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We read with great interest the article by Thorarinsdottir et al. [1] that compared biofilm formation on
three endotracheal tube (ETT) types with the finding
that biofilm formation was reduced in silicone and
noble-metal coated ETTs compared to uncoated
ETTs. Their findings have significant implications
during the current pandemic given the prolonged intubation times of COVID-19 patients and many develop superimposed pneumonias during their hospital
course. It is intriguing that simply changing the ETT’s
coating may have significant implications in this patient population with already limited pulmonary reserve that is unable to tolerate additional insults to
their lung from a ventilator-associated pneumonia
(VAP). However, given the prolonged intubation times
of COVID-19 patients, it is likely that the ETT biofilm burden will be substantial no matter which surface coating is utilized. Here, we discuss other
strategies to reduce the incidence of VAP.
It is widely accepted that two mechanisms lead to
VAP: aspiration of oral-gastric contents and microbial biofilm development on the ETT. Prevention is
further complicated by a reduction in host mechanisms such as coughing and mucociliary clearance.
Biofilms specifically cause two primary issues: (1)
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non-microbiological problem of intraluminal narrowing and (2) microbiological problem of biofilm
development on the inner/outer surfaces of the
ETT. The latter issue relates to our current discussion here.
Table 1 summarizes the mechanism, preventive measures, and methods that have been investigated to prevent aspiration and minimize biofilm burden related to
tracheal seeding, microaspiration, biofilm formation, ciliary dysfunction, and the cough reflex. Despite substantial research that has continued, available tools to
prevent VAP have changed very little. Many of the recommendations from the most recent 2014 Society for
Healthcare Epidemiology of America (SHEA) and Infectious Diseases Society of America (IDSA) [2] consensus
recommendations aimed at preventing VAP are controversial and have been questioned, including the efficacy
and safety of oral chlorhexidine and head of bed elevation [3, 4].
While it is important to develop technologies that
minimize ETT microbial burden, other more practical,
easily accessible, and affordable preventative measures
should continue to be practiced and investigated. As
previously advised by Klompas et al. [5], continuing with
simple and proven methods that decrease aspiration load
and biofilm formation should be maximized. While
avoiding intubation may be the surest way to prevent
VAP, this is not always possible. Incorporating the latest
evidence into our current practice bundles may be key
to improving clinical outcomes of COVID-19 patients.
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Ciliary dysfunction
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Avoid unnecessary suctioning and
bronchoscopy
۰ Airway humidification
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Ventilate with warmed,
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۰ Artificial cough maneuver

Extubate early and perform frequent
interruptions in sedation
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recumbent)
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Table 1 Investigated preventative measures and methods to reduce ventilator-associated pneumonia targeting mechanisms related to tracheal seeding, microaspiration, biofilm
formation, ciliary dysfunction, and cough reflex
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