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BACKGROUND

• Healthcare-associated infection (HAI) prevention is the quintessential patient safety issue.

• HAIs are the fifth leading cause of death in acute care hospitals. 

• Up to 15% of patients develop an infection while hospitalized → VAP incidence in ICU patients receiving 

mechanical ventilation was approximately 30%.

• In the United States, this accounts for approximately 1.7 million HAIs and 99,000 deaths annually.

• A recent report estimated US healthcare system costs attributable to the five most common HAIs → 

central line-associated bloodstream infections [CLABSI], catheter-associated urinary tract infections 

[CAUTI], ventilator associated pneumonia [VAP], surgical site infection [SSI], and Clostridium difficile 

infection [CDI]) to be $9.8 billion, even without considering the sizable societal costs.
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BACKGROUND
• VAP rates in the USA, as reported by the CDC National Healthcare Safety Network (NHSN), show a 

median VAP rate of 1.1 per 1,000 mechanical ventilator (MV)-days in medical-surgical intensive care units 

(ICUs).

• VAP rates in LMICs exceed those in the USA. The International Nosocomial Infection Control Consortium 

(INICC) observed consistently higher VAP rates in LMICs over the past two decades. The INICC report 

from 2002 to 2005 indicated a VAP rate of 24.1/1,000 MV-days, gradually reducing to 11.96 in the report 

covering data from 2015 to 2020, but still far above CDC/NHSN. Consequently, there is a need to assess 

strategies to address this critical situation, particularly in LMICs. 

• A  surveillance  study  by  the International Nosocomial  Infection  Control  Consortium  (INICC) in  several  

countries  used  clinical,  radiological,  and microbiological criteria and concluded that more VAP cases 

occurred in low-middle-income countries, such as India (36.2%), compared to upper-middle-income 

countries, such as Italy (6.6%) in PICU.
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INTRODUCTION

VAP is defined as pneumonia that develops 
in a patient who has been mechanically 
ventilated for at least 48 hours.

Many studies have investigated the causative organisms 
as Pseudomonas spp., Acinetobacter spp., Escherichia 

coli, Klebsiella pneumoniae, and Staphylococcus aureus.

Apprx. the total infections are caused by Gram negative 
bacilli 58% and Staphylococcus aureus infection 20%.

VAP typically arises from various sources, 
including aspiration, the movement of 
pathogens from the aerodigestive tract, the 
use of contaminated equipment or 
medications.

VAP can be categorized into
early-onset days (≤4 days) and late-onset 

after (≥5 days) forms based on onset time.
Clinical manifestations of VAP include fever,

purulent sputum, and increased oxygen 
requirement of the ventilator. 

VAP





CDC Definition of VAP





CPIS criteria

Ventilator-associated 
pneumonia was considered 
to be established for CPIS 

score >6. 
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RISK FACTORS FOR VAP
• Tracheostomy

• Length of stay (LOS)

• Older age

• Trauma patients

• Post-surgical patients

• Burns patients

• Longer duration of surgery

• History of smoking

• Low serum albumin concentration

• High score on the American Society of Anesthesiologists Physical 

Status Classification System 

• Enteral feeding

• Multiple central venous line insertions

• Presence of catheter-related infection

• Paralytic agents

• P/F ratio < 200 

• APACHE II score >20

• Acute respiratory distress syndrome

• Lung injury

• Chronic obstructive pulmonary disease

• Upper respiratory tract colonization

• Sinusitis

• Oropharyngeal colonization

• Biofilm on the surface and within lumen of the 

endotracheal tube

• Duration of mechanical ventilator (MV)

• Frequent change in ventilator circuit

• Lack of use of heat and moist exchange humidifiers

• Supine position

• Frequent reintubation

• Previous use of broad-spectrum antibiotics

• Patients transported out of ICU



Recommendations for The Prevention of Ventilator-Associated Pneumonia Authors Victor Daniel Rosenthal, MD, PhD; Ziad A. Memish, MD, FRCPC, FACP; Gonzalo Bearman, MD, MPH, FACP, FSHEA, FIDSA.

RISK FACTORS FOR VAP

Three potential risk factors 
were identified, including

gender, smoking, and 
APACHE II score.





Quality of EvidenceRecommendation Category

Essential practices → that should be adopted by all 
acute-care hospitals

 (in 2014 these were “basic practices”)

Additional approaches → that can be considered for 
use in locations and/or populations within hospitals 

when these HAIs are not controlled after 
implementation of essential practices 

(in 2014 these were “special approaches”)

Not recommended



ADULT
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Recommendations to Prevent VAP and/or VAE in Adult Patients

HIGH
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Recommendations to Prevent VAP and/or VAE in Adult Patients



Infection Control & Hospital Epidemiology (2022), 43, 687–713 doi:10.1017/ice.2022.88

Recommendations to Prevent VAP and/or VAE in Adult Patients



NEONATE
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Recommendations to Prevent VAP and/or VAE in Preterm Neonate Patients
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Recommendations to Prevent VAP and/or VAE in Preterm Neonate Patients
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Recommendations to Prevent VAP and/or VAE in Preterm Neonate Patients



PEDIATRIC
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Recommendations to Prevent VAP and/or VAE in Pediatric Patients
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Recommendations to Prevent VAP and/or VAE in Pediatric Patients
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Recommendations to Prevent VAP and/or VAE in Pediatric Patients
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BUNDLE

This approach was implemented in 374
ICUs across 35 LMICs in Latin America, Asia, 

Eastern Europe, and the Middle East

1.Hand hygiene compliance

2.Daily readiness assessment for extubation in
patients without contraindications

3.Maintaining cuff pressure at minimal occlusive
settings (typically 20 cm of water)

4.Minimizing the duration of MV

5.Minimizing the ICU stay

6.Elevating the head of the bed to 30°-45°

7.Providing oral care with toothbrushing

8.Preventing condensation from reaching the patient

In a NICU in Egypt, a study demonstrated a significant 
reduction in VAP rate from 36.4 to 23.0 VAPs per 

1000 MV-days

1.Head-of-bed elevation of 30°-45° 

2.Hand hygiene practices

3.Sterile suction and handling of respiratory equipment

4.Adherence to the unit protocol for intubation, re-
intubation, and ETT suction

5.Changing ventilator circuit if visibly soiled or mechanically 
malfunctioning

6.Proper timed mouth care with normal saline and suction of 
oropharyngeal secretions

7.Daily evaluation for readiness for extubation to nasal 
continuous airway pressure during morning rounds along 
with sedation vacation for sedated patients



HAND HYGIENE



Implementation of the VAP bundle reduced the VAP rate from a mean of 4.08 
cases per 1,000 ventilator-days to 1.16 cases per 1,000 ventilator-days. The 
incidence density ratio (rate) was 0.28 (95% confidence interval, 0.275-0.292).

The number of VAP episodes decreased from 144 during 2008-2010 
to only 14 during 2011-2013 (P < .0001). The rate of VAP decreased 
from 8.6 per 1000 ventilator-days to 2.0 per 1000 ventilator-days 
(P < .0001) after implementation of the care bundle.
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Education



Healthcare providers (HCPs) → should receive training and 
demonstrate competence according to their roles → this 
training should ensure understanding and proficiency in 
implementing recommendations to prevent VAP.

Alfano et al. conducted a quality improvement project aimed 
at reducing the incidence of VAP through nursing education. 
The project targeted registered nurses. MVdays decreased 
from 17.45 to 13.42 days (P = 0.085), and ICU LOS reduced 
from 24.77 to 17.62 days (P = 0.035).

A study explored the knowledge of ICU nurses regarding VAP 
prevention in Ethiopian referral hospitals. Data analysis 
revealed a mean knowledge score of 10.1 ± 2.41 out of 20 
questions, with 48.04% demonstrating good knowledge and 
51.96% showing poor knowledge of VAP prevention. 
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Surveillance 
of VAP

• Employ uniform surveillance methods and definitions, such as those published by the CDC/NHSN, to 
facilitate the comparison of data with benchmark standards. 

• The VAP rate is calculated using CDC/NHSN definitions by dividing the number of VAPs by the total MV-
days in each unit and multiplying by 1000 to express the measure as VAPs per 1000 MV-days.
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Bundle Education
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Monitoring 
compliance with 

recommendations 
to prevent VAP

• Assess compliance and maintenance guidelines by implementing a documented insertion paper or online 
checklist across all hospital settings and assigning knowledgeable HCPs to oversee this task.

• The checklist ensures compliance with procedural steps → identifying and addressing any gaps. 
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Internal 
Report of VAP 

rates

• Emphasizing the importance of communicating them to senior leadership and
clinicians involved in caring for patients at risk for VAP.

• Providing internal reporting as a benchmark, compare the VAP rates of the given hospital 
against data from the CDC/NHSN , and the INICC international data.



IMPLEMENTATION OF VAP PREVENTION STRATEGIES 
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Performance 
feedback

• For performance feedback → charts displaying data on attending HCPs’ monthly compliance with infection 
prevention practices .

• Leveraging the “observer effect” on HCPs’ behavior, this method’s strength lies in influencing their practices to 
enhance efficiency. 



5 Nursing strategies to prevent ventilator-associated pneumonia

Minimize ventilator exposure

Provide excellent oral hygiene care

Coordinate care for subglottic suctioning

Maintain optimal positioning and encourage mobility

Ensure adequate staffing



CONCLUSIONS

Implementation of a ventilator-associated pneumonia prevention bundle was associated with a 

statistically significant reduction in ventilator-associated pneumonia.

Ventilator-associated pneumonia is an important cause of hospital acquired infection these 
infections are serious and may be life threatening.

Care “bundles” in infection prevention and safety are simple sets of evidence-based practices that, 
when implemented collectively, improve the reliability of their delivery and improve patient 
outcomes.



THANK YOU
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