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Ventilator-Associated Pneumonia

Ventilator-associated pneumonia (VAP) has been claiming many lives in the intensive care unit (ICU) during
COVID-19. Oral biofilm and bacterial contamination that can be passed on from the oral cavity to the lungs
during endotracheal intubation has been found to be the main culprit. Bioluminescence-based assays are
emerging as potential clinical diagnostics methods. Hence, we hypothesize that the bioluminescent imaging

technique can be used in the ICU to determine the load of biofilm-associated with patients undergoing endo-
tracheal intubation. Early detection of such infections and their management can effectively bring down mor-
tality and influence the death rate in ICU caused due to VAP. Government agencies and policymakers should be
made to take this issue of deaths in the ICU due to VAP more seriously and act judiciously to methods such as
bioluminescence based on sound scientific evidence.

Sir,

Ventilator-associated pneumonia (VAP) is a global concern as it is
associated with higher morbidity, mortality, intensive care unit (ICU)
stay, and escalates healthcare costs [1]. During the COVID-19 pandemic,
the widespread use of invasive mechanical ventilation to ease acute
respiratory distress (ARD) has exposed many patients to VAP risk. The
lung disease in SARS-CoV-2 is adversely affected by the presence of
other co-infections, virulent oral microbiota disseminated into the lower
respiratory tract, and altered immunoinflammatory response [2], which
can either lead to permanent damage or accelerated cellular senescence
[3]. Reduction in host mechanisms such as coughing, mucociliary
clearance, impaired phagocytosis by neutrophils, the elevation of reg-
ulatory T-cells, and monocyte deactivation are also reported [4]. Aspi-
ration of oral-gastric contents, microbial biofilm development on the
endotracheal tube, lung hypoxia, and often poor oral hygiene is often
found to be leading causes of VAP in ICU patients [5,6]. Therefore, poor
oral hygiene significantly increases the risk of pneumonia [7].

Bioluminescence-based assays are emerging as a promising clinical
diagnostics method in such cases [8,9]. This can be done by introducing
genetically engineered oral bacteria into the biofilm used for real-time
bioluminescent imaging. Recombinant bioluminescent bacteria can
detect the low levels of light emitted from bioluminescent pathogenic
oral bacteria utilizing a charge-coupled device (CCD) camera. However,
since there is a need for oxygen for bioluminescent reactions, the val-
idity of bioluminescent imaging for anaerobic bacteria associated with
mature plaque needs to be studied.

This pandemic has considerably increased the number of patients
needing ventilator machines, and patients in the ICU on ventilators have
a higher oral bacterial burden. Based on the increased incidence of VAP
in ICU and the potential of bioluminescent imaging to identify oral
biofilm, it can be hypothesized that the bioluminescent imaging tech-
nique can be used in the ICU to determine the load of biofilm-associated
with VAP. While evaluating this hypothesis, we propose that a non-

https://doi.org/10.1016/j.mehy.2021.110760

invasive technology such as bioluminescent imaging can be used
routinely to control the mortality caused by COVID-19 infections in a
practical way. Application of bioluminescence in identifying the degree
of bacterial load in chronically ill and intubated patients should be
encouraged as it can be a means to save many lives by early detection of
contamination. Government agencies and policymakers should be made
to take this issue of deaths in the ICU due to VAP more seriously and act
judiciously to methods such as bioluminescence based on sound scien-
tific evidence.
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