
 

Reducing harm in critical care: 
Reducing harm from mechanical ventilation 
 
The Goal 
Prevent ventilator-associated pneumonia (VAP) and other complications in 
patients on ventilators by reliably implementing a set of interventions known as 
the “Ventilator Care Bundle.” 
 
Background 
Some references from Saving Lives: delivering clean and safe care. High Impact 
Intervention No.5 – Care bundle for ventilated patients (or tracheostomy where 
appropriate). Department of Health, 2007. 
 
• Respiratory infections are the fourth-largest contributor to hospital-acquired 

infection in the UK, and 19% of these are ventilation-related. 
– Smyth ETM. Healthcare acquired infection prevalence survey, 2006. Presented at 6th 

international conference of the Hospital Infection Society, Amsterdam, 2006. Preliminary data 
available in Hospital Infection Society: The third prevalence survey of healthcare associated 
infections in acute hospitals, 2006. www.his.org.uk 

 
• VAP is a significant cause of morbidity and mortality in critically ill and 

postoperative patients receiving mechanical ventilation. In one study VAP was 
the most frequent infection, accounting for 45% of all infections in intensive 
care units (ICUs) in Europe. 
– Vincent JL, Bihari DJ, Suter PM, Bruining HA et al. The prevalence of nosocomial infection in 

intensive care units in Europe. Results of the European Prevalence of Infection in Intensive Care 
(EPIC) Study. Journal of American Medical Association, 1995; 278:639–644. 

 
• The incidence of VAP can vary from 9% to 68% in mechanically ventilated 

patients. VAP is associated with increased duration of ventilation, ICU stay, 
hospital stay, and cost. 
– Bowton DL. Nosocomial pneumonia in the ICU: year 2000 and beyond. Chest Journal, 1999; 

115 Suppl 3:S28–S33. 
– Rello J, Ollendorf DA, Oster G et al. Epidemiology and outcomes of ventilator associated 

pneumonia in a large U.S. database. Chest Journal, 2002; 122:2115-2121. 
 
• VAP occurs in up to 15% of patients receiving mechanical ventilation. Risk 

factors include tracheostomy, multiple central line insertions, reintubation, 
and the use of antacids. The hospital mortality rate of ventilator patients who 
develop VAP is 46%, compared to 32% for ventilator patients who do not 
develop VAP. 
– Ibrahim EH, Tracy L, Hill C, Fraser VJ, Kollef MH. The occurrence of ventilator associated 

pneumonia in a community hospital: risk factors and clinical outcomes. Chest Journal, 2001; 
120:555-561. 

 

http://www.his.org.uk/


 

Intervention – Ventilator Bundle 
The power of a “bundle” is that it brings together those scientifically grounded 
concepts that are both necessary and sufficient to improve the clinical outcome 
of interest. The focus of measurement is the completion of the entire bundle as  
a single intervention, rather than completion of its individual components.  
 
This “ventilator bundle” includes four components: elevation of the head of the 
bed to between 30 and 45 degrees, daily “sedative interruption” and daily 
assessment of readiness to extubate, peptic ulcer disease (PUD) prophylaxis, 
venous thromboembolism (VTE) prophylaxis (unless contraindicated). The first 
two components are directed at preventing VAP and the latter two components 
at preventing other complications associated with mechanical ventilation. 
 
• Patient positioning 

Elevation of the head of the bed is an integral part of the ventilator bundle  
and has been correlated with reduction in the rate of ventilator-associated 
pneumonia. The recommended elevation is 30-45 degrees. 
– Drakulovic MB, Torres A, Bauer TT, Nicolas JM, Nogue S, Ferrer M. Supine body position as  

a risk factor for nosocomial pneumonia in mechanically ventilated patients: a randomised 
trial. Lancet, 1999; 354:1851-1858.  

– van Nieuwenhoven CA, Vandenbroucke-Grauls C, van Tiel FH et al. Feasibility and effects  
of the semirecumbent position to prevent ventilator-associated pneumonia: a randomized 
study. Critical Care Medicine, February 2006; 34(2):396-402. 

 
• Ventilator weaning 

Periodic “sedative interruptions” and daily assessment of readiness to 
extubate may reduce the duration of mechanical ventilation and the risk  
of VAP. 
– Kress JP, Pohlman AS, O’Connor MF, Hall JB. Daily interruption of sedative infusions in critically 

ill patients undergoing mechanical ventilation. New England Journal of Medicine, 2000; 
342:1471-1477. 

– Schweickert WD, Gehlbach BK, Pohlman AS, Hall JB, Kress JP. Daily interruption of sedative 
infusions and complications of critical illness in mechanically ventilated patients. Critical Care 
Medicine, June 2004; 32(6):1272-1276. 

 



 

• Peptic ulcer disease (PUD) prophylaxis 

Patients with respiratory failure have an increased risk of “stress ulcers” and 
associated gastrointestinal (GI) bleeding. Medications that reduce gastric 
acidity have been shown to protect such patients from the development of 
PUD and GI bleeding. 
– Navab F, Steingrub J. Stress ulcer: Is routine prophylaxis necessary? American Journal of 

Gastroenterology, 1995; 90:708.  
– Steinberg KP. Stress-related mucosal disease in the critically ill patient: risk factors and 

strategies to prevent stress-related bleeding in the intensive care unit. Critical Care Medicine, 
2002; 30(6 Suppl):S362-364. 

– Conrad SA, Gabrielli A, Margolis B et al. Randomized, double-blind comparison of immediate-
release omeprazole oral suspension versus intravenous cimetidine for the prevention of upper 
gastrointestinal bleeding in critically ill patients. Critical Care Medicine, 2005; 33(4):760-765. 

 
• Venous thromboembolism prophylaxis 

Patients with respiratory failure have an increased risk of deep vein 
thrombosis. Treatment with anticoagulants (e.g., heparin) has been shown to 
reduce this risk. 
– Attia J, Ray JG, Cook DJ, Douketis J, Ginsberg JS, Geerts WH. Deep vein thrombosis and its 

prevention in critically ill adults. Archives of Internal Medicine, 2001; 161:1268-1279. 
– Geerts WH, Pineo GF, Heit JA et al. Prevention of venous thromboembolism. The seventh ACCP 

conference on antithrombotic and thrombolytic therapy. Chest Journal, 2004; 126:338S-400S. 
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