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Foreword
The Strategy for the Control of Antimicrobial Resistance in Ireland (SARI) national committee established
a working group to produce national guidelines on the prevention of ventilator-associated pneumonia.
Nominations were invited from relevant professional bodies. Membership of the working group is listed
in Appendix 1. The committee first met in January 2009 and agreed terms of reference. A draft document
was sent for consultation in June 2010 to a range of professional groups (Appendix 2).
Several international evidence-based guidelines for prevention of nosocomial pneumonia have been
published (BTS, ATS, Canadian, IDSA/SHEA). The terms of reference of the working group were to review
these existing guidelines, update where new evidence was available and produce a single guideline for
prevention of VAP in adults for use by Irish healthcare professionals working primarily in the acute care
sector. However, most of the recommendations for prevention of VAP are applicable to mechanically
ventilated patients based in the community.
This document represents the expert opinion of the working group following a literature review and
consultative process. It should be acknowledged that no attempt was made to grade the quality of the
evidence that was used to develop these recommendations.
This document is aimed at healthcare professionals and we would encourage the engagement of
local expertise in the application of these guidelines. While we accept that some aspects of the
recommendations may be difficult to implement initially due to a lack of resources or insufficient personnel,
we believe that these guidelines summarise best available evidence.
Where there are difficulties with implementation of the guidelines, these should be highlighted locally
and to the Health Services Executive (HSE) and the Department of Health and Children (DoHC) so that
measures are taken by the HSE and the DoHC to ensure implementation, including the provision of
appropriate resources and personnel.
The working group recommends that these guidelines are reviewed and updated in 3-5 years.
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Recommendations
A. General measures
1. Education
• All acute hospitals should have a programme of ongoing education in infection prevention and control for
all clinical staff caring for patients undergoing mechanical ventilation. This should include information on
local epidemiology in addition to evidence-based strategies to prevent ventilator-associated pneumonia
(VAP).
• Mandatory induction training for all clinical staff should incorporate training in infection prevention and
control, including hand hygiene and the appropriate use of personal protective equipment.
2. Clinical guidelines and care protocols
• Clinical guidelines and care protocols for prevention of VAP should be developed and implemented in
the critical care setting.
• Adherence to the guidelines and protocols should be monitored regularly to ensure compliance and to
address any deficits identified.
3. Infection prevention and control practice
• Implementation of standard precautions should be the primary strategy for the prevention of transmission
of infectious agents among patients and healthcare workers.
• Hand hygiene, in accordance with national hand hygiene guidelines, should be part of the routine clinical
care of mechanically ventilated patients. Hands should be decontaminated appropriately with soap and
water or alcohol hand rub before and after every episode of direct patient contact, after any activity that
potentially results in hands becoming contaminated and after removal of gloves.
• Adherence to hand hygiene should be monitored regularly to ensure compliance and results regularly fed
back to healthcare staff.
• Personal protective equipment (e.g., gloves, aprons, face masks, goggles) should be worn appropriately
and disposed of correctly in the appropriate healthcare waste stream.
• Transmission-based precautions (contact, droplet and airborne) should be used in addition to standard
precautions when caring for patients who are known or suspected to be colonised or infected with
organisms which can be transmitted via direct or indirect contact, or by droplet and airborne routes.
• The critical care environment should be cleaned regularly to reduce the possibility of transmission of
organisms from the environment to the patient. Increased frequency of cleaning should be implemented
in the event of an outbreak of infection where environmental contamination may contribute to the spread
of infection.
• All hospitals should have in place Legionella control strategies, in accordance with national guidance.
4. Critical care environment
• Single patient rooms in newly-built or renovated critical care areas should have a minimum floor area of
26m² (not including ensuite sanitary facilities, if present). The design of new critical care units should take
account of UK Health Building Note (HBN) 57 or equivalent international guidance documents.
• At least one airborne isolation room should be provided in newly-built critical care areas. The design
of airborne isolation rooms should take account of UK Health Building Note (HBN) 4 Supplement 1 or
equivalent international guidance documents.
• There should be a minimum of one clinical hand wash sink per 1-3 beds in open plan critical care areas
and all single rooms should have a clinical hand wash sink close to the exit. Clinical hand wash sinks
should be designed in accordance with UK Health Technical Memorandum (HTM) 64.
• Alcohol handrub should be available at each bed space in critical care areas.
• Aspergillus control measures should be implemented in association with construction or renovation
activities, in accordance with national guidance.
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5. Staffing
• Adequate levels of suitably qualified nursing and medical staff should be provided in critical care areas.
6. Intubation
• Orotracheal intubation should be performed in preference to nasotracheal intubation, whenever possible.
• Avoid unplanned tracheal extubation and subsequent reintubation, whenever possible.
7. Positive pressure ventilation
• Non-invasive ventilation should be used, whenever possible.
• Mechanical ventilation should not be continued unnecessarily.
• Evidence based weaning protocols which incorporate daily assessment of readiness to wean and daily
interruptions of sedation, as appropriate, should be in place.
8. Pharmacological strategies
• A restrictive red cell transfusion policy should be used in mechanically ventilated patients.
• No recommendation is made regarding the use of probiotics for prevention of VAP.

B Prevention of aspiration
• An appropriately inflated cuffed endotracheal or tracheostomy tube should be used in patients who
require mechanical ventilation and are at high risk of aspiration.
• The cuff inflation pressure should be adjusted until there is no audible air leak while using normal
inspiratory airway pressures. An endotracheal cuff pressure of at least 20cm H2O should be maintained.
• In patients with a tracheostomy requiring prolonged ventilatory support, cuff deflation should be
considered when the patient is alert, has normal swallowing and is tolerating trials of spontaneous
breathing.
•A
 spiration of subglottic secretions should be considered in patients who are expected to be mechanically
ventilated for more than 48 hours.
•M
 echanically ventilated patients should be nursed in the semi-recumbent position (elevation of the head
of the bed to 30-45°), unless contraindicated.
•T
 he use of rotating beds may be considered in mechanically ventilated patients who cannot tolerate the
semi-recumbent position.
•G
 astric distension should be avoided in mechanically ventilated patients who are being fed enterally.

C. Prevention of contamination of equipment
• Items designated for ‘single-use’ must never be reused.
• All equipment involved in patient care should be cleaned, decontaminated and stored in accordance with
local hospital policy and the manufacturer’s instructions.
• Sterile water should be used to rinse reusable non invasive respiratory equipment.
• Nebulisers and resuscitation equipment should be single patient use only.
• Healthcare workers should use facial protection when disconnecting closed breathing circuits.
• The ventilator circuit should be changed only if soiled or damaged; scheduled changes of the circuit are
not recommended. New ventilator circuit tubing should be provided for each patient.
• Condensate accumulating within the ventilator circuit may be contaminated and should be drained and
disposed of carefully. The circuit should be managed so that condensate does not drain towards the
patient.
• Humidifier systems (heated humidifier or heat-moisture exchangers) should be changed as clinically
indicated and in accordance with the manufacturer’s guidance. A new humidifier system should be
provided for each patient. Aseptic technique must be used when filling the humidifier. Water used
-3-
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for humidification must be sterile or distilled. No recommendation is made for the type of humidifier
equipment used.
• The type of endotracheal suctioning system has no effect on the incidence of VAP. The use of closed
systems is recommended in patients with copious tracheal secretions, and those suspected or known to
be infected with organisms that are transmitted via the airborne route.
• Endotracheal suctioning systems should be changed only if soiled or damaged; scheduled changes of the
system are not recommended. A new suctioning system should be provided for each patient.

D. Prevention of colonisation of the aerodigestive tract
• Histamine (2) receptor antagonists or proton pump inhibitors should be used in mechanically ventilated
patients at high risk of developing upper gastrointestinal bleeding. Sucralfate may be considered in
patients at low to moderate risk of bleeding.
• Regular oral hygiene should be carried out in all mechanically ventilated patients. A soft toothbrush
should be used to clean the oral mucosa at least 12-hourly, except where contraindicated (e.g., increased
risk of bleeding, thrombocytopenia).
• The topical application of chlorhexidine gluconate (0.12%- 2%) should be considered in such an oral care
programme. Povidone-iodine (10%) may be considered for use in patients with severe head injury.
• No recommendation is made for selective decontamination of the digestive tract.

E. Implementation of VAP care bundle
• A VAP care bundle should be implemented in all critical care areas caring for mechanically ventilated
patients. An example of a VAP care bundle is provided in Appendix 3.
• Compliance with the care bundle should be regularly audited and fed back to critical care staff (see
Appendix 5).

F. Surveillance of ventilator-associated pneumonia
• Surveillance of VAP should be carried out in all critical care units caring for mechanically ventilated
patients.
• Healthcare managers must support surveillance activities, including VAP surveillance.
• A local multidisciplinary steering committee should be established with relevant representatives including
intensivists, ICU nursing, ICU audit, microbiology, infectious diseases, infection prevention and control,
surveillance staff and healthcare facility management. This committee should lead the surveillance
project, encourage compliance, circulate the results of surveillance data and monitor the effectiveness of
preventative programmes.
• Where critical care information systems are in place, they should be used as much as is possible to collect
VAP surveillance data.
• VAP rates should be fed back to the ICU staff and healthcare facility management on a regular basis;
ideally monthly, but at least quarterly.
• VAP protocols and case definitions should be standardised and adhere to other international frameworks
to allow comparative analysis of VAP incidence rates. To enable European comparisons of VAP
surveillance data, HELICS case definitions and protocols (ideally Level 2) are recommended. A suggested
VAP surveillance dataset is provided in Appendix 7 and a sample VAP surveillance form in Appendix 8.
• VAP rates for each unit should be expressed as the number of VAP per 1000 ventilator days.

G. Implementation of recommendations
• Prevention of healthcare-associated infection, including VAP, should be prioritised by the Department of
Health and Children, the Health Service Executive and all healthcare staff.
• Ring-fenced funding may be required to assist healthcare facilities to implement these recommendations,
in particular to fill gaps in surveillance infrastructure (e.g., IT personnel, surveillance coordinators and
administrative support).
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• The following infrastructural requirements are recommended for the prevention of VAP: - Adequate levels of suitably qualified nursing and medical staff in all critical care areas caring for
mechanically ventilated patients
- An infection prevention and control programme adequately staffed and resourced to provide
appropriate education and training, assist with the implementation of measures to prevent VAP,
coordinate surveillance of VAP and conduct appropriate audit
- Information technology capable of collecting and calculating mechanical ventilator days as a
denominator for VAP rates
- Adequate laboratory support for timely processing of specimens and reporting of results
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Background
1. Ventilator-associated pneumonia
Ventilator-associated pneumonia (VAP) is the most common nosocomial infection in intensive care units.1
A systematic review found that VAP occurs in 10-20% of all patients mechanically ventilated for more
than 48 hours.2 Crude mortality rates in patients with VAP range from 24-50%, increasing to 76% if
infection is caused by multi-resistant organisms.3 Patients who develop VAP are twice as likely to die as
those without VAP.2 VAP is also associated with prolonged length of ICU stay4,5 and increased healthcare
costs.2,6 Therefore, prevention of VAP is desirable to improve patient outcomes and to improve healthcare
efficiency.
Several evidence-based guidelines for the prevention of VAP have been published in recent years. 7-10

2. General preventative measures
The systematic application of educational interventions has been shown to decrease rates of healthcareassociated infection (HCAI).11 Staff education programmes specifically addressing VAP have significantly
reduced the incidence of VAP.12,13
Implementation of optimal infection prevention and control practices is crucial in the prevention of HCAI.
Improved compliance with hand hygiene is associated with a reduction in rates of HCAI.14 Although there
is little good quality evidence upon which to base guidance related to the maintenance of environmental
hygiene, a body of clinical evidence suggests an association between poor environmental hygiene and the
transmission of organisms that cause HCAI.15 As VAP may result from exogenous nosocomial colonisation
with organisms present in the environment, attention to high standards of environmental decontamination
will reduce the potential for transmission of infection.16
Outbreaks of VAP due to Legionella pneumophila that are linked to aspiration of contaminated water have
been described;17 therefore, Legionella control strategies in line with national guidance should be in place
in all hospitals.18
The environment in which healthcare is delivered can influence the risk of transmission of HCAI. Design
factors that can prevent transmission of infection include the provision of adequate space around beds,
minimising the number of multiple-bedded ward areas and increasing the proportion of single rooms.
Irish national guidelines advocate that single patient rooms in critical care areas should have a minimum
floor area of 26m² and that at least one airborne isolation room be provided in each newly built critical
care unit.19 Design of critical care areas should take account of UK Health Building Note 57, or equivalent
international guidance. Critical care areas should have a minimum of one clinical hand wash sink per 1-3
beds and alcohol handrub should be available at every bed space.20
Outbreaks of nosocomial aspergillosis have occurred in intensive care units during hospital construction
or renovation activity.21, 22 Ventilated patients are at increased risk of developing invasive aspergillosis and
appropriate protective precautions should be instituted during any construction or renovation activity.23
Studies have demonstrated that reduced levels of nurse staffing are associated with higher rates of HCAI.24
In critical care settings, maintenance of a higher nurse to patient ratio was associated with a reduction in
incidence of HCAI25 and with a decreased risk of late-onset VAP.26 A systematic review of physician staffing
in intensive care units found that high-intensity staffing was associated with reduced hospital and ICU
mortality and shorter lengths of stay.27
A Cochrane review of the use of non-invasive ventilation (NIV) in patients with chronic obstructive airways
disease (COAD) concluded that NIV was a beneficial first-line intervention in this patient group and was
associated with a reduction in the need for intubation.28 A systematic review of the use of NIV during
weaning from invasive ventilation was associated with a reduction in mortality and in VAP in COPD patients.
Further research is warranted to assess the net clinical benefits, particularly the impact of re-intubation after
failed extubation.29
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A randomised trial comparing orotracheal and nasotracheal intubation found a trend towards a reduction
in VAP using the orotracheal route.30 Subsequent studies demonstrated a higher incidence of sinusitis in
patients who had been intubated via the nasotracheal route and that the incidence of VAP was lower in
patients who did not develop sinusitis.31-34
Re-intubation is associated with an increased risk of VAP;35 therefore, unplanned extubation should be
avoided where possible.
The use of weaning protocols and the regular assessment of sedation requirements are effective in
reducing the duration of mechanical ventilation and the incidence of VAP.36-39
A lower mortality rate was demonstrated in critical care patients randomised to a restrictive red cell
transfusion policy compared to those receiving liberal transfusions.40 Transfusion of blood products is
associated with an increased incidence of VAP,41,42 so unnecessary transfusion of packed red blood cells
should be avoided.
A meta-analysis of five randomised control trials investigating the role of probiotics in the prevention of
VAP concluded that administration of probiotics to mechanically ventilated patients was associated with a
lower incidence of VAP. However, no significant reduction in all-cause mortality or duration of mechanical
ventilation was demonstrated in the patients receiving probiotics compared to controls.43 Further
investigation is required in this area before a recommendation can be made.

3. Prevention of aspiration
Aspiration of oropharyngeal secretions into the bronchial tree is a major factor in the development of
VAP;17 therefore, strategies to prevent aspiration are important in the prevention of VAP.
Semi-recumbent positioning of the patient has been shown to be associated with less aspiration into the
lower airway44, 45 and a lower incidence of VAP than supine positioning.46 A subsequent randomised study in
which no treatment effect was observed found that the targeted semi-recumbent position of 45° was not
achieved consistently.47
The pressure of the endotracheal tube cuff should be sufficiently high to minimise the leakage of bacterial
pathogens around the cuff into the lower respiratory tract. Failure to maintain an adequate cuff pressure
(i.e., greater than 20cm H2O) was found to be an independent risk factor for the development of VAP.48
Mechanically ventilated patients receiving enteral feeding may have substantial gastric volume, which can
predispose them to gastrooesophageal reflux, aspiration and VAP. The rate and volume of enteral feeding
should be adjusted to avoid gastric distension and so reduce the risk of aspiration.7
Oropharyngeal secretions can accumulate above the endotracheal cuff and contribute to the risk of
aspiration. A meta-analysis found that establishing subglottic drainage of oropharyngeal secretions using
a specialised endotracheal tube was effective in reducing early-onset VAP in patients expected to be
ventilated for more than 72 hours.49
Prolonged immobilisation in mechanically ventilated patients may lead to atelectasis and impaired
clearance of bronchopulmonary secretions, thereby potentially increasing the risk for VAP. Rotational
therapy involves continuous rotational movement of the patient on specialised beds to improve the
drainage of respiratory secretions. Specific designs include kinetic therapy and continuous lateral rotation
therapy. Three meta-analyses found that rotational therapy reduced the incidence of VAP, but had no effect
on duration of mechanical ventilation or mortality. From the studies reviewed, it was unclear which patients
would be most suited to this therapy.50-52 A subsequent randomised study of rotational therapy in medical
intensive care patients in one hospital showed a significant reduction in VAP, duration of mechanical
ventilation and length of hospital stay, but no mortality benefit.53 Rotational therapy may be considered in
patients at high risk of VAP, but feasibility, safety and cost concerns may be a barrier to implementation.
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4. Prevention of contamination of equipment
A systematic review found that changing the ventilator circuit every 24 hours did not reduce the risk of VAP.
Circuits were changed if they were soiled or damaged.54 The maximum length of time between ventilator
tubing changes has not been established.
Three systematic reviews comparing open and closed endotracheal suctioning systems found no difference
in the incidence of VAP.55-57Although there is no evidence to support the use of closed suctioning for
the prevention of VAP, it may be of value in reducing the exposure of healthcare workers to aerosolised
respiratory secretions.7 A systematic review found that daily changes of suctioning equipment had no effect
on the incidence of VAP compared to less frequent changes.54
Two recent meta-analyses comparing heated humidifiers with heat and moisture exchangers found that the
method of humidification used had no impact on the incidence of VAP.58, 59 There is no evidence to support
the routine changing of humidifier systems.7
Outbreaks of nosocomial pneumonia due to contaminated respiratory devices, including nebulisers, have
been reported.17 All reusable patient care equipment should be appropriately decontaminated between
each patient use to prevent cross-infection. Nebulisers should be single patient use and should be
disinfected and rinsed with sterile water between each use. 7 Items designated for “single use” must never
be reused.
Condensate collecting in the ventilator circuit can become contaminated from patient secretions and may
potentially increase the risk of VAP so care should be taken that condensate does not drain towards the
patient.60

5. Prevention of colonisation of the aerodigestive tract
Gastric colonisation by potentially pathogenic organisms increases with lower gastric acidity.61 Medications
that alter the gastric pH may increase the number of organisms present and so increase the risk for VAP.
Stress ulcer prophylaxis with any agent is associated with an increased risk of VAP.62
A systematic review that considered seven meta-analyses found that four of these reported a significantly
decreased incidence of VAP with sucralfate compared with histamine (2) receptor antagonists, and that
the other three found similar, but non-significant, trends in reduction of rates of VAP in patients treated
with sucralfate.63 However, sucralfate is associated with a significantly higher risk of clinically important
gastrointestinal bleeding in mechanically ventilated patients compared with histamine (2) receptor
antagonists.64
Few studies have addressed the risk of VAP associated with proton pump inhibitors; one small randomised
trial found a significantly higher risk of clinically important gastrointestinal bleeding with ranitidine
compared to omeprazole, and no significant difference in the incidence of VAP.65
Poor oral hygiene in mechanically ventilated patients can lead to bacterial colonisation of the oropharynx.
There is a strong correlation between the bacteria colonising the oropharynx and those causing VAP.66
Provision of a single oral care procedure was shown to reduce the numbers of potentially pathogenic
bacteria in the oral cavity.67 The use of toothbrushes has been found to be superior in plaque removal
compared to the use of sponge sticks.68 Delivery of oral care (tooth brushing and povidone-iodine solution)
to mechanically ventilated patients was associated with a significant decrease in the incidence of VAP when
compared to patients who received no oral care. 67
The use of topical chlorhexidine to prevent VAP has been studied. Two meta-analyses have been reported.
The first found the topical application of chlorhexidine to be beneficial in preventing VAP, with the most
marked benefit being seen in cardiac surgery patients, who comprised more than half of all patients
studied.69 The second concluded that topical chlorhexidine was associated with a significant reduction of
early-onset VAP.70 The most effective concentration has not yet been determined.
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A single controlled trial demonstrated a decrease in VAP in patients with severe head injury who had
oral hygiene carried out with 10% povidone-iodine.71 No effect on rates of VAP was found when topical
iseganan was used.72
Modulation of oropharyngeal colonisation by selective digestive decontamination (SDD) using a
combination of topical application of oral antibiotics along with systemic administration of antibiotics has
been studied. Eight meta-analyses have reported a significant reduction in the risk of VAP with the use of
SDD, with five also reporting a significant reduction in mortality.73-80 However, a review which evaluated
the influence of methodological quality on the effectiveness of SDD found an inverse relationship between
methodological quality and the benefit of SDD on the incidence of pneumonia,81 which raises questions
about the validity of the meta-analyses.
A small number of studies have addressed the development of antimicrobial resistance and have generally
shown no increase in resistant organisms using SDD over a short interval of follow up in units with low
baseline bacterial resistance. In longer follow up and where there are higher rates of MRSA or VRE, SDD
has been associated with increased resistance, particularly in Gram-positive organisms.82, 83
A recent trial showed that both SDD and selective oral decontamination (SOD), which consists of
oropharyngeal application of antimicrobials, reduced mortality in intensive care patients compared to
standard treatment.84 This result suggests that SOD may be comparable to SDD and would be preferable
in view of cost and potential antibiotic resistance. The investigators also studied the effect of SDD and
SOD on the bacterial ecology of the participating units. All patients were included, regardless of whether
or not they had received the decontamination regimens. The prevalence of resistant organisms was
significantly higher after periods of SDD and SOD.85 Therefore, no recommendation is made regarding the
use of selective decontamination in prevention of VAP in Ireland.

6. Implementation of VAP care bundle
A care bundle is a collection of interventions (usually three to five) that are applied to the management
of a particular condition. All the individual elements of a bundle are evidence-based practices, which
benefit patient care; however, when applied together they result in significantly better outcomes than
when implemented individually. In routine clinical practice, individual elements of a care bundle may not
always all be done in the same way, leading to variation in the delivery of patient care. The aim of the care
bundle is to tie them together into a cohesive unit that should be performed for every patient. All the tasks
are necessary and must all occur in a specified period and place. Compliance with the bundle should be
audited regularly (see Appendix 5).
The systematic implementation of VAP care bundles in the intensive care unit has been shown to reduce
the incidence of VAP.86, 87
A suggested VAP care bundle, and sample exclusions are outlined in Appendices 3 and 4.

7. Surveillance of VAP
Surveillance of healthcare-associated infection (HCAI) is a key requirement of SARI and of the European
Commission decision 2119/98/. Without surveillance, the true burden of HCAI is unknown. Development
of a high quality surveillance system is essential to monitor HCAI, including VAP, and to identify areas for
improvement, thereby optimising the quality and safety of patient care.
The definition of VAP is often subjective; even where common definitions are employed, significant
inter-observer variability has been noted.88, 89 Differences in surveillance strategy, diagnostic techniques,
and microbiology laboratory procedures may account for some of the differences in VAP rates between
different institutions.
Nevertheless, for comparative analysis of VAP incidence rates, VAP protocols and case definitions must
be standardised and adhere to other international frameworks. A number of internationally comparable
protocols exist including CDC and HELICS. HELICS VAP surveillance is used in many European
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countries. The HELICS case definition of pneumonia incorporates a combination of radiological, clinical
and laboratory criteria and five categories of pneumonia are defined according to the type of positive
microbiology available (see Appendix 6). There are two levels of surveillance within the HELICS ICU
surveillance system:
• L
 evel 1 is a unit-based surveillance system. The denominator is collected at the level of the unit and
consists of the number of patient days for patients staying longer than 2 days in the ICU. Indicators
issued by level 1 are suited for the follow-up of trends for pathogen-specific infection rates within
the same unit and at the regional, national and international level. They offer limited inter-unit
comparability due to the lack of risk stratification data.
• L
 evel 2 is a patient-based surveillance system. This is intended for advanced risk-adjusted
comparison of infection rates between ICUs (benchmarking), as a measure of quality of care in terms
of infection control. Risk factors are collected for every patient staying more than 2 days in the ICU,
whether infected or not.
While Level 2 surveillance permits risk-adjusted rates for comparison of infection rates between ICUs, it
is resource intensive. Level 1 surveillance is less resource intensive and allows collection of ICU-acquired
pathogen-specific incidence rates over time. Many critical care units collect data locally that could be used
to support VAP surveillance, although this is usually collected for different purposes. Adjustments may
be necessary to accommodate HCAI surveillance. It is recommended that current critical care information
systems should be used as much as is possible to collect VAP surveillance data. To enable European
comparisons of VAP surveillance data, it is recommended that the HELICS case definitions and protocols
(ideally Level 2) are used for surveillance of VAP in Ireland. A suggested VAP surveillance dataset is
provided in Appendix 7 and a sample VAP surveillance form in Appendix 8.
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Appendix 1: Membership of working group
Dr. Karen Burns
(Irish Society of Clinical Microbiologists)
Dr. Edmund Carton
(Intensive Care Society of Ireland)
Dr. Susan FitzGerald (Chair)
(Irish Society of Clinical Microbiologists)
Dr. Fidelma Fitzpatrick
(Health Protection Surveillance Centre)
Ms. Cathryn Lee
(Irish Association of Critical Care Nurses)
Dr. Anthony O’Regan
(Irish Thoracic Society)
Mr. Brendan O’Reilly
(Surveillance Scientists Association)
Mr. John Walsh
(Infection Prevention Society)
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Appendix 2: Consultation process
The draft document was placed on the HSE and HPSC websites for general consultation in June 2010. The
document was also sent to the following groups for consultation:
College of Anaesthetists of Ireland
National Director of Quality and Clinical Care, HSE
HSE HCAI Governance Group
Infectious Diseases Society of Ireland
Infection Prevention Society
Intensive Care Society of Ireland
Irish Antimicrobial Pharmacists Group
Irish Association of Critical Care Nurses
Irish Patients Association
Irish Society of Clinical Microbiologists
Irish Thoracic Society
Joint Faculty of Intensive Care Medicine of Ireland
Royal College of Physicians in Ireland (RCPI)
RCPI Faculty of Pathology
SARI National Committee
SARI Regional Committees
Surveillance Scientists Association of Ireland
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Appendix 3: Sample VAP care bundle
1

Sedation reviewed and, if appropriate, stopped each day.

2

Patient assessed for weaning and extubation each day.

3

Avoid supine position. Aim to have the head of bed elevated to at least 30°.

4

Use chlorhexidine as part of daily oral care (0.12-2.0% applied 6-hourly).

5

Use subglottic secretion drainage in patients likely to be ventilated for more than 48 hours.

Adapted from Scottish Intensive Care Society Audit Group/NHS National Services Scotland VAP
Prevention Bundle
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Appendix 4: Sample exclusions from individual components 		
of VAP care bundle
1. Sedation reviewed and, if appropriate, stopped each day.
Exclusions: • Paralysed patient
• Patient with brain injury, sedated with possible ICP problem
• Patient who is difficult to ventilate – coughing, asynchrony
• Patient who is difficult to oxygenate (FiO2 > 0.7 or PEEP ≥ 10)
• Patient receiving therapeutic hypothermia
• Patient receiving palliative/terminal care

2. Patient assessed for weaning and extubation each day.
Exclusions: • Paralysed patient
• Patient with brain injury, sedated with possible ICP problem
• Patient who is difficult to ventilate – coughing, asynchrony
• Patient who is difficult to oxygenate (FiO2 > 0.7 or PEEP ≥ 10)
• Patient receiving therapeutic hypothermia
• Patient receiving palliative/terminal care

3. Avoid supine position. Aim to have the head of bed elevated to at least 30°.
Exclusions: • Unstable, shocked patient e.g., requiring fluid challenges, high dose inotropes
• Unstable pelvic or spinal injury (it may be possible to tilt the whole bed)

4. Use chlorhexidine as part of daily oral care (0.12-2.0% applied 6-hourly).
Exclusions: • Oro-pharyngeal trauma or surgery
• Known hypersensitivity to chlorhexidine

5. Use subglottic secretion drainage in patients likely to be ventilated for more than 48 hours.
Exclusions: • Intubated prior to ICU admission
• Endotracheal tube with subglottic drainage port not available in hospital

Adapted from Scottish Intensive Care Society Audit Group/NHS National Services Scotland VAP Prevention
Bundle
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Appendix 5: Measuring compliance with VAP care bundle
Compliance with the VAP care bundle is defined as the percentage of mechanically ventilated patients for
whom all five components of the bundle are documented on the daily record or elsewhere in the medical
record. Compliance with the bundle is an ‘all or nothing’ measure; a case is not in compliance unless all
elements of the care bundle have been documented.
Compliance should be audited regularly, for example, weekly. On the day of audit, all patients who are
being mechanically ventilated are assessed for compliance with the bundle. If an element is contraindicated
in a particular patient and this has been documented in the daily record or in the medical record, then the
patient can be regarded as compliant with that intervention. Only those patients with all five elements
of the bundle documented to be in place are considered compliant. For example, if there are seven
ventilated patients and six have all five elements of the bundle completed, then the compliance is 86% (6
divided by 7). However, if all seven were missing even a single component, then the compliance is zero
percent (0 divided by 7).
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Appendix 6: HELICS case definition of pneumonia
Positive radiology
Two or more serial chest X-rays or CT scans with a suggestive image of pneumonia for patients with underlying
cardiac or pulmonary disease. In patients without underlying cardiac or pulmonary disease one definitive chest
X-ray or CT-scan is sufficient.
• Fever > 38 ˚C with no other causes
• Leukopenia (<4000 WBC/mm3) or leucocytosis (≥ 12 000 WBC/mm3)
and at least one of the following
(or at least two if clinical pneumonia only = PN 4 and PN 5)
• New onset of purulent sputum, or change in character of sputum (colour, odour, quantity, consistency)
• Cough or dyspnoea or tachypnoea
• Suggestive auscultation (rales or bronchial breath sounds), rhonchi, wheezing
• Worsening gas exchange (e.g., O2 desaturation or increased oxygen requirements or increased ventilation
demand)

and, according to the diagnostic method used
a – Bacteriologic diagnostic performed by:
Positive quantitative culture from minimally contaminated LRT1 specimen
• Broncho-alveolar lavage (BAL) with a threshold of ≥ 104 cfu/mL or ≥ 5 % of BAL obtained cells contains
intracellular bacteria on direct microscopic exam (classified on diagnostic category BAL).
•P
 rotected brush (PB Wimberley) with a threshold of ≥ 103 cfu/mL
•D
 istal protected aspirate (DPA) with a threshold of ≥ 103 cfu/mL

PN1

Positive quantitative culture from possibly contaminated LRT specimen
Quantitative culture of LRT specimen (e.g., endotracheal aspirate) with a threshold of 106 cfu/mL

PN2

b- Alternative microbiology methods
•P
 ositive blood culture not related to another source of infection
•P
 ositive growth in culture of pleural fluid
•P
 leural or pulmonary exam shows evidence of pneumonia
•P
 ositive exams for pneumonia with virus or particular germs (Legionella, Aspergillus, mycobacteria,
Mycoplasma, Pneumocystis carinii)
• Positive detection of viral antigen or antibody from respiratory secretions (e.g., EIA, FAMA,
shell vial assay, PCR)
• Positive direct exam or positive culture from bronchial secretions or tissue
• Seroconversion (ex: influenza viruses, Legionella, Chlamydia)
• Detection of antigens in urine (Legionella)

PN3

c-Others
Positive sputum culture or non-quantitative LRT specimen culture

PN4

No positive microbiology

PN5

Notes:
PNI and PN2 criteria were validated without previous antimicrobial therapy
1
LRT = lower respiratory tract
2
cfu = colony forming unit
VAP:

A pneumonia is defined as ventilator-associated if an invasive respiratory device was
present (even intermittently) in the 48 hours preceding the onset of infection.

ICU-acquired:

An infection is considered to be ICU-acquired if it occurs later than 48 hours after
admission to ICU

Second episode VAP:

The combination of new signs and symptoms and radiographic evidence for pneumonia or
other diagnostic testing is required.
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Appendix 7:
Level of
data
Hospital

ICU

Patient

Infection

Each
ventilated
day

Antibiotic

Suggested VAP surveillance dataset

Data item

One record for…

Options

Hospital code

Each hospital

Use existing MRSA protocol codes

Hospital size

Each hospital

Use HELICS bands

Hospital type

Each hospital

Use HELICS

ICU code

Each ICU

Use existing MRSA protocol codes

ICU size

Each ICU

Use local data

ICU type

Each ICU

Use local data

Patient ID

Each Patient

Use local data

Date of ICU
admission

Each Patient

Use local data

Date of ICU
discharge

Each Patient

Use local data

Discharge status

Each Patient

Use local data

Sex

Each Patient

M, F, U

Age

Each Patient

Age in years

Patient origin

Each Patient

Ward, other ICU, community, long
term care

Date of hospital
admission

Each Patient

Use local data

SAPS II

Each Patient

Use local data

APACHE II

Each Patient

Use local data

Infection date

Each infection episode after 2 days
ventilation

Use microbiology data

Infection site

Each infection episode after 2 days
ventilation

PN1 to PN5

Organism

Each infection episode after 2 days
ventilation

Use standard codes (WHOCARE)

Resistance

Each infection episode after 2 days
ventilation

Compile list of appropriate resistant
pathogens

Organism

Each infection episode after 2 days
ventilation

Use standard codes (WHOCARE)

Resistance

Each infection episode after 2 days
ventilation

Compile list of appropriate resistant
pathogens

Organism

Each infection episode after 2 days
ventilation

Use standard codes (WHOCARE)

Resistance

Each infection episode after 2 days
ventilation

Compile list of appropriate resistant
pathogens

Invasive device used

Each infection episode after 2 days
ventilation

Always yes

Antimicrobial
treatment

Each infection episode after 2 days
ventilation

Yes or No (for this infection)

Validated infection

Each infection episode after 2 days
ventilation

Checked against definition

Date of ventilation

Each ventilated day

Use local data

ICU exposure

Each ventilated day

Use local data

Elevation of bed*

Each ventilated day

Generate bands of angles

Sedation check*

Each ventilated day

Use local data

DVT prophylaxis*

Each ventilated day

Use local data

Gastric ulcer
prophylaxis*

Each ventilated day

Use local data

Antimicrobial code

Each antibiotic

Use local data

* From “Implementing a ventilator care bundle in an adult intensive care unit” Westwell, 2008
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Appendix 8:

Sample VAP surveillance form
Ventilator associated pneumonia
surveillance
VAP episode surveillance
Please fill out one form per VAP episode

Unit information

:

Hospital Code
Patient information

ICU Code
:

Patient ID
Origin : Ward

Age (years)
Other ICU

Sex (M/F/U)

Community

Long term care

Hospital admission date

Ventilation date

ICU admission date

ICU discharge date

APACHE II score

SAPS score

Discharge status :

RIP

Ward

Other

Infection information
Infection date

Infection site

Period of intubation (hours)
Diagnosis of VAP

Microbiology and clinical

Antimicrobial treatment

Yes

Clinical alone
No

Antibiotic 1

Antibiotic 2

Antibiotic 3

Antibiotic 4

Antibiotic 4

Antibiotic 5

Organism information
Organism 1

Notable resistance

Organism 2

Notable resistance

Organism 3

Notable resistance
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Appendix 9

Abbreviations list

ATS		

American Thoracic Society

BTS		

British Thoracic Society

COAD		

Chronic obstructive airways disease

DOHC		

Department of Health and Children

HBN		

Health Building Note

HCAI		

Healthcare associated infection

HELICS		

Hospital in Europe Link for Infection Control through Surveillance

HSE		

Health Service Executive

HTM		

Health Technical Memorandum

ICP		

Intracranial pressure

ICU		

Intensive care unit

IDSA		

Infectious Diseases Society of America

MRSA		

Meticillin resistant Staphylococcus aureus

NHS		

National Health Service

SARI		

Strategy for the Control of Antimicrobial Resistance in Ireland

SDD		

Selective digestive decontamination

SHEA		

Society for Healthcare Epidemiology of America

SOD		

Selective oral decontamination

UK 		

United Kingdom

VAP		

Ventilator-associated pneumonia

VRE		

Vancomycin resistant enterococci
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