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How healthcare must respond to

ventilator-associated pneumonia (VAP) in
invasively mechanically ventilated COVID-19
patients
To the Editor,
New research indicates that the incidence of Ventilator-Associated

to reduce the incidence of VAP and lead to improved outcomes. It is
also reasonable to explore the use of subglottic suctioning in emergent
Fig. 1.Multiport suction ports in the NeVap Aspire Subglottic Suction Endotracheal Tube.
Pneumonia (VAP), in patients infectedwith SARS-CoV-2 requiring inva-
sive mechanical ventilation, exceeds 50% [1]. While VAP is a common
nosocomial infection with almost 8% to 28% of critically ill patients ad-
mitted to intensive care units (ICUs), the extremely high incidence
rate in SARS-CoV-2 patients is a wakeup call [2]. This new research re-
futes the previous low reported rates of VAP in SARS-CoV-2 infected pa-
tients and outlines a critical need to examine current clinical practices.

VAP is defined as pneumonia that develops after 48 h or longer of in-
vasive mechanical ventilation. It increases hospital length of stay, time
onmechanical ventilation, ventilator weaning time, mortality andmor-
bidity, and causes a significant burden onmedical resources. VAP is fre-
quently caused by Gram (−) bacteria and Staphylococcus aureus strains
in the oropharynx and gut colonize the nasopharynx of intubated pa-
tients, resulting in the formation of biofilms around the cuff and body
of the endotracheal tube, which serves as a reservoir for the develop-
ment of bronchial tree infections [3]. During mechanical ventilation,
secretions pooling above an endotracheal tube cuff results in distal tra-
cheal microsaspiration, contamination of the endotracheal tube, and
enter the lungs with the air forced through the ventilator projection of
microbial pathogens to distal airways facilitated by positive pressure
ventilation [4]. The formation of biofilms inside and around the endotra-
cheal tube, shield pathogens from pharmaceutical intervention and
gives rise to bacterial colonization and antibiotic resistance.

With high rates of morbidity and mortality attributed to VAP,
implementing any intervention that canmitigate or prevent these infec-
tions will have significant benefits for SARS-CoV-2 infected patients,
healthcare capacity, and economic outcomes for hospitals. Existing
VAP prevention strategies include diligent hand hygiene, inclining
the head of the bed, chlorhexidine mouthwashes, sedation breaks,
subglottic secretion drainage, early ventilator weaning, and prophylac-
tic antibiotics. Variability in these strategies relies in the use of prophy-
lactic antibiotics and subglottic suction endotracheal tubes.

While prophylactic antibiotics can result in complications and prop-
agate antibiotic resistance, the use of subglottic suction endotracheal
tubes (SSETs) is an underused efficient measure [5]. Recent meta-
analysis data on the use of SSETsshows reductions in VAP incidence, du-
ration of mechanical ventilation, antibiotic use, and mortality [6]. Addi-
tionally, outside of critical care settings, SSETs have also demonstrated
reductions in VAP risk during short-term intraoperative intubations.
Nam et al. demonstrated that routine subglottic secretion drainage in
patients undergoing cardiac surgery led to 600% reduction in postoper-
ative VAP incidence [7]. Yuzkat et al. showed that endotracheal tubes
with SSETs in rhinoplasty reduced the incidence of postoperative
https://doi.org/10.1016/j.ajem.2021.01.074
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respiratory complications as well as the incidence of VAP, agitation,
sore throat and swallowing difficulty [8].

Given the strong supporting evidence for subglottic suctioning in
critical care and intraoperative settings, further investigation and adop-
tion of SSETs as an essential component of VAP prevention strategies is
urgently needed in the era of the COVID-19 pandemic. Use of SSETs
early in mechanically ventilated SARS-CoV-2 infected patients is likely

and pre-hospital care settings, as an inciting microaspiration event
may occur at any time following intubation, and to minimize provider
exposure from subsequent endotracheal tube exchanges. Early utiliza-
tion of subglottic suctioning may also reduce the need for closed
suctioning of the endotracheal tube lumen, thus reducing additional
aerosolizing procedures.

Advances in subglottic suctioning, such as the use of multiport suc-
tion endotracheal tubes have overcome the difficulties of continuous
suction encounteredwith earlier SSET designs. Single suction port endo-
tracheal tubes are frequently obstructed by tracheal mucosa and result
in accumulation of subglottic secretions leading to microaspiration [9].
Furthermore, continuous suctioning of secretions can lead to potentially
harmful invagination of trachealmucosa into the suction port [4,10]. In-
deed, anatomic pathologies of the airway, including subglottic stenosis,
are highly associated with long-term intubation: Mucosal damage as a
result of trauma or inflammation may be the etiology [11].

Multiport suction endotracheal tubes such as the NeVap Aspire
Subglottic Suction Endotracheal Tube (NeVap Inc., San Jose, CA,
USA; Fig. 1), use multidirectional suction ports and tissue spacing to
overcome this problem. . This new generation of SSET accommodates
high continuous vacuum pressure (>200 mmHg) and avoids mucosal
injury. Early evidence supports continued investigation of multiport
SSETs as tools for VAP prevention, particularly in the management of
severe SARS-CoV-2 infection.
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