
Too Passive to Prevent Ventilator-Associated Pneumonia

Ventilator-associated pneumonia (VAP) is a common
complication of patients receiving invasive mechanical
ventilation support. VAP continues to be associated with
high morbidity, mortality, hospital cost ($10,000 to
$25,000) and ICU stay.1 Depending on the definition used,
the VAP rate ranges from 1.2 to 8.5 cases per 1,000 ven-
tilators days.2 Prevention of complications and patient
safety is currently a priority in the United States healthcare
administration, and VAP is proposed as a quality-of-care
indicator and a preventable disease. A rate of zero VAP
has been encouraged and reported using the National
Healthcare Safety Network.3 However, the importance of
this zero rate remains unclear, especially when external
pressure to report a low VAP rate and to limit reimburse-
ment might be present.4 Therefore, initiatives that may
prevent VAP and can consistently sustain successful re-
sults are matters of great interest for patients, families,
healthcare provides, and healthcare systems.

SEE THE ORIGINAL STUDY ON PAGE 1582

Multiple pharmacologic and non-pharmacologic strate-
gies have been shown to prevent VAP.5 Most of these
strategies are focused on preventing the pathophysiology
associated with VAP. The 2 most important mechanisms
involved in the development of VAP are microaspiration
and biofilm formation.6 Microaspiration is the major route
for oropharyngeal secretions to migrate distally around the
endotracheal tube (ETT) cuff.7 Both the stomach and
ETT have been proposed as potential reservoirs for infect-
ing microorganisms. In addition, the ETT may act as a
bridge between the oropharyngeal environment and the
sterile bronchoalveolar space, thus bypassing the host
defenses.7,8 Evidence-based practice guidelines recom-
mend to bundle several interventions in order to prevent
VAP, as suggested by the Institute for Healthcare Im-
provement ventilator bundle. When the VAP bundle is not
able to achieve a zero VAP rate, then other interventions
are suggested, such as focusing on preventing micro-
aspiration by using one of the newer technological ad-
vances in ETTs.6-8 However, there are limited data from
real world or clinical effectiveness studies using newer
ETT technologies.

In this issue of RESPIRATORY CARE, Bowton et al report
a clinical effectiveness study on a 2-period, investigator-

initiated observational analysis on 2,849 mechanically
ventilated patients.9 The authors evaluated the efficacy of
tapered-cuff ETTs in reducing the VAP rate.9 The mean
monthly VAP rate in the tapered-cuff ETT was 2.77 � 2/
1,000 ventilator days, compared to 3.29 � 1.79/1,000
ventilator days in the standard barrel-cuff ETT group
(P � .65).9 In addition, adherence to the VAP prevention
bundle was higher during the use of standard barrel-cuff
ETT group (96%), versus 90% in the tapered-cuff ETT
group (P � .01). Failure to adhere to oral care was the
most common VAP bundle non-adherence issue in the
study by Bowton et al.9 Therefore, the authors conclude
that the use of a tapered-cuff ETT was not associated
with a reduction of VAP rates. The findings of this study
deserve further consideration, and it is important to rec-
ognize the hospital-wide effort to stop a preventable con-
dition, such as VAP.

The implementation of a new intervention in 110 ICU
beds of 6 ICUs is a major investment for a hospital system,
because these newer ETTs are more expensive than the
standard ETT. However, the cost-benefit ratio of prevent-
ing one VAP could favor this investment. In addition, the
achievement of an adherence rate above 90% with the
VAP bundle suggests that, despite substantial efforts to
consistently elevate the head of the bed, perform oral care
and maintain oral hygiene, and place orogastric tubes for
feeding instead of nasogastric tubes, there is a need to do
something else to prevent VAP. This issue and the unac-
ceptable high rate of VAP are the main motivations to
invest in and implement a new ETT in the hospital setting.
It is interesting that the results from this study differ from
previous in vitro and clinical studies, which confirmed the
benefits of using a tapered-shaped cuff ETT that prevents
fluid leakage, compared to the cylindrical-shaped cuff
ETT.10,11 This prevention of fluid leaking past the ETT
cuff results in the reduction of early postoperative pneu-
monia in patients undergoing cardiac surgery.12 In the study
by Bowton et al the large pre- and post-intervention sam-
ple size is very high, compared to prior randomized con-
trol trials; however, the low VAP rate, at least, makes this
study difficult to compare to prior studies with a much
higher rate of VAP (10–15/1,000 ventilator days).5,9

Why is the study by Bowton et al negative? Several
questions and hypothesis are derived by this interesting
pre- and post-observational study. First, the use of a
“passive” intervention, such as the one proposed with the
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tapered-shaped cuff ETT that prevents fluid leak, might
not be enough to fully prevent the development of VAP.
This is why the newer version of the product and the
additional ability to suction the subglottic secretions do
not only prevent the secretions from passing the ETT, but
allow a method of removing them from the subglottic
area. The use of subglottic secretion drainage has been
extensively evaluated in the literature, with the strongest
success rate for preventing early and late VAP.13 There-
fore it is possible that, by using the newer Seal Guard ETT
technology, a further reduction of VAP may be achieved.
Second, the rate of VAP in the standard group was 3.29
VAPs per 1,000 ventilator days, which happens to be much
lower than the baseline institutional monthly VAP rate of
5.8 per 1,000 ventilator days.9 This difference suggests
that the VAP bundle adherence may have played a critical
role in reducing the VAP rate. It is possible that an almost
perfect (96%) VAP bundle adherence might have dropped
the rate from 5.8 to 3.3 before starting the implementation
with the tapered-shaped cuff ETT.

This is very important, because starting from a much
lower VAP rate may have made it even more difficult to
achieve a statistically significant difference after the inter-
vention implementation. However, we applaud the hon-
esty and professionalism of the authors for recognizing
and publishing a non-zero VAP rate. These results suggest
that the heterogeneity of the different ICUs, combining
medical, surgical, neurointensive, cardiothoracic, and cor-
onary ICUs, may limit the impact of the new ETT. Neu-
rointensive and trauma ICUs have higher rates of VAP,
due to circumstances such as endotracheal intubation and
gross aspiration, which make it difficult to fully prevent
the risk of VAP. Additionally, the consideration that pa-
tients with contraindications for VAP bundle adherence
should be considered as adherent to all the bundle com-
ponents bias the results, due to the failure to institute strat-
egies in certain patients.13 This creates the possibility that,
indeed, there are groups of patients in whom no VAP
preventive strategies were used, which could perfectly ex-
plain the inability to generalize these results to all the
patients who require mechanical ventilation.

How will this study influence or change my practice?
It is very encouraging that by adopting good adherence
rates with the VAP bundle, a VAP rate of 3 per 1,000
ventilator days can be achieved. However, in order to en-

hance the effect of a lower VAP rate it is important to
consider other proven strategies, such as the implemen-
tation of new ETT technologies. The evidence suggests
that ETTs that suction subglottic secretions may have the
strongest effect in preventing VAP. Therefore, each phy-
sician, practice, hospital, or ICU should evaluate their VAP
rate and VAP adherence before considering other ETT
technologies.
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