

Summary
Continuous or frequent intermittent suctioning of subglottic secretions, via an endotracheal tube (ETT) specially designed with a dorsal lumen to accommodate this, is associated with up to a 50 percent decreased incidence of aspiration and ventilator-associated pneumonia (VAP). Guidelines support the use of subglottic suctioning and drainage for patients dependent on mechanical ventilation. 
Society for Healthcare Epidemiology of America
2014 – Strategies to Prevent Ventilator-Associated Pneumonia in Acute Care Hospitals: 2014 Update1 

Recommends the use of endotracheal tubes with subglottic secretion drainage ports for patients likely to require greater than 48 or 72 hours of intubation. 
ZAP the VAP: Ventilator Associated Pneumonia
2008 – Canadian VAP Prevention Guidelines: Evidence-based clinical practice guidelines for the prevention of VAP2 

Subglottic secretion drainage is recommended for patients requiring to be mechanically ventilated for more than 72 hours.
American Thoracic Society
2004 – Guidelines for the management of adults with hospital-acquired, ventilator-associated, and healthcare-associated pneumonia3
Recommends the use of specifically designed ETT with dorsal lumen for the continuous aspiration of subglottic secretion. 
Centers for Disease Control and Prevention
2003 – CDC Guidelines for preventing Health-Care-Associated Pneumonia; Evidence-based, clinical practice guidelines for the prevention of healthcare-associated pneumonia, including VAP 4 
AHRQ Safety Program for
Mechanically Ventilated Patients
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· Recommends the use of an ETT dorsal lumen above the endotracheal cuff to allow drainage by continuous or frequent intermittent suctioning of tracheal secretion that accumulates in patient’s subglottic area.
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	Relevant Studies, 1992–2011


	Study Type and Author
	Results – Details in Annotated Bibliography

	Retrospective Chart Review
(Mareiniss, 2016)5 
	NEITHER PRO NOR CON: Retrospectively analyzed 2,159 records of ventilated patients to determine which patients should be intubated with subglottic endotracheal tubes. Analysis was based on length of stay. Nonoperative intubation, emergent intubation, history of dementia, admission to the neurocritical care unit and acute kidney injury all appear to be independently associated with increased risk ratios for either ≥48 or 72 hours of ventilation.

	Retrospective Chart Review
(Hubbard, 2016)6 
	PRO: A retrospective review of 1,135 adult trauma patients from 2011 to 2014 at a Level 1 trauma center. 667 had standard endotracheal tubes (ETT) and 468 had endotracheal tubes allowing subglottic secretion drainage (SSD). SSD-ETT was associated with decreased ventilator-associated pneumonia (VAP) rate, ventilator days, and intensive care unit length of stay in trauma patients.

	Randomized Controlled Trial (RCT)
(Damas, 2015)7
	PRO: 352 adult patients were intubated with an endotracheal tube allowing subglottic secretion suctioning. Patients were randomized to suctioning (170) or not (182). Subglottic suctioning resulted in a significant reduction of ventilator-associated pneumonia and an associated reduction in antibiotic use. Ventilator-associated condition occurrence did not differ between the two groups and appeared to be related to other medical features than VAP.

	Cost Benefit Analysis
(Hallais, 2011)8 
	PRO:  Study in France analyzed the cost benefit of 416 surgical intensive care unit (ICU) patients receiving mechanical ventilation for 3,487 ventilation days. Findings showed replacing conventional ventilator tubes with continuous subglottic suctioning tubes averted €1,383.69 ($1,500 USD) per VAP episode. Replacement of conventional ventilator tubes with continuous subglottic suctioning tubes for all patients was cost effective even when assuming pessimistic scenario of VAP incidence and costs.

	Retrospective Chart Review
(Juneja, 2011)9
	PRO: Data for 311 patients requiring mechanical ventilation for more than 72 hours were collected retrospectively. These patients were divided into four groups: no intervention; only continuous subglottic suctioning, only intermittent subglottic suctioning, and intermittent subglottic suctioning and continuous subglottic suctioning combined. Intermittent subglottic suctioning reduces the incidence of ventilator-associated pneumonia.  

	Business Case
(Speroni, 2011)10 
	PRO:  Study was focused on medical and surgical ICU patients who were expected to be ventilated for more than 48 hours. Study findings recommend the use of continuous suctioning ETT over standard ETT based on the final attributable cost of VAP.   

	RCT
(Lacherade, 2010)11
	PRO: RCT at four French centers. 333 adult patients intubated with subglottic ETTs who were expected to be intubated for more than 48 hours, randomly assigned to receive SSD (n=169) or no SSD (n=164). Findings showed SSD results in a significant reduction in VAP, including late-onset VAP. 

	Observational Study
(Dragoumanis, 2007)12 
	CON: Studied 40 patients with Hi-Lo® Evac ETT. Dysfunction of the suction lumen occurred in 19 of 40 patients, 17 of which were attributable to blockage of the subglottic suction port by suctioned tracheal mucosa. 

	RCT
(Smulders, 2002)13 
	PRO: Randomized controlled study of 150 patients with an expected duration mechanical ventilation of more than 72 hours. Patients were randomly assigned to either an endotracheal tube for intermittent subglottic secretions drainage or a standard endotracheal tube. Four percent of the patients receiving intermittent subglottic secretion drainage developed VAP, versus 16 percent of the patients in the control group. Intermittent subglottic secretion drainage reduces the incidence of VAP in patients receiving mechanical ventilation.

	Cost Effectiveness Study
(Shorr, 2001)14 
	PRO: Hypothetical cohort of 100 patients requiring nonelective endotracheal intubation being treated in an ICU. Patients were managed with either traditional endotracheal tubes or endotracheal tubes capable of continuous subglottic suctioning (CSS). For patients intubated at least 72 hours, CSS resulted in a relative risk reduction of VAP of 30 percent. This tactic yielded a savings of $4,992 per case of VAP prevented. When inputs were adjusted by 50 percent, CSS resulted in $1,924 saved per case of VAP prevented. CSS represents a strategy for the prevention of VAP that may result in savings for patients intubated for at least 72 hours. 

	RCT
(Bo, 2000)15
	PRO: RCT focused on mechanically ventilated surgical ICU patients. All patients were intubated with subglottic secretion drainage endotracheal tubes. These patients were assigned to two groups: one with subglottic secretion drainage and one without. The VAP rate was lower (23%) in the group with subglottic secretion drainage than in the other group (45%). Subglottic secretion drainage may be a simple and effective method for prevention of VAP. 

	RCT
(Kollef, 1999)16
	PRO: RCT focused on cardiothoracic surgery patients requiring mechanical ventilation. Findings showed that the occurrence of VAP could be significantly delayed with the use of continuous aspiration of subglottic secretions.  

	RCT
(Bouza, 2008)17
	PRO: RCT comparing the incidence of VAP in patients admitted for major heart surgery. 714 patients were randomized over a 2-year period. 359 patients were randomized to the intervention arm (continuous aspiration of subglottic secretions [CASS]) versus the control arm (conventional care). Findings showed that CASS is safe and reduces the use of antimicrobial agents in the overall population and the incidence of VAP in patients who are at risk. Should be encouraged in patients undergoing major heart surgery.



	RCT
(Valles, 1995)18 
	PRO: RCT focused on ICU patients requiring prolonged intubation (more than 3 days). The study findings conclude that using continuous subglottic suctioning through the dorsal lumen can significantly reduce the incidence of nosocomial pneumonia in mechanically ventilated patients. 

	RCT
(Mahul, 1992)19 

	PRO: RCT focused on patients requiring mechanical ventilation for more than 3 days. Patients were assigned to SSD and/or treatment with sucralfate. SSD was associated with a lower incidence of nosocomial pneumonia, a prolonged time to onset of nosocomial pneumonia, and a decrease in the colonization rate from admission to endpoint in tracheal aspirates and in subglottic secretions. The use of sucralfate was not associated with a decrease in nosocomial pneumonia rates. 







	Reviews and Meta-Analyses

	Study Type and Author
	Results – Details in Annotated Bibliography

	Systematic Review and Meta-analysis
(Caroff, 2016)20
	Study reviewed 17 eligible trials with a total of 3,369 patients. Subglottic secretion drainage was associated with lower VAP rates but there were no significant differences between groups in duration of mechanical ventilation, ICU length of stay, hospital length of stay, ventilator-associated events, or mortality. Further data are required to demonstrate the benefits of subglottic secretion drainage.

	Systematic Review and Meta-analysis
(Wang, 2012)21
	Study reviewed 10 RCTs with a total of 2,213 patients. Findings confirmed that SSD was beneficial in preventing VAP. Finding showed that SSD reduced incidence of VAP (relative risk = 0.56, confidence interval: 0.42 to 0.69, p<0.00001).

	Systematic Review and Meta-analysis
(Leasure, 2012)22 
	Study reviewed 12 original articles and 4 reviews that evaluated the effectiveness of SSD in reducing the occurrence of VAP. The findings of review support the recommendation for use of ETTs with SSD based on a 52 percent reduction rate.

	Review
(Barbas, 2012)23 
	Review of 10 RCTs (n=2,213 patients) assessing the effectiveness of subglottic suctioning ETTs in the prevention of VAP. Findings showed that the use of subglottic suctioning ETTs reduces the incidence of VAP, early-onset VAP, and duration of mechanical ventilation, and increases time to development of VAP. However, the use of subglottic ETTs does not decrease the incidence of late-onset VAP, the length of stay in the ICU or hospital, or hospital mortality.

	Review
(Blot, 2011)24 
	Review of recent, new, nonpharmacological VAP prevention measures. Supported the use of subglottic secretions drainage using an ETT with a separate dorsal lumen to avoid micro aspiration. 

	Systematic Review and Meta-analysis
(Muscedere, 2011)25 
	Study focused on 13 RCTs evaluating SSD in adult mechanically ventilated patients. Study findings supported the use of SSD-ETT in reduction rate of VAP.

	Correspondence re: Lacherade study (Taylor, 2011)11,26
	Discussed the validity of the analysis in the Lacherade 2010 study. Stated that while there were significant decreases in VAP rates in the intervention arm, the decreases did not translate into any reduction in the rate of clinically relevant outcomes.  

	Correspondence re: Lacherade study
(Silvestri, 2011)11,27
	Discussed the validity of the analysis in the Lacherade 2010 study. Stated that the results were not strong enough for the inclusion of this technique in VAP prevention strategies. Mortality was not impacted. However, this study had a small sample size and was underpowered.

	Systematic Literature Review
(Scherzer, 2010)28
	Review of six randomized control studies regarding subglottic secretion aspiration in the prevention of VAP. Results consistently showed that subglottic secretion drainage significantly reduces the incidence of VAP in a variety of patient populations.

	Review
(Deem, 2010)29 
	Review of nine RCTs and one prospective observational trial regarding the use of SSD-ETTs in the prevention of VAP. There is no clear evidence about the efficacy and effectiveness of subglottic suctioning in reducing the development of VAP.

	Literature Review and Meta-analysis
(Gentile, 2010)30
	Review of six RCTs regarding the use of SSD=ETTs in the prevention of VAP. Analysis included a total of 896 patients. Findings showed that subglottic suctioning reduced the incidence of VAP by nearly half in patients expected to require 72 hours of mechanical ventilation, primarily by reducing early-onset VAP.

	Review
(Depew, 2007)31
	Review of meta-analysis that looked at five RCTs that compared aspiration of subglottic secretion versus standard ETT care. Although VAP reduction using subglottic secretion drainage has been implicated by multiple randomized and controlled studies, the data on ventilator days and length of stay in the ICU and the hospital are insufficient as a consequence of limitations and weaknesses of those very same studies. A much larger multicenter study is needed. 

	Review and Meta-analysis
(Dezfulian, 2005)32
	Review and meta-analysis. Drainage versus standard endotracheal treatment. Study evaluated 896 patients who required mechanical ventilation from five RCTs. SSD appears effective in preventing early-onset ventilator-associated pneumonia among patients expected to require at least 72 hours of mechanical ventilation.
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