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  “new lung infiltrate plus 

  clinical evidence that the infiltrate is of an 
infectious origin, which include the new onset 
of fever, purulent sputum, leukocytosis, and 
decline in oxygenation.” 

 



 HAP: 

- Arises 48 hours or more after hospital admission 

- Is not incubating at the time of admission 

  VAP: 

- Arises 48 hours or more after intubation  

 

(American Thoracic Society/IDSA. Am J Respir Crit Care Med 2005;171:388-416) 
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(American Thoracic Society. Am J Respir Crit Care Med 2005;171:388-416) 





 Early-onset  

Principal pathogens 

Staphylococcus aureus 

Streptococcus pneumoniae 

Haemophilus influenzae 

 Late-onset 

Principal pathogens 

MRSA 

Drug-resistant Gram-negative enterobacteriaceae 

Pseudomonas aeruginosa 

Acinetobacter baumannii 

 
Torres A, et al. Intensive Care Med 2009; 35:9–29 





 1-the use of the Grading of 
Recommendations Assessment, 
Development and Evaluation (GRADE) 
methodology for the evaluation of all 
available evidence  



 2-the removal of the concept of 
healthcare-associated pneumonia 
(HCAP)  

 3- the recommendation that each 
hospital generate antibiograms to 
guide healthcare professionals with 
respect to the optimal choice of 
antibiotics. 



 4-In an effort to minimize patient harm and 
exposure to unnecessary antibiotics and 
reduce the development of antibiotic 
resistance, we recommend that the 
antibiogram data be utilized to decrease the 
unnecessary use of dual gram-negative and 
empiric methicillin-resistant Staphylococcus 
aureus (MRSA) antibiotic treatment. 

 



 5-We also recommend short-course 
antibiotic therapy for most patients with HAP 
or VAP independent of microbial etiology, as 
well as antibiotic de-escalation. 





 Invasive Sampling (ie, Bronchoscopy, Blind 
Bronchial Sampling) With Quantitative 
Culture Results 

  Noninvasive Sampling (ie,Endotracheal 
Aspiration) With Quantitative Culture Results,  

  Noninvasive Sampling With Semiquantitative 
Culture Results? 



 We suggest noninvasive sampling with 
semiquantitative cultures to diagnose VAP, rather 
than invasive sampling with quantitative cultures 
and rather than noninvasive sampling with 

quantitative cultures  

 (weak recommendation, low-quality evidence). 

 Remarks: Invasive respiratory sampling includes 
bronchoscopic techniques (ie,  [BAL],  [PSB]) and 
blind bronchial sampling (ie, mini-BAL).  

 Noninvasive respiratory sampling refers to 
endotracheal aspiration. 



 II. If Invasive Quantitative Cultures Are 
Performed, Should Patients With 
Suspected VAP Whose Culture Results 
Are Below the Diagnostic Threshold 

for VAP (PSB With <10 3 Colony-

Forming Units [CFU]/mL, BAL With 

<10 4 CFU/mL) Have Their Antibiotics 

Withheld Rather Than Continued? 



 1. Noninvasive sampling with 
semiquantitative cultures is the preferred 
methodology to diagnose VAP ; however,the 
panel recognizes that invasive quantitative 
cultures will occasionally be performed by 
some clinicians.  



 For patients with suspected VAP whose 
invasive quantitative culture results are below 
the diagnostic threshold for VAP, we suggest 
that antibiotics be withheld rather than 
continued 

 (weak recommendation, very low-quality 
evidence). 

 



 IV. In Patients With Suspected HAP/VAP, 
Should Procalcitonin (PCT) Plus Clinical 
Criteria or Clinical Criteria Alone Be Used to 
Decide Whether or Not to Initiate Antibiotic 
Therapy? 



 Recommendation 

  For patients with suspected HAP/VAP, we 
recommend using clinical criteria alone, 
rather than using serum PCT plus clinical 
criteria, to decide whether or not to initiate 
antibiotic therapy 

 (strong recommendation, moderate-quality 
evidence). 

 



 V. In Patients With Suspected HAP/VAP, 
Should Soluble Triggering Receptor 
Expressed on Myeloid Cells (sTREM-1) Plus 
Clinical Criteria 

    or Clinical Criteria Alone Be Used to Decide 
Whether or Not to InitiateAntibiotic Therapy? 



   Recommendation 

 1. For patients with suspected HAP/VAP, we 
recommend using clinical criteria alone, 
rather than using bronchoalveolarlavage fluid 
(BALF) sTREM-1 plus clinical criteria, to 
decide whether or not to initiate antibiotic 
therapy 

  (strong recommendation, moderate-quality). 

 



 Recommendation 

 

 For patients with suspected HAP/VAP, we 
suggest using clinical criteria alone, rather 
than using CPIS plus clinical criteria, to decide 
whether or not to initiate antibiotic therapy 
(weak recommendation, low-quality 
evidence). 

 



 VI. In Patients With Suspected HAP/VAP, 
Should  (CRP) Plus Clinical Criteria, or Clinical 
Criteria Alone, Be Used to Decide Whether or 
Not to Initiate Antibiotic Therapy? 

 Recommendation 

  For patients with suspected HAP/VAP, we 
recommend using clinical criteria alone rather 
than using CRP plus clinical criteria, to decide 
whether or not to initiate antibiotic therapy 
(weak recommendation, low-quality evidence). 



 VII. In Patients With Suspected HAP/VAP, 
Should the Modified Clinical Pulmonary 
Infection Score (CPIS) Plus Clinical Criteria, or 
Clinical Criteria Alone, Be Used to Decide 
Whether or Not to Initiate Antibiotic Therapy? 



1- Temperature C Points 
-  36.5 and  38.4  0  

-  38.5 and  38.9 1 

-  39.0 or  36.0 2 

2- Blood leukocytes, mm-3 

-  4,000 and  11,000 0 

- < 4,000 or  > 11,000 1 

- + band forms 500 1 

3- Tracheal secretions 
- Absence of tracheal secretions 0 

- Presence of tracheal secretions 1 

- Purulent secretions 1 

4- Oxygenation: PaO2/FiO2, mm Hg 

- > 240 or ARDS 0 

-  240 and no evidence ARDS 2 
 

5- Pulmonary radiography 

- No infiltrate 0 

- Diffuse or patchy infiltrate 1 

- Localized infiltrate 2 

6- Culture of tracheal aspirate (semiquantitative 0-1-2-3 +) 

- Pathogenic bacteria cultured    1+ or no growth 0 

- Pathogenic bacteria cultured  > 1+ 1 

- Same pathogenic bacteria on Gram Stain > 1+ 1 

 



Recommendation 
 
For patients with suspected HAP/VAP, we 
suggest using clinical criteria alone, rather 
than using CPIS plus clinical criteria, to 
decide whether or not to initiate antibiotic 
therapy (weak recommendation, low-
quality evidence). 



 VIII. Should Patients With Ventilator-
Associated Tracheobronchitis (VAT) Receive 
Antibiotic Therapy? 

 VAT has been defined as fever with no other 
recognizable cause, with new or increased 
sputum production, positive ETA culture 

(>106 CFU/mL) yielding a new bacteria, and 

no radiographic evidence of nosocomial 
pneumonia 



 In patients with VAT, we suggest not 
providing antibiotic therapy (weak 
recommendation, low-quality evidence). 

 















  For patients with VAP due to gram-negative 
bacilli that are susceptible to only 
aminoglycosides or polymyxins (colistin or 
polymyxin B), we suggest both inhaled and 
systemic antibiotics,rather than systemic 
antibiotics alone (weak recommendation, very 
low-quality evidence). 



 We recommend that MRSA HAP/VAP be 
treated with either vancomycin or linezolid 
rather than other antibiotics or antibiotic 
combinations (strong recommendation, 
moderate-quality evidence). 

 Remarks: The choice between vancomycin 
and linezolid may be guided by patient-
specific factors : blood cell counts, 
concurrent prescriptions for SSRI,renal 
function, and cost. 



 the choice of an antibiotic for definitive (not 
empiric)therapy be based upon the results of 
antimicrobial susceptibility testing (strong 
recommendation). 

 we recommend against aminoglycoside 
monotherapy (strong recommendation. 



  who are not in septic shock or at a high risk 
for death, and for whom the results of 
antibiotic susceptibility testing are known, we 
recommend monotherapy using an antibiotic 
to which the isolate is susceptible rather than 
combination therapy(strong recommendation, 
low-quality evidence). 

 



 who remain in septic shock or at a high risk 
for death when the results of antibiotic 
susceptibility testing are known, we suggest 
combination therapy using 2 antibiotics to 
which the isolate is susceptible rather than 
monotherapy (weak recommendation,very 
low-quality evidence). 



 For patients with HAP/VAP due to ESBL-
producing gram negative bacilli, we recommend 
that the choice of an antibiotic for definitive (not 
empiric) therapy be based upon the results of 
antimicrobial susceptibility testing and patient 
specific factors (strong recommendation, very 
low-qualityevidence). 

 Remarks: Patient-specific factors that should be 
considered when selecting an antimicrobial agent 
include allergies and comorbidities that may 
confer an increased risk of side effects. 



  we suggest treatment with either a 
carbapenem or ampicillin/ sulbactam if the 
isolate is susceptible to these agents (weak 
recommendation). 

  In patients with HAP/VAP caused by 
Acinetobacter species that is sensitive only to 
polymyxins, we recommend intravenous 
polymyxin (colistin or polymyxin B) (strong)  

 we suggest adjunctive inhaled colistin (weak 
recommendation 



 In patients with HAP/VAP caused by 
Acinetobacter species that is sensitive only to 
colistin, we suggest NOT using adjunctive 
rifampicin (weak recommendation, moderate-
quality evidence). 

 In patients with HAP/VAP caused by 
Acinetobacter species, we recommend 
against the use of tigecycline (strong 
recommendation). 



 For patients with VAP, we recommend a 7-
day course of antimicrobial therapy rather 
than a longer duration (strong 
recommendation, moderate-quality 
evidence). 

 Remarks: There exist situations in which a 
shorter or longer duration of antibiotics may 
be indicated, depending upon the rate of 
improvement of clinical, radiologic, and 
laboratory parameters. 






