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EMPIRIC THERAPY of VAP

● When VAP is suspected clinically

○ Obtain microbiological

○ Start antimicrobial therapy in:

■ Signs of septic shock or

■ Rapidly progressive organ dysfunction



Empiric regimens for VAP are 

determined by multiple factors

● Local known distribution of pathogens causing VAP 

● Patient's individual risk factors for MDR

● Results of a good-quality Gram stain 

● Results of PCR multiplex 

● Potential adverse effects of antimicrobial agents

● Potential drug interactions

● Drug cost and availability

● Patient's severity of illness 

● Clinician's familiarity with different antibiotics



Risk factors for MDR pathogens
(Pseudomonas aeruginosa, other gram-negative bacilli, and MRSA):

● Intravenous (IV) antibiotic use within the previous 90 days

● Septic shock at the time of VAP

● Acute respiratory distress syndrome (ARDS) preceding VAP

● ≥5 days of hospitalization prior to the occurrence of VAP

● Acute renal replacement therapy prior to VAP onset



Risk factors specifically for 
MDR Pseudomonas aeruginosa and other gram-
negative bacilli:

● Treatment in an ICU in which >10 percent of gram-negative bacilli 
associated with VAP are resistant to piperacillin-tazobactam 
and/or cefepime

● Treatment in an ICU in which local antimicrobial susceptibility rates 
among gram-negative bacilli are not known

● Colonization with and/or prior isolation of MDR Pseudomonas or other 
gram-negative bacilli on culture from any body site (but especially from 
the respiratory tract)



Risk factors specifically for MRSA

● Treatment in a unit in which >10 to 20 percent of S. aureus 

isolates associated with VAP are methicillin resistant 

● Treatment in a unit in which the prevalence of MRSA is not 

known

● Colonization with and/or prior isolation of MRSA on culture 

from any body site (but especially the respiratory tract)



Legionella spp (rare)

● Increased susceptibility in
○ Compromised immune systems
○ Diabetes mellitus
○ Renal disease
○ Structural lung disease
○ Recently treated with glucocorticoids 

● Add empiric anti-Legionella therapy (azithromycin or a fluoroquinolone)
○ Clinical syndrome is consistent with Legionella pneumonia (eg, 

severe illness, bilateral patchy infiltrates) +
■ Legionella spp outbreak or 
■ Patient is not improving on initial empiric therapy



Viruses and fungi

● All HAP/VAP is NOT caused by bacteria.

● Viruses (COVID-19, influenza) and fungi can cause similar 

clinical presentations, especially in patients with severe 

immunocompromise



Anaerobes (rare)

● Empiric treatment (beta-lactam-betalactamase inhibitor, a carbapenem, 

metronidazole, moxifloxacin, or clindamycin) in 

○ frank and/or gross aspiration (inhalation of vomitus), 

○ Poor dentition

○ Recent abdominal surgery

○ Presence of possible lung abscess

○ Not improving on initial empiric therapy

○ A good-quality (eg, from BAL) Gram stain demonstrates polymicrobial 

organisms or polymicrobial oral flora









International ERS/ESICM/ESCMID/ALAT guidelines

14



● If the beta-lactam beta-lactamase agents are not available
+
● High suspicion for carbapenem-resistant gram-negative 

bacilli

→ Addition of one of the following agents along with a carbapenem :

○ Tobramycin
○ Colistin
○ Aztreonam
○ Levofloxacin
○ Ciprofloxacin



Aminoglycosides

● Are not recommended as monotherapy for gram-negative infections
○ Poor lung penetration
○ Increased risk of nephrotoxicity and ototoxicity
○ Poorer clinical response rates

● As part of the initial empiric regimen in patients with (prefer tobramycin)
○ Septic shock or
○ Rapidly progressive disease when there are little or no alternative options

● Aminoglycoside should be discontinued
○ Isolated microorganism is susceptible to a beta-lactam
○ After two or three days in patients who have improved clinically
○ Cultures are negative



● Polymyxins (intravenous colistin or polymyxin B) in :
○ Highly resistant Pseudomonas spp, Acinetobacter spp, 

Enterobacterales (including Klebsiella pneumoniae) and

○ Newer beta-lactam beta-lactamase agents are not available

● Aztreonam
○ As a second agent for gram-negative bacteria with another 

beta-lactam 

● Anti-pseudomonal fluoroquinolones 
○ Second agent for gram negative bacilli 



No clinical improvement after 48 to 72 hours

● Evaluation of:
○ Complications (eg, empyema, lung abscess)

○ Other sites of infection

○ Alternate diagnoses (eg, thromboembolic disease, pulmonary 

edema, malignancy, hypersensitivity reaction, etc). 

● Obtain additional diagnostic pulmonary cultures 

● Expand empiric regimen

● Consider  viral infections or Legionella 

● In immunocompromised patients: Consider fungal, viral, 

parasitic, and less common bacterial pathogens



DURATION

● Suggestion: seven days

● longer than seven days in:
○ Metastatic infection

○ Gram-positive bacteremia

○ Slow response to therapy

○ Immunocompromise

○ Pyogenic complications such as empyema or lung abscess

● Monitoring serial procalcitonin levels can help guide the decision 

to discontinue antibiotics



Aerosolized antibiotics

● Aerosolized colistin, polymyxin, or aminoglycosides can 

be used as adjunctive therapy (in combination with IV 

antibiotics) in patients with VAP MDR gram-negative 

bacilli, such as A. baumannii or P. aeruginosa
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