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 Hospital-acquired pneumonia (HAP) 
 Ventilator-associated pneumonia (VAP) 
 Pathogenesis 
 Prevention strategies  

 
 



 Hospital-acquired pneumonia (HAP) 
 pneumonia that occurs 48 hours or more after admission 

 
 Ventilator-associated pneumonia (VAP) 

 pneumonia that arises more than 48–72 hours after 
endotracheal intubation 

American Thoracic Society & Infectious Disease Society of America. 
Am J Respir Crit Care Med 2005;171:388–416. 



 Balance between host defenses VS microbial 
propensity for colonization  invasion 
 

 Microbial pathogens  lower respiratory tract  
colonization  overwhelm host’s mechanical defenses 
 

 Sources of infection 
 Healthcare devices 
 Environment (air, water, equipment, and fomites) 
 Transfer of microorganisms between staff and patients 

 
American Thoracic Society & Infectious Disease Society of America. 
Am J Respir Crit Care Med 2005;171:388–416. 



 Aspiration of oropharyngeal pathogens 
 Leakage of bacteria around the endotracheal tube cuff 
 Colonization of ET tube with bacteria encased in 

biofilm  suction / bronchoscopy  alveoli 
 Inhalation of pathogens from contaminated aerosols 
 Direct inoculation 
 Hematogenous spread 

American Thoracic Society & Infectious Disease Society of America. 
Am J Respir Crit Care Med 2005;171:388–416. 



Adapted from Craven DE, Steger KA. Infect Control Hosp Epidemiol. 1997 Nov;18(11):783-95. 





 
 
 
 

VAP rate up to 65% 
 

VAP Bundle: 
- Head of bed elevation 30-45° 
- DVT prophylaxis 
- Stress ulcer prophylaxis 
- Daily interruption of sedation 
- Daily oral care with 

chlorhexidine 

 
VAP rate reduced  

by 44.5% 
 

Resar R, et al. Jt Comm J Qual Patient Saf 2005; 31:243–248. 



Pittet D, Allegranzi B, Boyce J, et al. Infect Control Hosp Epidemiol 2009;30:611-622. 





Brochard L, et al. N Engl J Med. 1995 Sep 28;333(13):817-22. 



Hess DR. Respir Care. 2005 Jul;50(7):924-9. 



Hess DR. Respir Care. 2005 Jul;50(7):924-9. 





 2 body positions  supine & semirecumbency 
 Samples of gastric contents, pharyngeal and bronchial 

secretions 
 NG tube isotopic instillation of Tc99m  Radioactivity 

counting (RAc values) 
 RAc values in bronchial secretions were higher at 5 h in   

 Supine position VS baseline (p < 0.05)  
 Supine position VS semirecumbency (p < 0.01) 

Orozco-Levi M, Torres A, Ferrer M, et al. Am J Respir Crit Care Med 1995;152(4):1387-90. 



 86 intubated and mechanically 
ventilated patients 

 semirecumbent (n=39) or 
supine (n=47) 

 Supine body position (odds 
ratio 6·8 [1·7–26·7], p=0·006)  
 independent risk factors for 
nosocomial pneumonia 

Drakulovic MB, Torres A, Bauer TT, et al. Lancet 1999;354:1851-8. 



Van Nieuwenhoven CA, Vanderbroucke-Grauls C, van Tiel FH, et al. Crit Care Med 2006;34:396-402. 



Pittet D, Allegranzi B, Boyce J, et al. Infect Control Hosp Epidemiol 2009;30:611-622. 
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Adapted from: Dezfulian C, Shojania K, Collard HR, et al. Am J Med 2005;118:11-8. 



Girou E, Buu-Hoi A, Stephan F, et al. Intensive Care Med 2004;30:225-33. 

Tracheal bacterial counts Time course of tracheal colonisation 

Subglottic suction 



Muscedere J, et al. Crit Care Med. 2011 Aug;39(8):1985-91. 
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Chan EY, Ruest A, Meade MO, et al. BMJ 2007 doi: 10.1136/bmj.39136.528160.BE. 



Chan EY, Ruest A, Meade MO, et al. BMJ 2007 doi: 10.1136/bmj.39136.528160.BE. 
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VAP incidence 



Chan EY, Ruest A, Meade MO, et al. BMJ 2007 doi: 10.1136/bmj.39136.528160.BE. 
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 Selective oropharyngeal decontamination (SOD) 

 Application of topical antibiotics in the oropharynx only 
 

 Selective digestive tract decontamination (SDD) 
 Administered both topically and systemically without 

antianaerobic activity 
 

de Smet AM, et al. N Engl J Med. 2009 Jan 1;360(1):20-31. 



de Jonge E, et al. Lancet 2003; 362: 1011–16. 



 



Liberati A, et al. Cochrane Database Syst Rev. 2009 Oct 7;(4):CD000022. 
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Liberati A, et al. Cochrane Database Syst Rev. 2009 Oct 7;(4):CD000022. 
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 This strategy has not yet been adopted in general 

practice 
 This might increase the risk of antibiotic-resistant 

infections including C. difficile infections. 
 Long-term studies for antimicrobial resistance are 

lacking. 
 No data in hospitals with high baseline rates of 

antibiotic resistance. 

de Smet AM, et al. N Engl J Med. 2009 Jan 1;360(1):20-31. 
Klompas M, et al. Infect Control Hosp Epidemiol. 2014 Aug;35(8):915-36. 





 Generalized mucosal immune response 
 Balanced T-helper cell response 
 Self-limited inflammatory response 
 Polymeric IgA secretion 

Walker WA. Clin Infect Dis. 2008 Feb 1;46 Suppl 2:S87-91. 



Barraud D, et al. Chest. 2013 Mar;143(3):646-55. 

Petrof EO, et al. Crit Care Med. 2012 Dec;40(12):3290-302. 
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 May lower VAP rates but insufficient data to determine 

impact 
 Ultrathin polyurethane endotracheal tube cuffs 
 Automated control of endotracheal tube cuff pressure 
 Saline instillation before tracheal suctioning 
 Mechanical tooth brushing 

Klompas M, et al. Infect Control Hosp Epidemiol. 2014 Aug;35(8):915-36. 



Lawrence VA, et al. Ann Intern Med. 2006 Apr 18;144(8):596-608. 



Jelic S, et al. Crit Care. 2008;12(2):209. 

Klompas M, et al. Infect Control Hosp Epidemiol. 2014 Aug;35(8):915-36. 




	Prevention of HAIs
	Slide Number 2
	Overview
	HAP vs VAP
	Pathogenesis HAP
	Pathogenesis VAP
	Pathogenesis VAP
	Prevention strategies
	VAP bundle
	Hand hygiene
	Non-invasive positive pressure ventilator (NIPPV)
	Overview
	NIPPV
	NIPPV
	Body Position
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Body position
	Subglottic suction
	Subglottic suction
	Subglottic suction
	Slide Number 23
	Subglottic suction
	Oral Care with antiseptics
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Antibiotics prophylaxis
	SOD vs SDD
	Slide Number 32
	Slide Number 33
	SOD
	SOD
	SDD
	SDD
	SOD vs SDD
	Probiotics
	Probiotics
	Probiotics vs VAP
	Probiotics vs Mortality
	Probiotics vs Mortality
	Other stategies
	Prevention Postop Pneumonia
	Conclusion
	Slide Number 47

