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I. Purpose: 
To decrease the incidence of ventilator-associated pneumonia (VAP) in critically ill 
trauma patients.  
 

II. Background: 
Ventilator-associated pneumonia is the most prevalent infection encountered in the 
intensive care unit (ICU). This has led to countless studies about diagnosis, 
management, and prevention due to the associated morbidity, mortality, and cost.12-14 
Ventilator-associated pneumonia occurs in roughly 20% of ICU patients with 
mortality ranging from 20- 50%.10-12, 14 To improve upon early diagnosis and 
management of these patients, the Centers for Disease Control and Prevention (CDC) 
published a set of guidelines to aid with early detection and management of patients 
who were at risk for developing VAP.2-3  

Despite this, the diagnosis of VAP remains elusive, especially in the polytrauma 
patient. Multiple studies have shown the futility of using scoring systems such as the 
Clinical Pulmonary Infection Score (CPIS) to diagnose and treat pneumonia in the 
trauma patient.16 The triggers used in these scoring systems can also be seen in 
patients with multiple traumatic injuries secondary to the inflammatory response, 
chest trauma (i.e. pulmonary contusions, atelectasis, lobar collapse), or as a result of 
resuscitation (i.e. pulmonary edema, worsening pulmonary contusions, transfusion-
related acute lung injury [TRALI], etc.). Using these methods will result in over-
diagnosis of VAP with concomitant over-usage of antimicrobial agents and promote 
drug resistance.4-6  
There are now data to support the use of well-defined algorithms based on clinical 
and objective (via quantitative cultures) data to aid in the diagnosis and management 
of VAP. Additionally, in 2016, the CDC developed an algorithm entitled ‘Ventilator 
Associated Events’. 
 

III. Goals: 
A. To promptly identify patients at risk for developing or who have developed a VAP 
B. To standardize the diagnosis of a VAP 
C. To outline the management options for VAP 
D. To identify preventive measures for VAP 

 
IV. Guideline: 

A. Key Principles: 
1. Diagnosis: 

a. Must be via quantitative method regardless of the process used to obtain the 
specimen. 

b. No sputum or respiratory cultures 
2. Management: 

a. Antibiotics should be initiated following positive cultures unless in the setting 
of sepsis 
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b. Antibiotics should be discontinued after 7 days unless in the setting of 
pseudomonas, extended spectrum beta-lactamase (ESBL), stenotrophomonas, 
or acinetobacter. 

3. Prevention: 
a. Daily spontaneous breathing trials (SBTs) when appropriate to facilitate 

liberation from the mechanical ventilator. 
 

B. Details: 

1. Diagnosis: 
a. A patient with impaired gas exchanged in addition to THREE of the findings 

below should be evaluated for possible VAP: 
1. Abnormal temperature (>38°C or <36°C) 
2. Abnormal WBC (>12,000 cells/mcl or <4,000 cells/mcl) or presence of  > 

10% bands 
3. Macroscopically purulent sputum 
4. New or changing infiltrate on chest radiograph 
Impaired gas exchange is defined as oxygen desaturations requiring increased 
oxygen requirements (increased FiO2) or mechanical ventilator demand. Also 
includes decreasing P:F ratio (< 240). 

b. Bronchoscopy with bronchoalveolar lavage (BAL) should be performed. 
Specimen should be sent for quantitative culture only. Respiratory cultures are 
of no use for diagnosis and should not be obtained. 
1. Procedure should include four aliquots of 10 mL saline injected via the 

bronchoscope into the most worrisome lobar bronchus with aspiration into 
a sputum trap.  

2. The bronchoscopic channel needs to be cleared prior to obtaining a sample 
to decrease the chances of a false positive. 

3. All mucus plugs need to be cleared prior to the procedure.  
c. A diagnosis of VAP is made if the BAL has > 105 cfu/mL (> 104 cfu/mL for 

mini-BAL) AND the patient has been on mechanical ventilation for more than 
TWO calendar days, with the day of initiation being day one.4-5 

2. Management: 
a. Antibiotics should not be initiated until confirmed by culture unless in the 

setting of sepsis. This promotes antibiotic stewardship and decreases the risk 
of developing drug-resistant bacteria within the institution.6 

b. Empiric antibiotics should be dictated by current hospital antibiogram.6-10 
c. Antibiotics, once initiated, should be de-escalated as soon as possible. 

d. Antibiotic duration is 7 days.10 
e. Repeat BAL (via bronchoscopy or mini-BAL) should be performed on Day #4 

of antibiotic therapy if the patient continues to show clinical signs of VAP. 
1. If the BAL shows < 104 cfu/mL (103 cfu/mL for mini-BAL) of the same 

organism, antibiotics should be discontinued after 7 days. 
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2. If the BAL shows > 104 cfu/mL (103 cfu/mL for mini-BAL) of the same 
organism, antibiotics should be continued for a total course of 14 days. 

f. Quantitative cultures that grow pseudomonas, ESBL, stenotrophomonas or 
acinetobacter (non-glucose fermenting gram negative bacilli) should be treated 
for a minimum of 14 days as shorter durations are associated with higher rates 
of recurrence with these organisms.10 

g. Empiric antibiotic therapy should be discontinued if the culture results are 
negative.6, 10 

3. Additional Considerations: 
a. The routine involvement of Infectious Disease (ID) in the management of 

VAP is not recommended. 
b. Reference the current NTDS Data Dictionary for the TQIP definition of VAP 

for purposes of registry capture. Clinically relevant VAP, as determined by 
the treating clinician, may differ from the TQIP definition. Because both the 
definition of VAP and the decision to treat are complicated processes, 
ultimate determination of need for therapy should be left to the discretion of 
the treatment team. 

c. Aspiration of oral and gastro-esophageal contents is a common cause of 
direct injury in trauma and can lead to the infectious process of aspiration 
pneumonia. Identification of known aspiration or risk factors is imperative. 
Prophylaxis with antibiotics is not recommended unless there are signs and 
symptoms of an acute infectious process occurring at least 48 hours 
following the witnessed event.  

4. Prevention: 
a. The following table (Table 1.) provides guidance for the prevention of VAP.8, 

15 It includes the ABCDE Bundle which extends the original VAP bundle and 
was developed to improve the health of ventilated patients by reducing their 
risk of oversedation, immobility and mental status changes.19 
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Table 1:  VAP Preventative Measures.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Subglottic suctioning Analgesia and sedation choice 

Frequent rotation  Early mobility and exercise 

Elevation of head of bed (HOB) at 45o (no lower 
than 30o) 

Assess, manage, and prevent pain and 
delirium 

Oral care with antiseptic solution e.g., 
chlorohexidine gluconate Humidifier change every 5-7 days 

Use of metered dose inhaler (MDI) vs. nebulizer 
when indicated Closed endotracheal suctioning 

Daily spontaneous awakening and breathing trials 
(when indicated) 

Changing ventilator circuit only when   
clinically indicated (soiled or faulty) 

Avoidance of gastric distension Maintain ET cuff pressure 20 – 30 cm H2O 
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VAP GUIDELINE  
 

 
 

 
 
 

Clinical Suspicion of 
VAP 

Fiberoptic 
Bronchoscopy with BAL 

Concern for sepsis  

YES NO 

Hold initiation of 
antibiotics  

Start broad spectrum 
antibiotics  

Initial Results  

No growth to date  Insignificant growth 
(<100,000 cfu/ml) 

Significant growth                   
(>100,000 cfu/ml) 

Continue to hold 
antibiotics  

Start antibiotics 
specific for bacteria, or 

narrow if broad-
spectrum antibiotics 

were initiated, treat for 
7 days  

If growing 
pseudomonas, ESBL, 

Stenotrophomonas, or 
Acinetobacter 

treatment should be 
for 14 days  


