is associated with disease severity

4. Role of antibiotics in microbiota changes and its relationship in pathogenesis of VAP need to be investigated

5. No data on association of lung microbiota and risk of VAP development are present

MV mechanical ventilation, VAP ventilator associated pneumonia, BAL bronchoalveolar lavage, NBL non directed bronchoalveolar lavage, TA Tracheal aspirate, ETT endotracheal tube, LTRI lower respiratory tract infections,

NGS next generation sequences, OTU operational taxonomic unit, MPS massive parallel sequencing, LRT lower respiratory tract

Sands KM, Twigg JA, Lewis MAO, Wise MP, Marchesi JR, Smith A, Wilson MJ, Williams DW (2016) Microbial profiling of dental plaque from mechanically ventilated patients. J Med Microbiol 65:147-159

Sands KM, Wilson MJ, Lewis MAO, Wise MP, Palmer N, Hayes AJ, Barnes RA, Williams DW (2017) Respiratory pathogen colonization of dental plaque, the lower airways, and endotracheal tube biofilms during mechanical

ventilation. J Crit Care 37:30-37

Hotterbeekx A, Xavier BB, Bielen K, Lammens C, Moons P, Schepens T, Leven M, Jorens PG, Goossens H, Kumar-Singh S, Malhotra-Kumar S (2016The endotracheal tube microbiome associated with Pseudomonas

aeruginosa or Staphylococcus epidermidis.Sci Rep 6:36507

Souza LCD, da Mota VBR,de Carvalho AVdS,Correa RAGCF Liberio SA,Lopes FF (2017) Association between pathogens from tracheal aspirate and oral biofilm of patients on mechanical ventilation. Braz Oral Res 31:e38

Toma |, Siegel MO, Keiser J, Yakovleva A, Kim A, Davenport L, Devaney J, Hoffman EP, Alsubail R, Crandall KA, Castro-Nallar E, Pérez-Losada M, Hilton SK, Chawla LS, McCaffrey TA, Simon GL (2014) Single-molecule long-read

16S sequencing to characterize the lung microbiome from mechanically ventilated patients with suspected pneumonia.J Clin Microbiol 52:3913-3921

Kelly BJ, Imai I, Bittinger K, Laughlin A, Fuchs BD, Bushman FD, Collman RG (2016) Composition and dynamics of the respiratory tract microbiome in intubated patientsMicrobiome 4:7

Smith AD, ZhangY, BarberRC,

Minshall CT, Huebinger RM, Allen MS (2016) Common lung microbiome Identified among mechanically ventilated surgical patients. PLoS ONE 11:e0166313

Qi X, Qu H, Yang D, Zhou L, He Y-W, Yu Y, Qu J, Liu J (2018) Lower respiratory tract microbial composition was diversified in Pseudomonas aeruginosa ventilator-associated pneumonia patients Qi et al. (2018) Respir Res

19:139

that controls patients. Exposure of antibiotics is not asso-
ciated with changes in microbiota composition, but these
data need to be confirmed,

This conclusion opens a large field of investigation
addressed to understand how lung microbiota character-
istic can predispose and correlate to VAP insurgence.

Further studies aimed at analyzing the change of lung
microbiota during MV and to evaluate characteristics
associated with VAP development are needed.

We think that the identification of basal risk factors
associated with a higher likelihood ratio to develop VAP
could be useful to implement measures of prevention and
diagnosis. Studies on microbiota in ICU will be a chal-
lenge to improve patient management.
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