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10%-20% of ventilated patients develop 

nosocomial pneumonia despite widespread 

prevention efforts.

Attributable mortality from ventilator-

assisted pneumonia (VAP) is about 13%.



Muscedere, CHEST 2013; 144(5):1453–1460

VAP, VAC, and iVAC continue to be relatively common in critically ill 
patients who are mechanically ventilated and are associated with 
adverse outcomes. There is some overlap between them, but the 
agreement between VAC, iVAC, and VAP is low. Given the 
association between VAC and iVAC and adverse outcomes, they 
may be useful quality indicators.

VACs and iVACs are associated with significant morbidity 
and mortality. Although the agreement between VAC, iVAC, 
and VAP is poor, a higher adoption of measures to prevent 
VAP was associated with lower VAP and VAC rates.



Ref:

Society for Healthcare Epidemiology of America/Infectious 

Diseases Society of America (SHEA/IDSA) 2014 

recommendations for prevention of VAP 

Canadian Critical Care Society and Canadian Critical Care Trials 

Group 2008 recommendations for prevention of VAP



•Consider implementing practices with little risk of harm that decrease 

duration of mechanical ventilation, length of stay, mortality, and/or costs.

•Avoid intubation and reintubation if possible (Strong recommendation).

•Use noninvasive ventilation whenever possible (Strong recommendation).

http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Synthesized-Recommendation-Grading
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Non-invasive-ventilation
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Synthesized-Recommendation-Grading


•If intubation is unavoidable:

• Institute protocols to improve the use of sedation and reduce the length of mechanical ventilation 

(Strong recommendation), such as: 

• daily interruption of sedation

• daily spontaneous breathing trials

• maintenance and improvement of physical conditioning of intubated patients

• Minimize the pooling of secretions above the endotracheal tube cuff.

• Provide endotracheal tubes with subglottic secretion drainage ports for patients likely to 

require greater than 48 or 72 hours of intubation (Strong recommendation).

• Elevate the head of the bed to 30-45 degrees (Strong recommendation). (Cochrane, 2016: “A semi-

recumbent position (>=30º) may reduce clinically suspected VAP compared to a 0° to 10° supine 

position. However, the evidence is seriously limited with a high risk of bias. No adequate evidence is 

available to draw any definitive conclusion on other outcomes and the comparison of alternative 

semi-recumbent positions. Adverse events, particularly venous thromboembolism, were under-

reported.”

• Maintain ventilator circuits and change them only if visibly soiled or malfunctioning.

http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Multicomponent-prevention-strategies
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Synthesized-Recommendation-Grading
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Avoidance-and-minimization-of-sedation
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Daily-spontaneous-breathing-trials
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Physical-therapy-and-early-mobility-in-intubated-patients
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Subglottic-secretion-drainage
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Synthesized-Recommendation-Grading
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Elevation-of-the-head-of-the-bed
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Synthesized-Recommendation-Grading
http://www.dynamed.com/topics/dmp~AN~T909141/Prevention-of-ventilator-associated-pneumonia#Maintenance-of-the-ventilator-circuit


SUBGLOTTIC SECRETION DRAINAGE

Caroff, Crit Care Med 2016; 44:830-840

Meta-analysis: lower VAP, no change MV, LOS, VAE, mortality

Damas, Crit Care Med 2015; 43:22-30

RCT: lower VAP, lower antibiotic use, no change ICU LOS, mortality, no change in VAC

Hubbard, J Trauma Acute Care Surg 2016; 80: 218-222

Retrospective review: lower VAP, vent days, ICU LOS in trauma patients

Mao, Critical Care 2016; 20:353

Meta-analysis: lower VAP and vent days, delayed VAP, no change ICU LOS or mortality  (hosp or ICU)

Frost, Australian Critical Care 2013; 26: 80-188

Meta-analysis: lower VAP, delayed VAP, may reduce vent days, no change mortality (hosp or ICU)

Muscedere, Crit Care Med 2011; 391985-1991

Meta-analysis: lower VAP, possible reduction vent days, ICU LOS



Prevention of Ventilator-Associated Pneumonia and

Ventilator-Associated Conditions: A Randomized

Controlled Trial With Subglottic Secretion Suctioning

Damas, Crit Care Med 2015; 43:22–30
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Caroff, Crit Care Med 2016; 44:830-840

Subglottic Secretion Drainage and Objective Outcomes: A 
Systematic Review and Meta-Analysis



Caroff, Crit Care Med 2016; 44:830-840



Caroff, Crit Care Med 2016; 44:830-840



Caroff, Crit Care Med 2016; 44:830-840



Caroff, Crit Care Med 2016; 44:830-840



Challenges with SSD

• Specialized tube required

• Continuous vs intermittent suction

• Wall vs manual vs automated suction

• Location of drainage port

• Numbers of ports

• Tracheal wall damage

• Mucosal desiccation

• Endoluminal size restriction

• Possible drainage port occlusion

• Cross contamination wall regulator 



Potential Benefits (Automated Intermittent SSD)  SIMEXTM

• Intermittent aspiration reduces the risk of injury due to drying of mucous membranes or adverse 

pressure trauma

• Customizable to each patient’s needs

• Increased patient comfort during aspiration process

• Minimized maceration of surrounding tissue due 

to reduction of secretion leakage

• Decreased need for frequent tracheal dressing 

changes due to reduction of secretion leakage

• Self-contained collection canisters help prevent 

cross-contamination and minimize incidence of 

infection









The Role of Subglottic Secretion Drainage in VAP

Prevention: ICU Experience with an Automated

Intermittent Subglottic Secretion Drainage System

Wolf, Respiratory Therapy 2016; 11:28-33

Weaning Station, Department of Pneumology and Intensive Care

Asklepios Klinik Barmbek

Hamburg, Germany.



Wolf, Respiratory Therapy 2016; 11:28-33



Wolf, Respiratory Therapy 2016; 11:28-33

Example of watery secretions 

collected (500-1000ml daily)

Example of watery secretions collected (400-800ml daily)



Wolf, Respiratory Therapy 2016; 11:28-33

“Automated intermittent subglottic suctioning…offers a lower 

rate of VAP than manual and other methods, less 

endotracheal (bronchial) suctioning, less atelectasis, easier use 

of a speaking valve, shortened ICU stays, and lowers staff 

burden.”


