
What all IPC staff should know about 
practices for preventing VAP

Nikolaos Spernovasilis BSc, MD, MPH, PhD
Internist – Infectious Diseases Specialist

nikspe@hotmail.com



Conflict of Interest: None



Presentation Outline

 Burden and risk factors for VAP

 Pathogenesis of VAP

 The 3 components of the pathway for preventing VAP

 VAP prevention strategies



Nat Commun. 2024;15:6447

Motivation to prevent VAP

 Within ICUs, VAP is the most frequent nosocomial infection, impacting 20–36% of critically ill patients

 Incidence rates vary, ranging from 2 to 16 episodes per 1000 ventilator days, and are influenced by factors such as 
diagnostic criteria, preventative measures, and patient and geographical variations

 Reported mortality rates for VAP span a wide range (24–76%); however, attributing mortality solely to VAP is 

complex due to the severity of underlying illnesses and diagnostic heterogeneity within ICU populations

 VAP increases hospital length of stay by an average of 4-9 days and healthcare costs by £9000 per 

patient
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Risk factors for VAP



VAP pathophysiology
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VAP pathophysiology
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• Via microaspiration of secretions containing bacteria, either from the oral cavity and then into the lungs, or by reflux from the stomach 
into the oral cavity and then into the lungs, in a process called transcolonization

• By continuity, due to the formation of biofilm in the ET or TT

• Directly through the artificial airway, without previous colonization, due to the use of an incorrect aseptic technique during the intubation 
procedure or aspiration of secretions, and/or aerosolization by contamination of ventilation devices (gas blenders, flow regulators, etc.)

• Via hematogenous route through dissemination of bacteria to the lower respiratory tract from distant sites of local infection

Classical mechanisms 
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VAP pathophysiology



Prevention of VAP
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Recommendations for VAP prevention

 Provide practical recommendations to assist 
acute care hospitals to prioritize and implement 
strategies to prevent VAP in adults, children and 
neonates

 Provide recommendations on prevention of hospital-
acquired VAP in adults, while addressing risk factors in 
high-income and low- to middle-income countries



Suggested pathway for preventing VAP

Necessary prerequisites

Implementation of VAP 
prevention strategies

with multidimensional 
approach

VAP prevention 
strategies
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1. Necessary prerequisites

• regular workshops, hands-on simulations, and competency assessments to maintain adherence to guidelines

• the content should be tailored to the facility’s patient population and local antimicrobial resistance patterns

Assets for delivering suitable 
education and training

• responsible for identifying patients who meet the surveillance definition for VAP

• conducting audits, reviewing clinical data, and ensuring accurate VAP case reporting

A sufficiently staffed 
infection prevention program

• IT departments help to streamline data collection and ensure precise tracking of cases and MV-days

• IT systems enables efficient and accurate computation, facilitating real-time monitoring of VAP rates and 
allowing for timely interventions and adjustments in infection control strategies

Information technology 
support

Effective laboratory support • crucial for the timely processing of specimens and reporting results 

Providing epidemiological 
bulletins to doctors

• essential for effective empirical therapy

• access to localized infection data, such as VAP incidence and antimicrobial resistance patterns, enables 
doctors to make informed decisions, tailor treatments, and improve patient outcomes
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2. Implementation of VAP prevention strategies - Multidimensional approach

• simple sets of evidence-based
practices that, when implemented
collectively, improve the reliability of
their delivery and enhance patient
outcomes

Bundles

• to bolster internal hospital quality
improvement initiatives, emphasizing
the importance of communicating
them to senior leadership and
clinicians

Internal 
reporting of 

VAP rates

• HCPs involved in managing MV
patients should receive training and
demonstrate competence according
to their roles

Education

• monitoring compliance with
recommendations to prevent VAP
(checklists, assigning knowledgeable
HCPs to oversee this task)

Compliance

• uniform surveillance methods and
definitions are needed, to facilitate
the comparison of data with
benchmark standards

Surveillance
• charts displaying data on attending
HCPs’ monthly compliance with
infection prevention practices

Performance 
feedback

Infect Control Hosp Epidemiol. 2022;43(6):687-713
Int J Infect Dis. 2025:151:107305



Impact of evidence-based bundles on preventing VAP
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• A meta-analysis on the effectiveness of ventilator 
care bundles in preventing VAP - 36 studies were 
included

• Implementing care bundles significantly reduced
the number of VAP episodes. The most utilized
components of the ventilator bundle were head-
of-bed elevation and oral care

• A systematic review to examine the impact of
evidence-based bundles on preventing VAP in adult
and elderly populations – 18 studies were included

• Key bundle components: daily evaluation of
sedation interruption, assessment for extubation
readiness, head-of-bed elevation at 30°, cuff
pressure monitoring, prophylaxis for coagulation
disorders, and oral hygiene. Head-of-bed elevation
at 30°`was universally reported in all studies

• Implementing bundle items was associated with a
reduction in VAP incidence



3. VAP prevention strategies



3. VAP prevention strategies

 Essential practices: improve objective outcomes or are outcome-neutral but cost saving

 Additional approaches: improve objective outcomes but carry some risk of harm, and also include
interventions that lower VAP rates, but insufficient data exist to determine their impact on objective
outcomes

X Not recommended interventions: they do not improve VAP rates, and they have no impact or negative
impact on objective outcomes

? Interventions with no recommendation: no impact on VAP rates or other patient outcomes, unclear impact
on costs
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VAP prevention strategies – Essential practices

Another essential practice proposed by ISID in 2024: Use continuous cuff pressure control                                             
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• CHG, as part of OHC, probably reduces the incidence of
VAP in critically ill patients from 26% to about 18%,
when compared to placebo

• no difference in mortality, duration of MV or LOS in ICU,
although the evidence was of low certainty

• OHC including both antiseptics and toothbrushing may
be more effective than OHC with antiseptics alone

Oral care with toothbrushing but without CHG
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Oral care with toothbrushing but without CHG

• Evaluation of SDD, SOD, and topical CHG on mortality in
ICU patients

• SDD significantly reduced mortality, while SOD also
showed a reduction in mortality

• CHG was linked to an increased risk of mortality

• A single-center cohort study investigated the impact of
CHG oral care on mortality in a general hospitalized
population - 82,274 adult patients, of which 11,133
(14%) received CHG

• Exposure to CHG was associated with an increased risk
of death in all patients except those with extreme initial
risk of death

• The increased risk of death was observed in patients
who did not receive mechanical ventilation and were
not admitted to ICUs
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Use of continuous cuff pressure control

• 11 RCTs with 2092 intubated adult patients

• CCPC reduced the risk of VAP (OR 0.51) compared with
standard methods

• secondary outcomes revealed no significant differences
in mortality but a decrease in the duration of MV and
ICU stay

• the evidence was “very low”

• 14 RCTs with 2080 patients

• CCCP significantly reduced VAP incidence compared to
ICCP (RR = 0.52, 95% CI = 0.37-0.74, P < 0.001) despite
considerable heterogeneity ( I ²= 71%)

• CCCP also decreased the duration of MV

• no significant differences in LOS or mortality



VAP prevention strategies – Additional approaches
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VAP prevention strategies – Not recommended interventions or without recommendation

Not addressed by ISID in 2024
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Silver-coated ETTs

• Single-center study in an ICU in Romania

• 180 patients; 97 in the intervention group (n = 97) and
83 in the control group

• the incidence of VAP in the intervention and control
groups was 27.83% and 43.16% (P = 0.03) and the VAP
ratio per 1000 ventilation-days was 51.26/1000 and
83.38/1000 (P = 0.01), respectively

• no statistically significant difference between groups in
terms of mortality and duration of MV or hospital stay

• 9 ICUs in Belgium

• 323 patients; 168 in the NMA-coated group and 155 in
the control group

• a delayed occurrence of VAP in the NMA-coated group
(HR = 0.41, 95% CI = 0.19-0.88, P = 0.02)

• the number of antibiotic days was 58.8% of the 1,928
ICU days in the NMA-coated group and 65.4% of the
1774 ICU days in the control group (p = 0.06)

Studies in larger populations are needed
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In dark times, the weak suffer the most



Suggested practice for preventing VAP  in under-resourced settings

 included a multidimensional approach and an 8-component

bundle in 374 ICUs across 35 LMICs from Latin-America, Asia,

Eastern-Europe, and the Middle-East, to reduce VAP rates

• Optimizing hand hygiene compliance 
• Assessing readiness to extubate daily patients without 

contraindications
• Maintaining cuff pressure and volume at the minimal 

occlusive settings to prevent clinically significant air 
leaks around the ETT, ~ 20 cm of water

• Minimizing the duration of MV
• Minimizing the duration of the ICU stay
• Elevating the head of the bed to 30–45◦
• Providing oral care with toothbrushing but without 

CHG
• Preventing condensate from reaching the patient

This intervention resulted in a significant VAP rate reduction by 66% that was maintained throughout the 39-month period 
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