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Respir Care 2005; 50:714Respir Care 2005; 50:714--724724



VAP refers to pneumonia VAP refers to pneumonia 

that arises that arises 

more than 48more than 48--72 hours 72 hours 
after after 

endotracheal intubationendotracheal intubation

Am J Respir Crit Care Med 2005; 171:388Am J Respir Crit Care Med 2005; 171:388--416416





Marquette CH, et al. ERJ 1994; 7:105Marquette CH, et al. ERJ 1994; 7:105--113113

Definite pneumonia: Definite pneumonia: 

pathogenic evidence of pneumonia on histological examinationpathogenic evidence of pneumonia on histological examination

of the lung tissue obtained by open lung biopsy or at postmortemof the lung tissue obtained by open lung biopsy or at postmortem examination. examination. 

Pneumonia is defined as an area of consolidation with intense PMPneumonia is defined as an area of consolidation with intense PMN accumulationN accumulation

in the bronchioles and alveolar airspaces with or without abscesin the bronchioles and alveolar airspaces with or without abscess formations formation



Diagnosis of VAP has been a controversial subject:Diagnosis of VAP has been a controversial subject:

(1)(1) Differentiation between colonization and infection Differentiation between colonization and infection 
of the lower respiratory tractof the lower respiratory tract

(2) Interpretation of clinical signs and symptoms suggestive of (2) Interpretation of clinical signs and symptoms suggestive of lung infectionlung infection

(3) Use of antibiotics in the intensive care unit (3) Use of antibiotics in the intensive care unit 

JY JY FagonFagon. . SeminSemin Respir Crit Care Med 2006; 27:34Respir Crit Care Med 2006; 27:34--4444



The excessive use of 
antibiotics in the ICU 
determines a higher 

morbidity and mortality rate 
in the ICU

Blot S. Blot S. ClinClin MicrobiolMicrobiol Infect 2008; 14: 5Infect 2008; 14: 5--1313

Use of antibiotics in the intensive care unitUse of antibiotics in the intensive care unit……



ERJ 2006; 27:158ERJ 2006; 27:158--164164



No pathognomonic test for VAPNo pathognomonic test for VAP

New or progressing lung infiltrates New or progressing lung infiltrates 

PlusPlus

Clinical evidence of infection:Clinical evidence of infection:

Two or moreTwo or more

Fever >38oC or hypothermiaFever >38oC or hypothermia

Leukocytosis or leukopeniaLeukocytosis or leukopenia

Purulent secretions Purulent secretions 

Reduced oxygenation Reduced oxygenation 

Interpretation of clinical signs and symptoms suggestive of lungInterpretation of clinical signs and symptoms suggestive of lung infectioninfection……



Basing the diagnosis of VAP exclusively Basing the diagnosis of VAP exclusively 

on clinical and radiological findings:on clinical and radiological findings:
3030--35% false negatives, 2035% false negatives, 20--25% false positives 25% false positives 

ERM 2011; 53:11ERM 2011; 53:11--2323



PuginPugin J, et al. Am Rev Respir J, et al. Am Rev Respir DisDis 1991; 143:11211991; 143:1121--11291129





Am J Respir Crit Care Med 2003; 168:173Am J Respir Crit Care Med 2003; 168:173--179179



1.  Diagnostic testing is ordered for two purposes:1.  Diagnostic testing is ordered for two purposes:

To define whether a patient has pneumoniaTo define whether a patient has pneumonia

To determine the etiologic pathogen when pneumonia is presentTo determine the etiologic pathogen when pneumonia is present

2.2. All patients suspected of having VAP All patients suspected of having VAP 

should undergo LRT sampling, should undergo LRT sampling, 

with subsequent microscopic analysis and culture of the specimenwith subsequent microscopic analysis and culture of the specimen

3.     All samples should be collected before antibiotic changes3.     All samples should be collected before antibiotic changes

AJRCCM 2005; 171:388AJRCCM 2005; 171:388--416416



JL Vincent et al. Drugs 2010; 70 (15): 1927JL Vincent et al. Drugs 2010; 70 (15): 1927--19441944



Differentiation between colonization and infection Differentiation between colonization and infection 
of the lower respiratory tractof the lower respiratory tract

Craven DE et al. Craven DE et al. ClinClin Chest Med 2011; 32:547Chest Med 2011; 32:547--557557



Samples can include Samples can include 
1. an endotracheal aspirate, 1. an endotracheal aspirate, 

2. bronchoalveolar lavage sample, 2. bronchoalveolar lavage sample, 
3. or protected specimen brush 3. or protected specimen brush 

samplesample

The sampling area is selected based on location  of The sampling area is selected based on location  of 

infiltrate or the segment with the most purulent infiltrate or the segment with the most purulent 

secretionssecretions



1. Pathogens causing pneumonia at concentrations > 105 to 106 CFU/ml
2. Contaminants generally < 104 CFU/ml
3. Because PSB collects 0.001-0.01 ml of secretions, the presence of >103 bacteria

in the originally diluted 1ml sample represents 105 to 106 CFU/ml
4. 104 CFU/ml for BAL, which collects 1ml of secretions in 10-100ml of effluent 

represents 105 to 106 CFU/ml for pulmonary secretions 

SeminSemin Respir Crit Care Med 2006; 27:34Respir Crit Care Med 2006; 27:34--4444



Techniques for Bacterial SamplingTechniques for Bacterial Sampling

Bronchoscopic PSB

Bronchoscopic BAL

Non-Bronchoscopic BAL

Blind Bronchial Suctioning

Endotracheal aspirates Less Less 

invasiveinvasive

More specificMore specific
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Safety and tolerability of nonSafety and tolerability of non--bronchoscopic lavage in bronchoscopic lavage in 

ARDSARDS

GD. Perkins et al. Chest 2005;127 1358GD. Perkins et al. Chest 2005;127 1358--13631363



ReaRea-- NetoNeto A. et al. Crit Care 2008; 12:R56A. et al. Crit Care 2008; 12:R56



To evaluate a strategyTo evaluate a strategy………………....

An answer is needed for the two following questions:An answer is needed for the two following questions:

(1)(1) Does application of the strategy result Does application of the strategy result 

in a benefit for the patientin a benefit for the patient

(2)(2) Does application of the strategy result in Does application of the strategy result in 

reducing and controlling overuse of antimicrobial reducing and controlling overuse of antimicrobial 
agentsagents

SeminSemin Respir Crit Care Med 2006; 27:34Respir Crit Care Med 2006; 27:34--4444

Deciding on the best type of samples for diagnosing VAP is stillDeciding on the best type of samples for diagnosing VAP is still

a controversial issuea controversial issue



51 Patients51 Patients

67% 58% 67%
74%

AJRCCM 1998;AJRCCM 1998;
157:371157:371--376376



1.1. Absence of difference in mortality and morbidity Absence of difference in mortality and morbidity 

when comparing invasive versus non invasive diagnostic managemenwhen comparing invasive versus non invasive diagnostic managementt

2. Quantitative EA isolates agreed with those obtained by PSB an2. Quantitative EA isolates agreed with those obtained by PSB and BAL d BAL 



Ann Intern Med 2000; 132:621Ann Intern Med 2000; 132:621--630630





Randomized study, Randomized study, 
76 patients76 patients

TBAS TBAS vsvs BAL/PSB BAL/PSB 

AJRCCM 2000; 162:119AJRCCM 2000; 162:119--125125





1.1. Similar diagnostic yield Similar diagnostic yield 
for non invasive (51%) and for non invasive (51%) and 
invasive techniques (60%)invasive techniques (60%)

2.2. Length of ICU stay and Length of ICU stay and 
MV, crude and adjusted MV, crude and adjusted 

30 day mortality 30 day mortality 
not significantly differentnot significantly different

3.3. Cost for microbial Cost for microbial 
investigation significantly investigation significantly 

higher using invasive higher using invasive 
techniquestechniques



1.1. Invasive techniques lead to more antibiotic changesInvasive techniques lead to more antibiotic changes
2.2. They do not improve the outcome They do not improve the outcome 

Prospective study
91 patients

Quantitative  versus non quantitative 

Crit Care Med 2000; 28:2737Crit Care Med 2000; 28:2737--27412741



NEJM 2006; 355:2619NEJM 2006; 355:2619--26302630



p=0.9

p=0.1

1.1. Similar Similar 
clinical outcomesclinical outcomes

2. Similar 2. Similar 
overall use overall use 

of antibiotics of antibiotics 



NEJM 2006; 355:25NEJM 2006; 355:25



Cochrane Database Cochrane Database SystSyst Rev 2008; (4):CD006482Rev 2008; (4):CD006482







ClinClin Infect Infect DisDis 2010; 51:S292010; 51:S29--S35S35



J Crit Care 2008; 23:74J Crit Care 2008; 23:74--8181



Chest 2003; 123:518Chest 2003; 123:518--523523



An early report based on the results 
obtained directly by plating LRT 
secretions with 6 E-test strips is 
associated with better antibiotic use, 
less antimicrobial misuse, 
and a decrease in antimicrobial-related
adverse events. 

ClinClin PulmPulm Med 2009; 16:302Med 2009; 16:302--308308



ClinClin Infect Infect DisDis 2010; 51:S422010; 51:S42--S47S47



Guidelines Guidelines 

vs.vs.

GuidelinesGuidelines



ClinClin Infect Infect DisDis 2010; 51:S292010; 51:S29--S35S35

By some accounts, we are approaching a preBy some accounts, we are approaching a pre--antibiotic era in which antibiotic era in which 

patients infected with specific pathogens, patients infected with specific pathogens, 
including including methicillinmethicillin resistant resistant Staphylococcus Staphylococcus aureusaureus, , 

AcinetobacterAcinetobacter species, species, Pseudomonas aeruginosaPseudomonas aeruginosa,  and MDR ,  and MDR EnterobacteriaceaeEnterobacteriaceae, , 

frequently receive inappropriate initial antimicrobial treatmentfrequently receive inappropriate initial antimicrobial treatment



the narrowing of initially prescribed broadthe narrowing of initially prescribed broad--spectrum spectrum 
antimicrobial regimensantimicrobial regimens on the basis of microbiological data on the basis of microbiological data 

and and the shortening of the duration of antibiotic treatmentthe shortening of the duration of antibiotic treatment is is 

an important component of dean important component of de--escalationescalation……

NEJM 2006; 355:25NEJM 2006; 355:25



1. Delays in the initiation of appropriate therapy 1. Delays in the initiation of appropriate therapy 
can increase mortality of VAP  and can increase mortality of VAP  and 

thus therapy should not be postponed thus therapy should not be postponed 
for the purpose of performing diagnostic studies for the purpose of performing diagnostic studies 

in patients clinically unstablein patients clinically unstable

2. The knowledge of local microThe knowledge of local micro--organism patterns organism patterns 

and the optimization of initial empiric treatmentand the optimization of initial empiric treatment
could be more important could be more important 

than the methods used to obtain and cultivate pulmonary secretiothan the methods used to obtain and cultivate pulmonary secretions ns 
in reducing the morbidity and mortality in patients with VAPin reducing the morbidity and mortality in patients with VAP

3. The most recommended sample for the diagnosis of VAP The most recommended sample for the diagnosis of VAP 

is the one that can be conducted most rapidly at each center is the one that can be conducted most rapidly at each center 
by a physician with experience in the techniqueby a physician with experience in the technique

Conclusions Conclusions 
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