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Nosocomial Pneumonia 
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Semirecumbent Position 



Pulmonary 
aspiration of 

 gastric content 
in patients 

receiving M.V.: 
 The effect of 
body position. 

 
  

Torres et al, 
Annals of Internal 
med. 116: 540-543, 

1993 

Semirecumbent Position 



Semirecumbent Position 
n  86 patients randomized (Drakulovic, Lancet 1999,354 ,

1851-58) 

Supine SR P 

. Clinical 
pneumonia 
. Microbiological 
   pneumonia 
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n  Only independent factor : supine position : OR = 5.7, CI 95% : 1.1. – 39.9 
n  Under - used in clinical practice (Cook, CCM 2002) 
n  CDC : level II 
n  European consensus : supine position must be avoided (Hubmayer,  
   ICM 2002) 
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VAP : Closed or Open Tracheal Suction 
System 

 443 patients 

Closed Open 

VAP% 20.5 18.0 

Lorente et al CCM 2005, 33, 115 

VAP/1000 vent.days 
17.6% / 15.8% 



Deppe  1990 
 

Johnson 1994 
 

Combes  2000 
 

Zeitoun  2003 
 

Rabitsh  2004 
 

Topeli  2004 
 

Lorente  2005 
 

Lorente  2006 
 
TOTAL 

CRIT CARE MED 2007;35: 260 

VAP : Closed or Open Tracheal Suction System 



Susbglottic Suctioning 



Susbglottic Suctioning 

n  NO heterogeneity (p=0.77). z=4.31 p<0. 0001 
n  859 patients included: 20% VAP control group vs 10% sub – 

glottic aspiration group . 

Odds   ratio 
.1 10 

Studies 

  0.36   (0.15,0.84)   Mahul   (1992) 
  0.47   (0.22,1.00)   Valles   (1995) 
  0.59   (0.24,1.43)   Kollef   (1999) 
  0.36   (0.13,1.01)   Bo   (2000) 
  0.22   (0.06,0.81)   Smulders   (2002) 

  0.41   (0.27,0.61)   ALL   (95%   CI) 

  Odds   ratio 
  (95%   CI) 
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AJRCCM  2010  182  910-917 



Susbglottic Suctioning 

     CDC level II 
 
MMWR 2004 , 53 , 1 - 36 



Effects of Semirecumbent Position and Susbglottic Suctioning 

 

Girou et al  ICM 2004, 30, 225-233 

Controls 

Controls 







CUFF 

AM J RESPIR CRIT CARE MED 1996; 154: 111 

PRESSION 
 < 20 cm H2O 



55 patients 

FAILURE OF SUBGLOTTIC ASPIRATION   7.52 1.48 – 38.07 
 

LOW CUFF PRESSURE        4.23  1.12 – 15.92 
 

PRIOR HISTORY OF CARDIAC DISEASE    2.17   0.58 – 8.09 

NO ANTIBIOTIC 

CUFF 
Risk of vap 

AM J RESPIR CRIT CARE MED 1996; 154: 111 



Classical cuff POLYURETHANE cuff 
≠ 10 to 50 µm ≠ < 10  µm 

CUFF 





HMEs 



               TYPE HUMUDIF.        INCIDENCE VAP (%)    
 

Martin       1990      HDP          +            7            19 
 

Roustan      1992      HDP          +            9            15   
 

Dreyfuss     1995      HDP          +           10            11   
 

Branson      1996      HGS        HW            6             5 
 

Hurni       1997      HGS          +            9            13 
 

Kirton       1997      HDP          +            6            16 
 

Boots       1997      Mixte            19            17 
 

Kollef       1998      HGS        HW            9            10 
 

Memish       2001      HGS          +           11            16 
 

Lacherade  2005      Mixte        HW          25            19 
 

Boots       2006      Mixte        HW            13            12 
 

Lorente       2006      HGS        HW          40            16 
CRIT CARE MED 2007; 35: 2843 



Rello J, Crit Care Med , 2006;34:2766 



IV Cefuroxime decreases the Rate of 
Nosocomial Pneumania 

Pneumonia 

cefuroxime control 

Sirvent et al AJRCCM 1998, 155, 1729-1734 

u  Prospective , open-label , controlled study 
u  100 patients. Cefuroxime 1.5gx2. Placebo 

50 % 

24 % 

P = 0.007 



Oropharyngeal Decontamination 

(Bergmans, AJRCCM 2001 ,164 , 382-388) 

n=226 
 

p<0.0004 and 
    0.02 



Mortality 

(De Jonge, 
Lancet 2003) 

31% 
 
24% 





Mortality (D28) 

   Crude mortality 
 

SDD SC SOD 

26.9% 26.5% 27.5% 

De Smet et al NEJM 2009, 360, 20-31 

Adjusted OR (CI 95 %) 
 

SDD : 0.83 (0.72 – 0.97) 
P = 0.02 

SOD : 0.86 (0.74-0.99) 
P = 0.045 

Standard Care : 1:00 



                 VAP 
 

        n         Type CHX                     CHX                    Placebo 
 
FOURRIER 2000       30          0.2% gel         5 (17%)             18 (60%) 
 

GRAP 2004        7          0.12%         4 (57%)    3 (60%) 
 

MCNAUGHTON 2004*        91          0.2% sol         8 (9%)    5 (6%)      
 

FOURRIER 2005      114          0.2% gel        13 (11%)              12 (11%) 
 

KOEMAN 2006      127          2%         13 (10%)  23 (18%) 
 

TANTIPONG  2008      102          2%         5 (9%)  10 (19%) 

Intensive Care Med 2000; Heart Lung 2004; *Intensive Care Med 2004 (abstract); Crit Care Med 2005; AJRCCM 2006 
Infect  Control Hosp Epidemiol 2008. 

Chlorhexidine 



Iodine POVIDONE 

Seguin et al CRIT CARE MED 2006; 34: 1514 
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Iodine POVIDONE 



De Riso   1996  3/173  9/180   
 

Fourrier   2000  5/30  13/30 
 

Fourrier   2005  13/114  12/114 
 

Koeman   2006  13/127  23/130 
 

Mac Naughton  2004  21/101  21/93 
 

Segers   2005  35/485  67/469 
 

Seguin   2006  3/36  25/62 
 

Treatment + Treatment - 

BMJ 2007 

TOTAL 

0,1    0,2          0,1       1        2            5         10 

META ANALYSIS – RISK OF VAP 



Non-invasive Ventilation 

Girou E. JAMA 2000;284:2361 











CONTROL SECRETIONS 
SUBGLOTIC ASPIRATION 

DECONTAMINATION 
ANTIBIOTICS 

ANTISEPTICS 

REFLUX 
POSITION 

CUFF 

OROTRACHEAL INTUBATION 

LIMIT RISK EXPOSURE CONCLUSION 1 



Conclusion 2 

 Do not forget the simpliest 
and most effective methods : 

 
   Hand washing 
Hand rubing 

 


