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Introduction
Ventilator Associated Pneumonia (VAP) is defined as pneumonia (infection of the lung) 

occurring in a person who has been assisted by mechanical ventilation. (JAMA - Journal 

of the American Medical Association, Vol. 297, No. 14, April 2007) 

Controversy continues about how to best diagnose VAP and may only be confirmed after 

microbiological culture data is obtained. This is information that is seldom available 

when patients are first evaluated for the etiology of sepsis symptoms. 

Ventilator
Associated
Pneumonia
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With such data, pneumonia can be classified, 

post hoc, as falling into one of three categories: 

Microbiologically confirmed or definite: Clinically 

present with abnormal chest radiograph and 

the isolation of a likely pulmonary pathogen, 

or the isolation of a likely/possible pulmonary 

pathogen in high concentration from a 

quantitative lower respiratory tract sample, or 

positive serology.

Probable: Clinically present with abnormal 

chest radiograph but without microbiological or 

serological confirmation.

Possible: Abnormal chest radiograph of 

uncertain cause, with low or moderate 

clinical suspicion of pneumonia, but with 

microbiological or serologic criteria of definite 

or probable pneumonia.

Early on-set ventilator-associated pneumonia 

(VAP) normally occurs within the first 3 days of 

ventilation, and late on-set VAP, after 5 days. It 

is VAP, occurring later which is more likely to 

be due to antibiotic-resistant bacteria such as 

pseudomonas aeruginosa and staphylococcus 

aureus.

ET tubes can contribute to the development 

of VAP, as it impairs the cough reflex and 

secretions can pool above the cuff, promoting 

the growth of infections. Regular clearance 

of secretions from the sub-glottic space can 

significantly reduce the risk of infection and VAP 

caused during long-term mechanical ventilation. 

Tracheal suctioning is part of a wider care 

initiative as this generally removes only tracheal 

and right stem bronchus secretions.
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Because individuals who contract this infection 

are already critically ill, the mortality rate from 

VAP is high.

Patients at risk include:

◆ Those on mechanical ventilation with a 

tracheal or tracheostomy tube 

◆ Longer duration of mechanical ventilation  

◆ Advanced age  

◆ Depressed level of consciousness 

◆ Pre-existing lung disease 

◆ Immune suppression from disease or 

medication 

◆ Malnutrition

The hospital-acquired infection VAP has a high 

mortality rate. Shown below are the effects 

incidences of VAP can have on the hospital.

◆ VAP is reportedly the most common hospital 

acquired infection among patients requiring 

incubated mechanical ventilation, with 

occurrences of VAP estimated to range 

between 9%-27%. 1 2

◆ The risk of contracting pneumonia is 10 times 

higher for patients receiving mechanical 

ventilation. 1

◆ Patients who contract VAP are more likely to 

have an extended stay in ICU and increased 

duration in hospital, compared to non-VAP 

patients. 1

◆ Increased hospital cost per patient of £20000.
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The increased mortality rates, lengthened 

hospital stays and additional costs due to 

VAP have prompted a variety of patient care 

initiatives including staff training, hygiene 

programmes, adjusted body positioning, 

reduction in ventilator circuit changes, 

extubation readiness assessments and stress 

ulcer prophylaxis. Risk factor studies of VAP 

have indicated the use of diverse strategies 

relating to nutrition, sedation, paralytic agents 

and systematic antibiotic therapy targeted at 

high risk populations. 

Studies have also suggested the use of 

continuous aspiration of subglottic secretions 

(CASS) via a special endrotracheal tube in the 

first days of mechanical ventilation. This has 

been shown to reduce instances of VAP by 

43.4%. 3
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VAP Plan
The number of patients contracting VAP 

could potentially be reduced if one or 

more of the following care methods are 

implemented.

Hand Hygiene
This one action can possibly be the most 

important taken for reducing infection. Visitors 

and clinicians together can promote optimal 

patient care. They can be assisted by the 

posting of reminders or signs that stress the 

importance of hand washing throughout the 

hospital, and by requiring that waterless soap to 

be readily available for families. 

Clean hands before and after contact with 

a patient who has an endotracheal or 

tracheostomy tube in place, and before and after 

contact with any respiratory device that is used 

on the patient, whether or not gloves are worn.22

VAP Plan
VAP Plan 
VAP Plan
VAP Plan
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Ventilator Circuit Changes
Ventilator circuits do not need to be changed 

routinely for infection control purposes. 11

Why should I include this in my VAP procedure?

Randomised controlled trials have indicated that 

increasing the time between ventilator circuit 

changes can be shown to reduce VAP rates. 12

Advantages

◆ Significant cost savings.

◆ Reduces caregiver’s contact with infectious 

material.

Disadvantages 

◆ The maximum safe duration between circuit 

changes is unknown.



Vacuum Ventilator

Subglottic secretion
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Why should I include this in my VAP procedure?

It can reduce the risk of VAP by nearly 50% .It 

can also reduce the duration of time the patient 

is on mechanical ventilation and in ICU. The 

greatest effects are on those mechanically 

ventilated for more than 72hrs. It is unlikely 

to benefit average risk patients who are 

mechanically ventilated for short periods for 

routine surgical procedures. 3

Advantages

◆ Reduction in ICU stay and associated costs.

◆ Can be used on any patient.

Disadvantages 

◆ Cost of the tube can be up to 5 times higher 

than a standard tube (though this can be 

offset due to reduction in VAP and therefore 

medication costs).

Suction Above the Cuff Trachael 
Tube
This is done with a specialised ET tube 

(SACETT‘) with a separate doral lumen. CASS 

removes oral and/or gastric secretions from the 

sub-glottic space, preventing micro-aspiration 

that could lead to VAP.

Portex® SACETTTM

(Suction Above the Cuff Tracheal Tube)

Yellow Coded Suction Line -

for easy idenifi cation

Clear PVC tubing -

for improved visualisation

Soft-Seal® Cuff-

to aid pooling of secretions

Suction Line Cap -

to prevent contaminants 

entering the lumen

Suction Line -

to remove secretions 

above the cuff

Spring-loaded one-way valve -

to help ensure cuff infl ation 

and integrity
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Oral Antiseptics
Significant reduction in oropharyngeal 

colonisation can be achieved by applying oral 

antiseptics (e.g. Chlorhexidine) every 6hrs into 

the buccal cavity. 10

Why should I include this in my VAP procedure?

The use of oral antiseptics has been shown to 

reduce and delay the development of VAP in 

mechanically ventilated patients. A recent trial 

has shown that the use of chlorhexidine can 

reduce the risk of VAP by 65%.10

Advantages

◆ Costs estimated at only £50 per patient.10

◆  All patients can receive this treatment.

Disadvantages

◆ Potential to increase antibiotic resistant 

pathogens.10

Oral Care 
It is recommended that a comprehensive 

orapharyngeal cleaning and decontamination 

programme is undertaken for high risk patients 

every 2 – 6 hours (dependant on method). 

This can involve swabbing and brushing the 

oral cavity and increased suction to remove 

oropharyngeal secretions. Guidelines also 

encourage the use of chlorhexidine gluconate 

(0.12%) on adults undergoing heart surgery. 7 8

Why should I include this in my VAP procedure?

The prevention of oropharyngeal colonisation 

has been shown to result in a relative risk 

reduction in VAP of 67%. 9

Advantages

◆ All patients can receive this treatment. 

◆ No known side effects for patients.

Disadvantages 

◆ Low compliance due to intensive nature of 

this therapy.

◆ Expensive due to product and labour costs.

◆ Endotracheal tubes may limit access to the 

oral cavity.



11

Sedation Vacation, Readiness 
Assessments and Protocol-
directed weaning

Sedation Vacation – a purposeful decrease in 

sedation to establish when to wean the patient 

from mechanical ventilation.

Readiness Assessments – Daily assessments 

to determine whether weaning and extubation 

from mechanical ventilation is an option. 

Methods include T-piece trials, weaning 

intermittent mandatory ventilation and 

pressure-support ventilation. 13

Protocol-directed weaning – Once assessed, 

the patient, if eligible will have a gradual 

discontinuation of mechanical ventilation. 14

Why should I include this in my VAP procedure?

The presence of the endotracheal tube 

predisposes the patients to VAP so cutting the 

time a patient spend mechanically ventilated 

should reduce VAP rates whilst reducing 

healthcare costs. 13 

Advantages

◆ Reduction in overall healthcare costs.

◆ Reduction in exposure to additional risks 

such as airway trauma, increased need for 

sedation.

Disadvantages

◆ After assessments not everyone will be 

offered weaning/sedation vacation.

◆ Premature discontinuation of mechanical 

ventilation can result in reintubation. The 

patient is then 8 times more likely to 

contract VAP as well as the potential for 

increased mortality rates, airway trauma, 

acute lung injuries, cardiovascular 

compromise, gastric aspiration and hypoxia.15

◆ Low adherence to protocols despite 

education sessions.15

Semi-recumbent positioning
Patients undergoing mechanical ventilation 

should have a target back rest elevation of 

30-45o to reduce aspiration. Other advantages 

are that it will assist in helping the diaphragm 

and lungs to expand more easily. 

Why should I include this in my VAP procedure?

Whilst the supine body position has been shown

to increase the risk of nosocomial pneumonia,

patients in the semi-recumbent position should 

be protected from pulmonary aspiration of the 

gastriccontents to the lower airways. In fact, 

studies have indicated that a 75% reduction 

of the rate of nosocomial pneumonia can be 

expected forpatients managed in the semi-

recumbent position.4

Advantages

◆ No cost.

◆ Easy to put into practice.

Disadvantages

◆ When introducing a number of modalities to 
reduce instances of VAP, semi-recumbent 
positioning is found to suffer from a low 
compliance rate. 

◆ Practical difficulties in maintaining elevated 
angle of 45o. 5

◆ Not all patients are candidates i.e. sufferers 
of hemodynamic instability or presence of 
spinal injuries. 6

◆ Potential risk of pressure ulcer development.

◆ No effect on mortality rates.
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  TIPS ON WEANING FROM A VENTILATOR

* Inform patients and their families about 

the weaning plan and its progress and offer 

emotional support.

* Provide radio, TV and other forms of 

stimulation to help ward off ICU psychosis.

* Have patients ambulate regularly, if possible, 

to prevent loss of muscle tone.

* Address any correctable medical problems 

that may hinder the weaning success, such 

as electrolyte imbalances, bronchospasm or 

malnutrition.

* Use a ventilator mode that is comfortable for 

the patient.

* Avoid switching ventilator modes to provide 

periodic rest or for other purposes, because 

there is little evidence that doing so is 

beneficial.

* For stepwise reductions in ventilatory 

support, do not use the intermittent 

mandatory ventilation mode because it is the 

least effective. 

Stress Ulcer Prophylaxis
Though the use of a histimine-2 receptor 

antogonist can reduce the risk of 

gastrointestinal bleeding it also carries with 

it the increased risk of VAP due to decreasing 

gastric acidity. Other prophylaxis medication 

that do not affect gastric acidity, such as 

sucralfate, have been shown to be less effective 

in combating gastric bleeding. 16

Why should I include this in my VAP procedure?

Stress ulcer prophylaxis should be targeted at 

high-risk patients and the risks and benefits 

of each option should be considered for 

each patient. A large randomised trial has 

shown that rantidine is superior in preventing 

gastrointestinal bleeding and does not increase 

the risk of VAP.17 

Advantages

◆ Potential for the reduction in VAP rates, 

through use of histimine-2 antogonists and 

also the reduction in transfusions which is 

considered a risk for VAP.

Disadvantages 

◆ Each option comes with the risk of increased 

gastric bleeding or increased VAP rates. 

Alternatively rantidine offers the option of 

preventing gastrointestinal bleeding but 

leaves the VAP rate static.

Stomach

Small Intestine
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SuctionPro 72TM Closed 
Suctioning System
The Portex® SuctionPro 72TM Closed Ventilation 

Suction System is a single patient use suctioning 

device for the removal of secretions from the 

tracheobronchial tree of ventilator dependant 

adult patients, intended for 72 hour use.

Why should I include this in my VAP procedure? 

There are reports that the use of Stericath®

(24 hour) reduced the incidence of VAP without 

demonstrating any adverse effects. 23 This 

product has now been redesigned as the 

SuctionPro 72TM, a 72 hour product.

Advantages

◆ Closed ventilation suction system – no 

disconnection from ventilator for three days 

– minimal disruption of ventilation.

◆ Soft distal tip minimises risk of airway 

trauma.

◆ Single or dual lumen, tracheal or 

tracheostomy tube length options.

Disadvantages 

◆ None over open suctioning.

Blue Line Ultra® Suctionaid®

Tracheostomy Tube
The Blue Line Ultra® Suctionaid® is a 

tracheostomy tube with an integral suction 

lumen to aid removal of secretions from above 

the cuff.

Why should I include this in my VAP procedure? 

Accumulation and stasis of contaminated 

mucus and subglottic secretions above the cuff 

of tracheostomy tubes can be uncomfortable for 

patients and provides an ideal growth medium 

for pathogens. The integral suction lumen of 

Blue Line Ultra® Suctionaid® allows removal of 

these pooled secretions.18

Advantages

◆ Allows removal of pooled secretions from 

above the cuff.

◆ Suction lumen integrated into tube wall for 

smooth easy insertion.

◆ Thermosensitive PVC conforms to patient 

anatomy.

Disadvantages 

◆ Usually used to assist in late onset VAP only.
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VAP Facts
The real cost of VAP
◆ Incidence of VAP: 9% - 27%

◆ Mortality rate attributed to VAP: 27% - 43%

◆ Using VAP products can reduce the ICU stay 

by three days.

◆ Length of hospital stay – rises from 2 to 3 fold.

◆ Aside from the human cost, financially this 

has a huge affect on the hospital treating the 

patient with an increased cost of £20000 per 

patient and in the U.S. this equates to $1.2 

billion per year. 19
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Pathogenesis
◆ Most cases of VAP occur due to aspiration 

of microbe-laden secretions (oropharyngeal, 

gastric, or tracheal) around the cuffed 

endotracheal tube into the normally sterile 

lower respiratory tract. 20
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Continuous Aspiration of 
Subglottic Secretions
◆ A special endotrachael tube such as 

the SACETT‘ tube can be used to remove 

oral/gastric secretions from above the 

endotrachael tube cuff.

◆ It has been shown that even if the benefits 

of subglottic suction are marginal, the cost 

benefit of this cheap intervention is likely to be 

substantial. Ref: Gujadhur et al (2005)

◆ An economic analysis of the case for 

continuous subglottic drainage using a 

modified tracheal tube suggested a saving of 

$1,872 per patient. 18

◆ If contaminated secretions can be removed 

from above the cuff of an artificial airway then 

it may be possible to reduce the incidence of 

VAP. 18

◆ Four studies have investigated subglottic 

aspiration using a specially modified 

endotracheal tube (SACETT‘) – they show a 

delayed onset and/or decreased incidence of 

VAP. 4, 18

◆ Benefits of CASS for patients mechanically 

ventilated for more than 72hrs include: 

reduction in VAP rates of almost 50%, delayed 

onset of VAP by almost 7 days and reduction 

in mechanical ventilation, ICU and hospital 

stay. 21

The following organisations recommend the 

use of CASS to reduce VAP rates:

Agency for Healthcare Research and Quality 

(AHRQ)

American Association of Critical Care Nurses 

(AACN)

American Thoracic Society/Infectious Diseases 

Society of America (ATS/IDSA) Level 1. 

Centers for Disease Control (CDC) 

- Category II. 

Clinical studies for 
reducing VAP using 
suction above the Cuff 
Tube



Clinical Studies
Clinical Studies 
Clinical Studies
Clinical Studies

16

  4.1 4.2 4.3 4.4 

A Randomized Clinical Trial 
of Intermittent Subglottic 

Secretion Drainage in 
Patients Receiving Mechanical 

Ventilation 

Smulders K, van der Hoeven H, 

Weers-Pothoff I, Vandenbroucke-

Grauls, C. Chest. 2002;121:858-862.

To study the effect of subglottic 

secretions drainage on the 

incidence of ventilator-associated 

pneumonia (VAP) in patients 

receiving mechanical ventilation.

150

“Intermittent subglottic secretion 

drainage reduces the incidence of 

VAP in patients receiving mechanical 

ventilation.”

Subglottic Secretion 
Drainage for Preventing 

Ventilator-Associated 
Pneumonia: a Meta-Analysis

Dezfulian C, Shojania K, Collard H, et 

al. The American Journal of Medicine. 

2005;118,11-18

To assess the efficacy of subglottic 

secretion drainage in preventing 

ventilator-associated pneumonia.

-

“Subglottic secretion drainage appears 

effective in preventing early-onset 

ventilator-associated pneumonia among 

patients expected to require >72 hours 

of mechanical ventilation.”

Paper Title

Author

Objective

No. patients involved

Conclusion
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4.2 4.3 4.4 4.5

al 

al 

Continuous Aspiration 
of Subglottic Secretions 
in Preventing Ventilator-   
Associated Pneumonia

Valles J, Artigas A, Rello J, et 

al. Annals of Internal Medicine. 

1995;122:179-186

To determine whether continuous 

aspiration of subglottic secretions 

prevents nosocomial pneumonia in 

mechanically ventilated patients.

190

“The incidence of nosocomial 

pneumonia in mechanically ventilated 

patients can be significantly 

reduced by using a simple method 

that decreases the chronic 

microaspirations through the cuff of 

endotracheal tubes.”

Pneumonia in Intubated 
Patients: Respective Role of 

Mechanical Subglottic Secretions 
Drainage and Stress Ulcer 

Prophylaxis 

 Mahul Ph, Auboyer C, Jospe R, 

et al. Intensive Care Medicine. 

1992;18:20-25.

To evaluate the prevention of nosocomial 

pneumonia by two different modes: 

Prevention of aspiration by mechanical 

drainage of subglottic secretions (SSD) 

above the tracheal cuff and prevention of 

gastric colonization by prophylaxis of

ulcer bleeding

145

Sucralfate was not associated with 

a significantly lower incidence of 

nosocomial pneumonia (antacids: 23.6%, 

sucralfate: 17.8%), but was associated 

with a lower increase in the colonization 

rate in subglottic and gastric aspirates, 

from admission to end-point day.

 Epidemiology and Outcomes 
of Ventilator-Associated 

Pneumonia in a Large U.S. 

Database

Rello J, Ollendorf DA, et al. Chest. 

2002;122:2115-2121

To evaluate risk factors for ventilator-

associated pneumonia (VAP), as 

well as its influence on in-hospital 

mortality, resource utilisation and 

hospital charges.

9080

“This retrospective matched cohort 

study, the largest of its kind, 

demonstrates that VAP is a common 

nosocomial infection that is associated 

with poor clinical outcomes and 

economic outcomes.”
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