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VENTILATOR-ASSOCIATED PNEUMONIA (VAP)

DEFINITION
A pneumonia where the patient is on mechanical ventilation for > 2 calendar days on the date of
event, with day of ventilator placement being Day 1,

AND
The ventilator was in place on the date of event or the day before.

VAP Algorithm (PNU2 Bacterial or Filamentous Fungal Pathogens):
| mmcicresTevioence | siws/srweroms | wsomstory |

Two or more serial chest
imaging test results with at

Literature Review

What is a VAP?

At least one of the following: | At least one of the following:

Why is it important?

* VAP is the most commonly infection in patients
requiring mechanical ventilation

« VAP prologs days of mechanical ventilation and
ICU length of stay

« National Trauma Data Base (NTDB) definition
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least one of the following:

¢ New and persistent or
progressive and persistent

* Infiltrate

* Consolidation

e Cavitation

¢ Pneumatoceles, in infants

<1-year-old

NOTE: In patients without
underlying pulmonary or
cardiac disease (for example:

respiratory distress syndrome,

bronchopulmonary dysplasia,
pulmonary edema, or chronic
obstructive pulmonary
disease), one definitive

chest imaging test result is
acceptable.

» Fever (>38°C or >100.4°F)
* Leukopenia (<4000
WBC/mm?) or leukocytosis
(212,000 WBC/mm?)

* For adults 270 years old,
altered mental status with no
other recognized cause

AND at least one of the
following:

* New onset of purulent
sputum or change in
character of sputum, or
increased respiratory
secretions, or increased

suctioning requirements

* New onset or worsening
cough, or dyspnea, or
tachypnea

¢ Rales or bronchial breath
sounds

» Worsening gas

exchange (for example: 02
desaturations [for example:
Pa02/Fi02 <240), increased

Aty (] [] i [)

® Organism identified from
blood

¢ Organism identified from
pleural fluid

* Positive quantitative
culture or corresponding
semi-quantitative culture
result from minimally-
contaminated LRT specimen
(specifically, BAL, protected
specimen brushing or
endotracheal aspirate)

s >5% BAL-obtained cells
contain intracellular bacteria
on direct microscopic exam
(for example: Gram’s stain)

¢ Positive quantitative
culture or corresponding
semi-quantitative culture
result of lung tissue

» Histopathologic exam
shows at least one of the
following evidences of
pneumonia:
- Abscess formation or
foci of consolidation with
intense PMN accumulation




Severe TBI/ Early VAP/ Causative Organisms

; Organisms for Early vs Late VAP
Pathogenesis of VAP e

Bacterial Colonization — oropharynx, Stomach, Sinus

4

Aspiration — Secretions, Vent condensate, Aerosol

i Ratriof View

Influenzae 2

Moraxella

Candida

Staph Aureus

Pseudomonas

Enterobacter

Serratia

— - - Klebsiella
Ventilator Associated Pneumonia

Early = Late
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Literature Review

A. Acquarolo et al 2005 1, Prospective random Empiric unasyn reduced occurrence of
open early onset pneumonia
C. Righy et al 2017 Meta analysis Empiric antibiotics reduced early onset
pneumonia and decreased ICU length of
stay
C. Evans et al 2018 1, Retrospective analysis Comprehensive empiric protocol and

antibiotic stewardship can prevent the
development of bacterial resistance to

therapy
F. Reizine et al 2019 2 multicenter double-blind Early use of antibiotics delayed and may
studies, Post hoc analysis prevent the occurrence of VAP in severe
TBI patients
B. Francois et al 2019 16 ICUs, RCT, double blind The incidence of early ventilator-

associated pneumonia was lower with
antibiotic prophylaxis
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Literature Review

Prevent the development of bacterial resistance to
empiric therapy:

« Comprehensive Protocol
» Antibiotic Stewardship

« Timely Antibiotic De-escalation
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Clinical Suspicion of VAP*

| Fiberoptic Bronchoscopy with BAL |

| Empiric antibiotic therapy based on timing of ICU admission

—

<7 days in ICU
Ampicillin/sulbactam 3g IV g6h**

>7 days in ICU
Vancomycin 20mg/kg 1V q12h +
Cefepime 2g IV gBh**

| Preliminary culture results >24 hours |

Insignificant Significant
peluiilioaie (<100,000 CFU/mL) (2100,000 CFU/ML)
Continue empiric Discontinue antibiotic Streamline antibiotic
antibiotic therapy therapy therapy

= ] 2

‘ Final culture results |

/\

| <100,000 cfuimL | | >100,000 cfuimL |

Empiric therapy discontinued JOURNAL of TaE Definitive antibiotictherapy yrcy

JONS
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Quality Improvement Project

1. Sputum Culture No growth AND/OR

- . . . No Clinical Signs of Infection:
Empiric Antibiotic Management _ — Discontinue antibiotics
In Al intubated Sputum Culture by Adminigtration *continue to monitor for signs of infection

patients \ Tracheal Aspirate to ek
P at h W ay (EA M P) admitted fo ICU be obtained within > Ampicillin/Sulbact N
with GCS<8 > 24 hours of am (Unasyn) 3g IV : 2. Sputum Culture Growth AND/OR
Gt q6h Clinical Signs of Infection:
ReE G ANSEy Continue Antibiotic

Fxpand coverage for organism if
identified

Reduce incidence of VAP in
patients with severe TBI

*Clinical Signs of Bronchoscopy with : Preliminary Culture

7/1/22-12/31/22 Infection BAL Results

* Considered in trauma e <7 days in ICU: »1 Sputum Culture No growth

i i 5T AND/OR
r::;in(tss)iern:ol:set:aft;:ge * Ampicillin/Sulbactam No Clinical Signs of Infection:

following: {Unasyn ®) 3g 1V g6h Discontinue antibiotic

. **PCN Allersy*® *continue to monitor for signs of infection
Providence IRB approval e Tesaperaa 10055 Gy v

96.0 °F (36°C) o> : s =2 Sputum Culture Growth
= White bload celf count {>10,000 or 2 7 days in ICU: days in '-CU. AND/OR

<4,000 or >10% bands) * Vancomycin dose per Clinical Signs of Infection:
=Purulent Sputum Pharm acy AND Continue Antibiotic
»New or changing infittrate on CXR S Expand coverage for organism if

* Cefepime 2g IV g8h identified

** For those patients with PCN allergies, please proceed with Vanc/Cefepime to substitute for Unasyn**
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Methods/Approach

* Design: EBP

« Sample: Intubated adult trauma patients suffering from severe TBI

* Where: 28 bed Adult ICU

* Intervention: Sputum collection and Empiric antibiotic administration

* Time frame: 7/1/22-12/31/22

« Data: All imaging, clinical symptoms and laboratory findings for the
diagnosis of VAP, Age, Sex, Diagnosis, ISS, GCS on admission, Date
and time antibiotic administration and discontinuation

* Analysis: 6 consecutive month Pre and Post project data comparing
VAP incidence, average ICU days and average ventilator days
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Preliminary Results

Community Acquired Pneumonia (CAP) Causative Organisms
Vs Late VAP

m Early
m Late

Late VAP
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Preliminary Results

% or Days

VAP RATE
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ICU DAYS

m Before EAMP

m After EAMP

VENTILATOR DAYS

Project extension
1/1/23-6/30/23

Goals:

 Lower VAP incidence rate
« Data Analytics

EAMP
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L imitations

Early antibiotic administration

Sputum Cultures often delayed

Nursing or Respiratory Therapy?

Exemplary Care
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