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Key to evidence grading

Levels of evidence

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a
very low risk of bias

1+ Well conducted meta-analyses, systematic reviews of RCTs or RCTs with
a low risk of bias

1- Meta-analyses, systematic reviews of RCTs, or RCTs with a high risk of
bias

2++ High quality systematic reviews of case control or cohort studies
High quality case-control or cohort studies with a very low risk of
confounding, bias, or chance and a high probability that the relationship is
causal

2+ Well conducted case control or cohort studies with a low risk of
confounding, bias or chance and a moderate probability that the
relationship is causal

2- Case control or cohort studies with a high risk of confounding, bias or
chance and a significant risk that the relationship is not causal

3 Non-analytical studies, e.g. case reports, case series

4 Expert opinion

Grades of recom

mendation

A

At least one meta-analysis, systematic review, or RCT rated 1++, and
directly applicable to the target population; or

A systematic review of RCTs or a body of evidence consisting principally
of studies rated as 1+, directly applicable to the target population, and
demonstrating overall consistency of results.

A body of evidence including studies rated as 2++, directly applicable to
the target population, and demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 1++ or 1+

A body of evidence including studies rated as 2+, directly applicable to
the target population and demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 2++

Evidence level 3 or 4; or

Extrapolated evidence from studies rated as 2+

Good Practice Point

GPP

Recommended best practice based on the clinical experience of the HAP

Working Group
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List of abbreviations

Date: 16 December 2005

Term Abbreviation
American Society of Anaesthesiology ASA
British Society for Antimicrobial Chemotherapy BSAC
Chief Medical Officer CMO
Chronic Obstructive Pulmonary Disease COPD
Centers for Disease Control and Prevention CDC
Control of Substances Hazardous to Health COSHH
Department of Health DH
Hospital Acquired HA
Hospital Acquired Pneumonia HAP
Healthcare Associated Infections HCAI
High Efficiency Particulate Air HEPA
Heated Humidifiers HHs
Heat Moisture Exchangers HMEs
Health & Safety Executive HSE
Haemopoietic Stem Cell Transplant HSCT
Invasive Aspergillosis 1A
Intensive Care Units ICUs
Joint Committee on Vaccination and Immunisation JCVI
Meticillin-resistant Staphylococcus aureus MRSA
Personal Protective Equipment PPE
Randomised Controlled Trials RCTs
Respiratory Syncytial Virus RSV
Severe Acute Respiratory Syndrome SARS
Ventilator Associated Pneumonia VAP
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 1 — Is there any evidence that staff education programmes
reduce the incidence of HAP?

Reviewers — Dr Angela Galloway and Dr Robert Masterton

1. Volume of evidence:

1234

The volume of firm evidence available was limited. There were four cohort studies and

one case control study®.

Data from two cohort studies*® show that education programmes are effective in reducing
the incidence of ventilator associated pneumonia (VAP) by 51% and 56% respectively. A
cohort study by Baxter* also showed that introducing protocols and education was effective
in reducing VAP by 50%. One other cohort study’ and a case control study® show that as
part of a broad intervention, programmed education can be successful in controlling staff to
staff or staff to patient outbreaks of primary respiratory pathogens e.g. pertussis and
respiratory syncytial virus (RSV).

There is evidence from a cohort study that when a higher proportion of care is provided by
qualified registered nursing staff, there is a lower incidence of HAP®.

2. Applicability:

Most of the evidence related to VAP. Outbreaks of HAP are not so frequent, are usually
related to endogenous organisms rather than primary respiratory pathogens and are not
generally spread via the respiratory route.

3. Generalisability:

Three papers look at VAP?** otherwise information is extrapolated from data on pertussis
and RSV in the USA but this is reasonable.

4. Consistency:

All papers suggest education helps.

5. Clinical impact:

There is good evidence that education programmes reduce the incidence of VAP.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is consistent evidence that staff education programmes in
themselves reduce the incidence of VAP. As part of an overall infection
control programme there is evidence that staff education can reduce 2++
hospital acquired respiratory infections.

8. Recommendation:

Hospital education programmes should form part of the risk reduction
measures for HAP as part of an overall infection control strategy.
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Education to staff on the risk prevention measures for HAP should form

part of their induction and continuing professional development. GPP

Appropriate levels of experienced nursing staff should be involved in patient GPP

care to prevent HAP.

References:
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 2/5 - Is there any evidence that routine screening of:

a) the environment for organisms causing HAP, reduces the
incidence of HAP?

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

There is an absence of evidence that examines the benefit of routine surveillance for HAP
organisms in the environment.

2. Applicability:

No evidence.

3. Generalisability:

No evidence.

4. Consistency:

No evidence.

5. Clinical impact:

No evidence.

6. Other factors:

No evidence.

7. Evidence statement: Evidence
grading

There is an absence of evidence that routine environmental screening for
organisms causing HAP, affects the incidence of HAP. -

8. Recommendation:

No recommendation can be made to support routine screening of the
environment for organisms causing HAP. -

Future Research Recommendation

Future research is recommended in order to assess whether routine
screening of the environment for organisms causing HAP reduces the
incidence of HAP due to multi-resistant Gram negative bacteria e.g.
Pseudomonas aeruginosa or Acinetobacter species.

References:

None identified.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 2/5 - Is there any evidence that routine screening of:

b) specimens from patients for organisms causing HAP reduces
the incidence of HAP?

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

There is an absence of evidence regarding the routine screening of patients for evidence of
organisms causing HAP.

2. Applicability:

No evidence.

3. Generalisability:

No evidence.

4. Consistency:

No evidence.

5. Clinical impact:

No evidence.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is no evidence that taking screening specimens from patients
reduces the incidence or prevents HAP. -

8. Recommendation:

No recommendation can be made on taking patient screening specimens to
reduce the incidence of HAP. -

Surveillance of organisms causing pneumonia in intensive care patients
should be carried out to identify cross-infection or outbreaks and other
infection control problems e.g. a single case of hospital acquired Legionella GPP
infection.”

Surveillance should also be performed on ICUs to determine the incidence
of and organisms causing VAP to provide feedback to clinicians.® GPP

Future Research Recommendation

Future research is recommended in order to assess whether taking routine
screening samples from patients helps to reduce the incidence of HAP or
assists in targeting treatment through the early recognition of organisms
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causing HAP.

References:

7 CDC955. Haley RW, Culver DH, White J.W. The efficacy of infection surveillance and
control programs in preventing nosocomial infections in U.S. hospitals. Am J
Epidemiol 1985; 121: 182-205.

8 WY2001. Pearson ML. Guidelines for preventing health-care-associated pneumonia,
2003. Recommendations of the CDC and the Healthcare Infection Control Practices
Advisory Committee. Resp Care 2004;49:926-39.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 3 — Is there any evidence that immunisation reduces the
incidence of HAP?

Reviewers — Dr Angela Galloway and Jean Armstrong

1. Volume of evidence:

There is one meta-analysis of twenty observational studies of pneumonia in the elderly.’

7,10,11 12,13,14

While there are a number of cohort studies and three randomised controlled trials
there is an absence of evidence that immunisation of patients or staff prevents HAP.

Published papers cover influenza (including influenza pneumonia), the elderly and
healthcare workers and mainly relate to outbreaks in nursing homes. There is evidence that
with influenza prevention in healthcare workers and patients, pneumonia secondary to
influenza, is reduced in elderly patients.

A case control study found that not immunising healthcare workers for influenza was
associated with significantly increased patient mortality due to respiratory tract infection
associated with influenza-like iliness.™

2. Applicability:

Generally applicable.

3. Generalisability:

Extrapolation from a meta-analysis by Gross (1995) - as influenza immunisation prevents
pneumonia in 53% of elderly patients this may reduce HAP.®

4. Consistency:

High degree of consistency in studies — no conflicting results.

5. Clinical impact:

Existing UK guidance already highlights the importance of immunisation for high risk patients
(adult and paediatric). Immunisation of healthcare workers involved with at risk patients is
also recommended. The use of the new conjugated pneumococcal vaccine is being explored
as standard immunisation for children. This may have considerable financial implications
initially.

6. Other factors:

The Department of Health Chief Medical Officer (CMO) recommendations on
influenza/pneumococcal immunisation should be considered.”'® Introduction of a
pneumococcal immunisation programme for those aged 65 years and over, and current
influenza immunisation programmes are all also relevant.

7. Evidence statement: Evidence
grading

There is no direct evidence that influenza immunisation of healthcare
workers or patients will directly reduce the incidence of HAP although there 2+
is evidence to suggest that influenza immunisation prevents pneumonia in
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elderly patients.

Likewise there is no direct evidence that pneumococcal immunisation of
healthcare workers or patients will directly reduce the incidence of HAP. 2+

There is also evidence that failure to immunise healthcare workers against
influenza may result in increased risk of mortality in elderly patients from

‘influenza like iliness’. 2
8. Recommendation:

Use of influenza immunisation in healthcare workers and patients should be
encouraged. C
Use of pneumococcal immunisation in elderly and at risk groups should

also be encouraged. C
In line with the recommendations of the Joint Committee on Vaccination GPP

and Immunisation (JCVI), influenza immunisations should be actively
encouraged in at risk patients and healthcare workers.

15,16
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(25 November 2005, date last accessed).

WY2002. Immunisation Against Infectious Disease 1996 - "The Green Book" new
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 4 - Is there any evidence that the use of clinical
guidelines/protocols can reduce the incidence of HAP?

Reviewers — Dr Angela Galloway and Dr Robert Masterton

1. Volume of evidence:

The two randomised controlled trials (RCTs) show that care protocols in intensive care units
(ICU) decrease the incidence of ventilator associated pneumonia (VAP), particularly in
trauma patients. "'

Two other RCTs on the use of weaning protocols for ventilated patients on ICU, found that
the use of protocols by nurses and respiratory therapists resulted in reduced duration of
mechanical ventilation, improved clinical outcome and reduced costs.'®?° Also the use of
protocols for reducing sedation were reported as being effective in reducing the duration of
ventilation and ICU stay.?"?

While there were few papers, those identified provided good evidence that clinical guidelines
reduced the incidence of VAP, 7:18:19:2021.22.23

There is no other direct evidence that guidelines affect the incidence of HAP outside of ICUs.

2. Applicability:

Fully.

3. Generalisability:

Although there are few studies and only small numbers of patients the consistency of the
results makes it reasonable to generalise the findings across all ventilated patients.

4. Consistency:

High degree of consistency in studies — no conflicting results.

5. Clinical impact:

Production and adherence to clinical guidelines for the management of ventilated patients is
likely to reduce the incidence of VAP. This is likely to lead to reductions in mortality and
morbidity, though to date these have not been demonstrated.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is an absence of evidence that guidelines can reduce the incidence
of HAP outside of ICUs. -

CONSULTATION DOCUMENT Page 13 of 84




FOR CONSULTATION Date: 16 December 2005

There is good evidence that within ICUs, care protocols reduce the

incidence of VAP. 14+

There is evidence that the use of protocols for weaning and sedation, which
are non-physician-led, can reduce the duration of mechanical ventilation,
reduce ICU stay and improve outcome

8. Recommendation:

No recommendation can be made in respect of the value of guidelines in
the reduction of HAP outside of ICUs.

Care protocols and guidelines for weaning and sedation should be
developed and actively followed in the critical care setting to reduce the

1++

incidence of VAP. A
Clinical guidelines should be monitored to ensure compliance to reduce the

incidence of HAP. GPP
References:

17 WY1500. Marelich GP, Murin S, Battistella F, et al. Protocol weaning of mechanical

18
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20
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22

23

ventilation in medical and surgical patients by respiratory care practitioners and
nurses: effect on weaning time and incidence of ventilator-associated pneumonia.
Chest 2000; 118: 459-67.
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for the treatment of ventilator-associated pneumonia. Crit Care Med 2001; 29: 1109-
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 6 — Is there any evidence that using prophylactic
antifungal agents during building work prevents HAP?

Reviewers — Dr Angela Galloway and Dr Robert Masterton

1. Volume of evidence:

There is only one small cohort study reporting the use of antifungal prophylaxis in
immunocompromised patients during construction work.?* There is good evidence of use of
antifungal prophylaxis for neutropenic patients in general®% and specifically to support the
use of itraconazole in this situation.?*?”?® There is no clear evidence based indication against
the use of any antifungal prophylaxis.?

2. Applicability:

Applicable for immunosuppressed patients (especially those who are neutropenic).

3. Generalisability:

Not generally recommended but antifungal prophylaxis should be considered in high risk
patients.

4. Consistency:

Not applicable.

5. Clinical impact:

The cost of using antifungal prophylaxis should be considered in all building projects (cost of
drug and monitoring). For larger projects e.g. involving demolition and reconstruction, the
additional cost may need to cover several months.

6. Other factors:

Even assessing the evidence base for the impact during demolition — there is little data
available.

7. Evidence statement: Evidence
grading

There is no good evidence for the widespread use of antifungal treatment
as prophylaxis during construction work, although use in
immunocompromised patients is recommended.?’

8. Recommendation:

Where there is a high institutional rate of Invasive Aspergillosis (IA) or
building work is underway, a risk assessment should be undertaken. Those
patients who are immunosuppressed, especially those who are neutropenic
(neutrophil count less than 0.5 X 10° per litre for more than two weeks or
less than 0.1 x 10° per litre for one week), who are visiting hospital regularly D
or staying as an in-patient but not in a High Efficiency Particulate Air
(HEPA) filtered environment should be considered for antifungal
prophylaxis.®
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The use of antifungals to prevent IA in the immunosuppressed during

building work should be based on a robust risk assessment. GPP

References:
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

a. mechanical ventilators

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

There is an absence of evidence as to the best sterilisation /disinfection/ maintenance
procedures for mechanical ventilators to reduce the risk of HAP.

2. Applicability:

No evidence.

3. Generalisability:

Not evidence.

4. Consistency:

No evidence.

5. Clinical impact:

No evidence.

6. Other factors:

No evidence.

7. Evidence statement: Evidence
grading

There is an absence of evidence as to the best sterilisation or disinfection
and maintenance methods for mechanical ventilators to reduce the risk of
HAP.

In line with the Medical Device Agency guidance on single-use medical
devices,*! devices designated for 'single-use' must not be reused under any
circumstances.

The reuse of 'single-use' devices can affect their safety, performance and
effectiveness, exposing patients and staff to unnecessary risk.

The reuse of 'single-use' devices has legal implications:

e Anyone who reprocesses or reuses a device intended by the
manufacturer for use on a single occasion, bears full responsibility for
its safety and effectiveness.

Anyone who reprocesses a single-use device and passes it to a separate

legal entity for use, has the same legal obligations under the Medical

Devices Regulations as the original manufacturer of the device.
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8. Recommendation:

No recommendation can be made about the best sterilisation or disinfection
and maintenance methods for mechanical ventilators to reduce the risk of
HAP.

Use single use items once. GPP

Sterilise, disinfect and maintain equipment according to manufacturers’
instructions. GPP

References:

31 WY1556. Medical Devices Agency. Single-use Medical Devices: Implications and
Consequences of Reuse Bulletin DB2000(04). 2000. Available from
http://devices.mhra.gov.uk/mda/mdawebsitev2.nsf/72a26a46ed28515400256a76004
10653/ b7d0158a173d0c5a80256¢c8b004de2b7?0OpenDocument
(21 June 2005, date last accessed).
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FOR CONSULTATION Date: 16 December 2005

BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

b. ventilator circuits

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

A meta-analysis by Hess, which included 4RCTs and 7 observational studies, found that
changing the ventilator circuit less frequently than 24 hourly reduced the risk of VAP.*

The systematic review by Dodek ** assessed 3 randomised controlled trials (RCTs), Kollef
(1995), Dreyfuss (1991) and Long (1996).>***% One of the RCTs (Kollef (1995)* was
considered a higher level trial than the other two. Dodek (2004) concluded that the frequency
of ventilator circuit changes does not influence the incidence of ventilator associated
pneumonia (VAP), that less frequent changes of ventilator circuits are not associated with
harm and that more frequent changes are associated with increased cost. *

Lorente in an RCT also found no difference in the rate of VAP in patients with ventilator
circuits containing HMEs with 48 hour circuit changes or no planned change.*

2. Applicability:

Generally applicable to all ventilated patients.

3. Generalisability:

These studies were all conducted in ventilated patients where circuits were changed if there
were signs of visible contamination or damage.

4. Consistency:

Studies consistent.

5. Clinical impact:

None.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

Studies have shown no evidence that additional changes of circuit (before

seven days) have any impact on the incidence of HAP. 1+

8. Recommendation:

Changing circuits before seven days is of no benefit. A

New ventilator circuit tubing should be provided for each patient. B

If a ventilator circuit becomes soiled or damaged it should be changed. GPP
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If any closed breathing circuits are disconnected facial protection should be
used alongside personal protective equipment (PPE) to prevent
contamination of the healthcare worker.

GPP
This is especially important when dealing with patients with highly
communicable infections eg SARS or Avian flu.
Breathing circuit condensate should be periodically drained and discarded,
ensuring condensate does not drain toward the patient, to prevent VAP.%39 GPP

Future Research Recommendation

Further research into the maximum length of time that would be appropriate
without changing tubing, for safety and infection control reasons, is
required.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

c. heated humidifiers (HHs) and heat moisture exchangers (HMEs)

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

There is good evidence from two meta-analyses®**° and a systematic review>. A meta-

analysis*®® covers all eight randomised controlled trials (RCTs) cited by the other papers
which examined the use of different humidifier types and their effect on ventilator associated
pneumonia (VAP) incidence.*!424344454647.48 Kola concluded that the use of heat moisture
exchangers (HMEs) may be associated with a statistically significant reduction in the
incidence of VAP compared with heated humidifiers in patients ventilated for more than 7
days.*® Dodek noted concern about endotracheal tube obstruction and HME use®®, but this
has not been confirmed in recent studies evaluating newer HMEs.*°

2. Applicability:

The studies are applicable to ventilated patients only.

3. Generalisability:

Generalisable to ventilated patients only.

4. Consistency:

Studies consistent.

5. Clinical impact:

Two of the RCTs***® examined by Kola*® showed a reduction in costs with HMEs compared
to HHs.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence that newer HMEs are associated with a reduced risk of

VAP. 1+

8. Recommendation:

HMEs are safe to use provided manufacturers instructions are followed. 1+

HMEs are more effective in reducing the incidence of VAP compared to

HHs provided there are no contraindications to their use (eg patients at risk A

of airways obstruction).

When HMEs are used, the type chosen should be one that has adequate

moisture output to minimise the risk of airway obstruction. GPP
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The benefit of use of HMEs versus HHs should be established for each

patient. GPP
The decision on the use of HMEs should not be based solely on infection

control considerations. GPP
National guidelines should be followed for management of patients with GPP
highly communicable infections eg SARS and Avian flu.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7
c1) Is there any evidence that frequency of changes of humidifiers has
any effect on the incidence of HAP?

Reviewers — Dr Robert Masterton and Dr Angela Galloway

1. Volume of evidence:

There is a systematic review> and three randomised controlled trials (RCTs).***"**Two
specifically addressed the issue of the effect of the use of reduced frequency of changes of
humidifier on VAP.>**"

Markowicz looked at efficacy and safety studying three different types of HMEs and found
that some HMEs may be used for 48 hours without change but that this depends on the
brand. Not all HMEs performed equally.*®

Davis reported that changing HMEs after three days did not diminish efficiency or increase
the incidence of VAP.*'

2. Applicability:

The studies are applicable to ventilated patients only.

3. Generalisability:

Generalisable to ventilated patients only.

4. Consistency:

Studies consistent.

5. Clinical impact:

None.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is no evidence that more frequent changing of HHs and HMEs than

manufacturers recommend, reduces the risk of HAP. 1+

8. Recommendation:

Where HMEs are used (except with high minute volume) these should not

be changed routinely — but manufacturer’s guidance should be followed. A

If there is any evidence or suspicion of contamination these should be

changed. GPP

The technical performance of HMEs for more that 48 hours should be GPP

monitored, especially in patients with COPD.

CONSULTATION DOCUMENT Page 24 of 84




FOR CONSULTATION Date: 16 December 2005

References:

32 WY2009. Hess DR — AARC Evidence based clinical practice guidelines; Care of the
ventilator circuit and its relation to ventilator-associated pneumonia. Respiratory Care
2003; 48: 869-79.

50 WY1639. Markowicz P, Ricard J-D, Dreyfuss D et al. Safety, efficacy, and cost-
effectiveness of mechanical ventilation with humidifying filters changed every 48
hours: A prospective, randomized study. Crit Care Med 2000; 28: 665-71.

51 WY1640. Davis K Jr, Evans SL, Campbell RS et al. Prolonged use of heat and
moisture exchangers does not affect device efficiency or frequency rate of
nosocomial pneumonia. Crit Care Med 2000; 28: 1412-18.

52 WY1641. Thomachot L, Leone M, Razzouk K et al. Randomized clinical trial of
extended use of a hydrophobic condenser humidifier: 1 vs 7 days. Crit Care Med
2002; 30: 232-37.

CONSULTATION DOCUMENT Page 25 of 84




FOR CONSULTATION Date: 16 December 2005

BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

d. nebulisers

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

Evidence from three diagnostic studies suggests that nebulisers can act as a source of
respiratory tract infection.****°°

2. Applicability:

Generally applicable to all nebulisers but evidence is limited.

3. Generalisability:

Limited evidence.

4. Consistency:

Consistent but small volume of evidence.

5. Clinical impact:

Moderate clinical impact if precautions not taken.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence from diagnostic studies that nebulisers can become
contaminated and infect patients. They must be cleaned and disinfected 3
after each treatment to minimise the risk of HAP.

8. Recommendation:

Nebulisers should be single patient use but need to be disinfected and

cleaned with sterile water between each use. D
Nebulisers used as part of the ventilator circuit should be single use only. GPP
National guidelines should be followed with regard to the use and cleaning GPP

of nebulisers.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

e. filters

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

Three diagnostic studies >*°**’ provided evidence to support the use of filters to protect

circuit systems but no evidence was established that use of filters specifically protects
against HAP.

2. Applicability:

Studies applicable to ventilated patients.

3. Generalisability:

Studies designed to protect equipment not patients.

4. Consistency:

Studies consistent.

5. Clinical impact:

None.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is an absence of evidence that filters protect against HAP. i

There is some evidence that the use of filters protects the ventilator circuit

from contamination. 2+

8. Recommendation:

Filters protect mechanical ventilator circuits from contamination and on this

basis are recommended. C

National guidelines should be followed with regard to use of expiratory

filters for patients requiring mechanical ventilation who are suffering from GPP

highly communicable infections eg SARS, Avian Flu.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

g. suction equipment

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

One systematic review®, two RCTs and an observational study examined the effect of daily
changes of in-line suctioning and found this had no effect on the incidence of VAP compared
to less frequent changes.®>°%°

2. Applicability:

Applicable to ventilated patients.

3. Generalisability:

Fully generalisable to ventilated patients although the volume of evidence is small.

4. Consistency:

Studies consistent.

5. Clinical impact:

None.

6. Other factors:

None.
7. Evidence statement: Evidence
grading

There is no evidence that changing closed suction equipment daily reduces 1

. +
the risk of VAP.
The maximum duration that a closed suction catheter can be used for i
safety and infection control considerations is not known.
8. Recommendation:
Daily changes of suction equipment are not required. A
Suction equipment may be changed weekly unless it becomes
contaminated or damaged, in which case it should be changed GPP
immediately.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

h. resuscitation equipment

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

There are four diagnostic studies on use of bag-valve mask ventilation (manual
ventilation/'Re-breathe’) bags that provide evidence to suggest that contaminated
resuscitation equipment can act as a source of HAP.®"626354

2. Applicability:

Generally applicable.

3. Generalisability:

Small volume of evidence.

4. Consistency:

Consistent.

5. Clinical impact:

None.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence that use of contaminated resuscitation equipment can act

as a source of microorganisms causing HAP. 3

8. Recommendation:

Multi-use, bag-valve mask ventilation (manual ventilation/‘Re-breathe’)
bags should be decontaminated between each patient use according to C
manufacturer’s guidelines to minimise the risk of HAP.

All reuseable resuscitation equipment should be appropriately

decontaminated after use according to manufacturer’'s recommendations. GPP
If possible single patient use equipment (eg Ambu bag) should be used. GPP
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

i. anaesthetic machines and breathing systems

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

A diagnostic study by du Moulin (1997) suggested that basic hygienic management of
anaesthetic equipment will prevent cross-infection.®®

2. Applicability:

Only one study.

3. Generalisability:

Only one study.

4. Consistency:

Only one study.

5. Clinical impact:

None.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence that basic hygienic management of anaesthetic 3

equipment will ensure safety from cross-infection.

8. Recommendation:

Basic hygienic measures should be taken on anaesthetic equipment to

reduce the risk of HAP. D

Provided filters are in place to protect the equipment, anaesthetic

equipment should be decontaminated according to the manufacturer’'s GPP

instructions.

Changing HME and anaesthetic machine valve between patients and

weekly circuit changes should be adequate to prevent infection from GPP

anaesthetic machines.

If anaesthetic equipment is used on a known infected patient, tubing and

filters should be changed before the next patient use. GPP

Further research recommendation

Studies are required to establish the best sterilisation or disinfection and
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maintenance methods that reduce the risk of HAP from anaesthetic
machines and breathing systems.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 7 - For equipment and devices what are the best methods
of sterilisation or disinfection and maintenance to reduce the risk of
HAP for:

k. pulmonary function testing equipment

Reviewers — Dr Robert Masterton and Dr Robert Spencer

1. Volume of evidence:

Two diagnostic studies investigated the use of spirometers associated with HAP caused by
Acinetobacter.®®

A case-controlled study found that mouthpieces of spirometry tubing may become
contaminated and recommended that they should not be shared to prevent acquisition of
microorganisms causing HAP.%®

2. Applicability:

Studies are applicable.

3. Generalisability:

The available evidence is limited to spirometry. However it is reasonable to extrapolate to
other respiratory equipment.

4. Consistency:

Consistent to spirometers.

5. Clinical impact:

None.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence that mouthpieces of spirometry tubing may become

contaminated during use and therefore should not be shared to prevent 2+

HAP.

8. Recommendation:

Spirometry mouthpieces should be single use only. c

All respiratory equipment should be viewed as a potential infection risk for

HAP where contamination by respiratory secretions is possible and GPP

therefore precautions should be taken to reduce such risks.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 8/9a - Is there any evidence that hand hygiene reduces the
risk of transmission of microorganisms causing HAP?

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

There is good evidence from a systematic review®®, case control and cohort studies,”®"""*"

for the effects of hand hygiene on staff to patients and staff to equipment transfer of bacteria.

There is good evidence of an inverse relationship between high standards of hand hygiene
and the incidence of healthcare associated infections (HCAI) but no good evidence of a
direct relationship with the prevention of HAP.

The evidence based guidelines (epic Project) covering the prevention of healthcare
associated infection recommend implementation of a hand hygiene policy to prevent hospital
acquired infection.

2. Applicability:

Fully.

3. Generalisability:

The evidence, whilst about the reduction of HCAI, is reasonable to extrapolate to HAP.

4. Consistency:

Excellent consistency of findings.

5. Clinical impact:

This is a very simple and cheap intervention that delivers cost effectively without interference
to direct patient care.

6. Other factors:

Hand hygiene is reliant on the proper provision of facilities as well as high standards of staff
education.

7. Evidence statement: Evidence
grading

Hand hygiene is effective in reducing transmission of microorganisms

between patients, staff, equipment and the environment. 2++

Hand hygiene is effective in reducing HCAI. 24t

8. Recommendation:

No specific recommendation can be made that hand hygiene will prevent

HAP. -

Hand hygiene guidelines are available as part of evidence-based guidelines GPP

for preventing healthcare associated infections and should be followed.”
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Hand hygiene practices should be incorporated into clinical guidelines for

the prevention of HAP. GPP

With a view to reducing the incidence of HAP, staff hand hygiene should
form part of routine care with hands being decontaminated immediately

before and after every episode of direct patient contact and after any GPP

activity or contact that potentially results in hands becoming contaminated.

Hand decontamination after glove removal should be performed.

GPP

Performance audits of hand hygiene should be performed to demonstrate

and maintain high levels of practice. GPP
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 8/9b - Is there any evidence that personal protective
equipment (PPE) reduces the risk of transmission of
microorganisms causing HAP?

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

There is an absence of evidence available to address this question. The evidence that is
available relates to healthcare associated infections (HCAI) and not directly to HAP. There is
data showing that the appropriate use of personal protective equipment (PPE) is effective in
preventing the spread of microorganisms and HCAI."*"®

There is also evidence that surgical masks are inadequate to protect against tuberculosis
and some respiratory viruses (eg SARS).”®

2. Applicability:

Fully applicable to HAP patients.

3. Generalisability:

Fully generalisable.

4. Consistency:

High degree of consistency in studies — no conflicting results.

5. Clinical impact:

This is a very simple and relatively cheap intervention. In terms of both HCAI and HAP it is
not known whether it delivers cost effectively.

6. Other factors:

This relies on the provision of appropriate equipment and the necessary training in its use.
National health and safety at work requirements such as Personal Protective Equipment
(PPE) regulations’’,”® and Control of Substances Hazardous to Health (COSHH)
regulations’® should be followed.

7. Evidence statement: Evidence
grading

The correct use of PPE will reduce the incidence of HCAI and thereby
potentially reduce the incidence of HAP. 2

8. Recommendation:

The role for PPE in the prevention of HAP should involve local risk
assessment with reference to national health and safety at work
requirements e.g. PPE Regulations’”"® and local infection control advice.

High standards of hygiene including hand hygiene and PPE will protect
healthcare workers and patients against HCAI from microorganisms GPP
including influenza and other viral respiratory pathogens.
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Care needs to be taken in the use of PPEs to prevent spreading infection
between patients e.g. gloves can contaminate hands if not removed
correctly hence the importance of hand decontamination after glove
removal®

GPP

Gloves should be put on immediately before an episode of patient contact
or treatment and removed as soon as the activity is completed.

GPP

Gloves should be changed between caring for different patients or between
different care/treatment activities for the same patient.

GPP

Personal respiratory protection is required in certain respiratory infections
eg multi-drug resistant tuberculosis, SARS, Avian flu etc or when patients
who are severely immunocompromised are exposed to infection (eg not in
a HEPA filtered environment). In these instances specialised respiratory
protective equipment should be worn.

GPP

National guidelines should be followed with regard to protection of staff
against highly communicable infections eg SARS, Avian flu.

GPP

Isolation of patients with multi-drug resistant infections including pneumonia
should be performed alongside the use of PPE to prevent the spread of
infection.

GPP
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Question 8/9e - Is there any evidence that closed suctioning of
respiratory tract secretions reduces the risk of HAP?

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

A systematic review by Dodek® considered evidence from four randomised controlled trials
(RCTs)?"#28384 and concluded that the type of suctioning system (open or closed) had no
effect on the incidence of ventilator associated pneumonia (VAP). Two further RCTs
confirmed these findings.®>%

Three randomised controlled trials (RCTs) 88283
suctioning but not in relation to preventing HAP.

include assessment of closed and open

Combes® reported a 3.5 times greater risk of VAP in patients receiving open versus closed
suctioning.

2. Applicability:

Applicable to ventilated patients.

3. Generalisability:

Generalisable to ventilated patients only.

4. Consistency:

Not all studies consistent.

5. Clinical impact:

Not applicable.

6. Other factors:

Not applicable.

7. Evidence statement: Evidence
grading

There is no available evidence in relation to HAP. -

There is a volume of evidence that shows that closed suctioning as

opposed to open suctioning of respiratory tract secretions does not affect 1

. +

risk of VAP.

There is no evidence that closed suctioning increases the risk of VAP 1+

8. Recommendation:

No recommendation can be made on the use of closed suctioning to

reduce the risk of HAP to patients. -

Closed and open suctioning systems can be used without affecting the risk B
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of VAP.

From a

is of value in reducing the aerosolisation of respiratory tract secretions and
protection of healthcare workers.

safety perspective, closed suctioning of respiratory tract secretions
GPP

The number of disconnections of suction equipment should be minimised to

reduce

GPP

the risk of exposure of staff to infected secretions.
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Question 10 a(1) - Is there any evidence that the use of non-invasive
positive pressure ventilation reduces the risk of HAP?

Reviewers — Dr Robert Masterton and Dr Angela Galloway

1. Volume of evidence:

There is evidence that in selected patients non-invasive ventilation (NIV) reduces the risk of
HAP. A Cochrane systematic review by Burns included five RCTs on non-invasive ventilation
and found that in patients with COPD, NIV reduces the risk of HAP.®

2. Applicability:

Applicable to ventilated patients

3. Generalisability:

The majority of the available data relates to a narrow group of medical respiratory failure
patients which are not generalisable.

4. Consistency:

Highly consistent findings.

5. Clinical impact:

Reduces patients’ risk and resource implications.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence that non-invasive ventilation reduces the risk of HAP. 1++

8. Recommendation:

Non-invasive ventilation (NIV) rather than mechanical ventilation should be

used in selected patients to reduce the risk of HAP. A
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HAP Prevention Working Party

Question 10a - Is there any evidence that enteral feeding increases
the risk of HAP?

Reviewers — Jean Armstrong and Dr Robert Masterton

1. Volume of evidence:

There is one well conducted cohort study in ventilated patients showing a relationship
between enteral feeding and aspiration®® but limited other evidence to support this.

2. Applicability:

Fully.

3. Generalisability:

Fully.

4. Consistency:

Insufficient studies to demonstrate consistency or otherwise.

5. Clinical impact:

Little likely impact.

6. Other factors:

Nil.

7. Evidence statement: Evidence
grading

There is an absence of evidence that the incidence of HAP in ventilated

patients will be reduced by taking measures to reduce aspiration 2.

associated with enteral feeding.

8. Recommendation:

There is no specific evidence to support a recommendation being made. i

In ventilated patients the rate and volume of enteral feeding should be

adjusted to avoid gastric distension and reduce the risk of aspiration. GPP
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HAP Prevention Working Party

Question 10a(2) - Is there any evidence that different methods of
enteral feeding reduce the risk of HAP?

Reviewers — Dr Robert Masterton and Dr Angela Galloway

1. Volume of evidence:

A systematic review by Collard (2003)* reviewed four RCTs that evaluated different
methods of enteral feeding including intermittent feeding,*® the use of metoclopramide, and
acidification of feeding. He reported no difference in the incidence of VAP or mortality with
any of these four strategies.

A meta-analysis by Heyland (2002) of 7 RCTs looked specifically at post-pyloric feeding and
reported that this was associated with a significant reduction in VAP compared with gastric
feeding but suggested that further studies are warranted.”’!

A meta-analysis by Marik (2003) which included 9 RCTs comparing gastric versus post-
pyloric feeding found that there was no significant difference in the incidence of pneumonia
in each group.*?

2. Applicability:

Fully

3. Generalisability:

Fully

4. Consistency:

All studies look at different aspects.

5. Clinical impact:

None

6. Other factors:

None

7. Evidence statement: Evidence
grading

There is no clear evidence that intermittent feeding, small intestine feeding,

the use of metoclopramide, or acidification of feeding prevent VAP. 1+

8. Recommendation:

The decisions on the method of enteral feeding to be used for critically ill

patients should be made locally by each unit and on an individual patient A

basis.

When enteral feeding is used the method of delivery should be optimised

for each individual patient. GPP

Future Research Recommendation

Further research is required into the effect of different modes of feeding on

the incidence of HAP.
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Question 10b — Is there any evidence that prevention of aspiration
reduces the risk of HAP?

Reviewers — Jean Armstrong and Dr Robert Masterton

1. Volume of evidence:

There is an absence of evidence that prevention of aspiration as such with endotracheal
intubation will reduce the incidence of HAP.

There is evidence from a systematic review by Dezfulian of 5 RCTs that subglottic drainage
is effective in preventing early onset VAP in patients expected to remain ventilated for more
than 72 hours.

A cohort study by Cook (1988) found that withnessed aspiration was associated with an
increased risk of VAP.%*

2. Applicability:

Fully.

3. Generalisability:

Not generalisable.

4. Consistency:

No consistency — very limited number of trials.

5. Clinical impact:

Little likely.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence of a relationship between aspiration in ventilated patients

and the occurrence of VAP. 2++

There is evidence that drainage of subglottic secretions can prevent VAP. 1+

8. Recommendation:

Measures should be taken to reduce the risk of aspiration to prevent VAP. B

Attention needs to be paid to the endotracheal cuff pressure to avoid GPP

aspiration and prevent tracheal damage (>25<30cm water).*®
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Question 10d — Is there any evidence that reduction of gastric acid
by different methods compared to sucralfate, reduces the incidence
of HAP?

Reviewers — Jean Armstrong and Dr Robert Masterton

1. Volume of evidence:

Collard in a systematic review looked at evidence from 7 meta-analyses which included 20
RCTs reviewing the risk of VAP associated with the various methods of stress ulcer
prophylaxis.®®* Evidence from 4 of these meta-analyses®*®%showed that sucralfate
significantly reduced the incidence of VAP compared with H, antagonists. Three other meta-
analyses did not show a statistically significant reduction in VAP with the use of sucralfate
but did show trends."?*10"102

2. Applicability:

Applicable in ICU patients.

3. Generalisability:

Fully.

4. Consistency:

Good.

5. Clinical impact:

Given the wide clinical need for stress ulcer prophylaxis in critically ill patients this has wide
ranging implications.

6. Other factors:

This work relates to gastric emptying issues and risks of aspiration/adverse colonisation.

7. Evidence statement: Evidence
grading

There is evidence that a reduction of gastric acid by various methods

including antacids and H, antagonists for stress ulcer in ICU patients 24t

increases the risk of VAP.

There is evidence that use of sucralfate is associated with a reduced risk of

VAP compared to use of other agents that raise gastric alkalinity in 24t

ventilated patients.

8. Recommendation:

Whenever clinically appropriate stress ulcer prophylaxis should be avoided

in order to help preserve gastric function B

Where stress ulcer prophylaxis is indicated, sucralfate is to be preferred in B

order to reduce the risk of VAP.
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Sucralfate should only be used in patients with low to moderate risk of
gastro-intestinal bleeding

GPP

References:

89

96

97

98

99

100

101

102

PMAZ28. Collard HR, Saint S, Matthey MA. Prevention of ventilator-associated
pneumonia: An evidence-based systematic review. Ann Intern Med 2003: 138: 494-
501.

WY2017. Messori A, Trippoli S, Vaiani M, et al. Bleeding and pneumonia in intensive
care patients given ranitidine and sucralfate for prevention of stress ulcer: meta-
analysis of randomised controlled trials. BMJ 2000; 321: 1103-6.

WY202. Tryba M, Cook DJ. Gastric alkalinization, pneumonia, and systemic
infections: the controversy. Scand J Gastroenterol 1995; 210: 53-9.

WY2018. Cook DJ. Stress ulcer prophylaxis: gastrointestinal bleeding and
nosocomial pneumonia. Best evidence synthesis. Scan J Gastroenterol Suppl. 1995;
210: 48-52.

WY2019. Tryba M. Sucralfate versus antacids or H2-antagonists for stress ulcer
prophylaxis: a meta-analysis on efficacy and pneumonia rate. Crit Care Med 1991;
19:942-9.

CDC993. Cook DJ, Reeve BK, Guyatt GH et al. Stress ulcer prophylaxis in critically ill
patients. Resolving discordant meta-analyses. JAMA 1996; 275: 308-14.

WY2020. Tryba M. Prophylaxis of stress-ulcer bleeding. A meta-analysis. J Clin
Gastroenterol. 1991; 13 Suppl 2: S44-55.

CDC994. Cook DJ, Laine LA, Guyatt GH et al. TA. Nosocomial pneumonia and the
role of gastric pH. A meta-analysis. Chest 1991;100: 7-13.

CONSULTATION DOCUMENT Page 51 of 84




FOR CONSULTATION Date: 16 December 2005

BSAC |Considered Judgement form
HAP Prevention Working Party

Question 11 — Is there any evidence that instructing patients to
cough frequently, take deep breaths and be ambulatory pre- and
post-operatively can reduce the incidence of HAP?

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

There were two cohort studies'®'® and one RCT ' which did not specifically look at HAP
but considered pulmonary complications in general.

There was one RCT which concluded that the most effective regimen of prophylaxis against
pulmonary complications after abdominal surgery was deep breathing for low risk patients.®

2. Applicability:

Generally applicable.

3. Generalisability:

Reasonable.

4. Consistency:

Not clear.

5. Clinical impact:

Evidence not clear that the manoeuvres help.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is an absence of evidence that instructing patients to cough or take

deep breaths can reduce the incidence of HAP. 2-

8. Recommendation:

No recommendations can be made in respect of instructing patients to

cough frequently or take exercise in order to reduce the incidence of HAP. -

Coughing during the post-operative recovery period should be encouraged

in all patients in order to reduce the risk of other pulmonary complications. GPP

Early post operative mobilisation should be encouraged in order to reduce

the risk of other postoperative complications. GPP
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Question 12 - Is there any evidence for the role of :

a. Physiotherapy and respiratory therapists in reducing the incidence
of HAP

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

There are no data on the role of physiotherapists and respiratory therapists in reducing the
incidence of HAP.

Ther<30i7$ one case control study which shows the benefit of chest physiotherapy in preventing
VAP.

There is evidence from an RCT by Hall that use of physiotherapy with incentive spirometry,
in high risk surgical patients, can reduce respiratory complications.'®

A systematic review by Stoller (2001) assessing the role of respiratory therapists reported 5
RCTs which showed that respiratory therapists were effective in implementing respiratory
care protocols to wean patients from mechanical ventilation and in appropriately allocating
respiratory care in adult non-ICU patients.' This resulted in reduced costs with no
detrimental effects.

2. Applicability:

Fully.

3. Generalisability:

Applies to prevention of VAP only.

4. Consistency:

Insufficient data to comment.

5. Clinical impact:

If applied to all potentially eligible patients this would have major resource implications
especially around staffing.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is no direct evidence available to assess the role of physiotherapists
and respiratory therapists in reducing the incidence of HAP. -

There is evidence that when respiratory therapists follow protocols on
weaning that this will lead to reduced duration of mechanical ventilation,

ICU stay and improved outcome. 1+
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There is some evidence that using physiotherapy and incentive spirometry
in high risk abdominal surgery patients can reduce respiratory

N . : 4 1+
complications including pneumonia.
8. Recommendation:
No recommendation can be made about the roles of physiotherapists and
respiratory therapists in reducing the incidence of HAP. -
Physiotherapists and respiratory therapist have a role in preventing
respiratory complications in post-operative ventilated patients. A
Physiotherapists and respiratory therapists have a holistic role in the pre-
and post-operative care of patients, especially in high risk patients, where GPP

risk assessment indicates this may be of value.

Future Research Recommendation

Further research is required to establish the role of physiotherapy in
preventing HAP.
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Question 12 - Is there any evidence for the role of:
b. Positional strategies in reducing the incidence of HAP

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

An RCT by Drakulovic found that the use of semi-recumbent positioning™® may prevent

ventilator associated pneumonia (VAP), although an earlier study with smaller numbers of
patients concluded differently.”"" Drakulovic et al, also reported that supine body positioning
and enteral feeding were independent risk factors for the development of nosocomial
pneumonia.’"°

In an RCT, Guerin looked at the effect of prone positioning on patients with acute respiratory
failure and found that there was no general benefit from using prone positioning and there
were concerns about safety.'"?

A cohort study by Kollef (1993) showed that patients nursed in supine head positioning
during the first 24 hours of ventilation had increased risk of VAP.""

In a cohort study Kollef (1997) found that there was a significant increase in VAP in patients
transported out of ICU for interventions which was most likely related to positioning.""*

2. Applicability:

Fully applicable to ventilated patients.

3. Generalisability:

It is unclear if the evidence may be relevant to non-ventilated patients.

4. Consistency:

Insufficient data to comment.

5. Clinical impact:

If applied to all potentially eligible patients this could have a beneficial effect on other aspects
of patient recovery.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is some evidence that use of the semi-recumbent position may

reduce VAP. 1-

8. Recommendation:

Consideration may be given to adopting a positional strategy to prevent

VAP. C
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Consideration may be given to adopting a positional strategy to also

prevent HAP. GPP

If a patient does not require supine positioning consideration should be
given to using semi-recumbent positioning as a strategy to prevent VAP

(provided there are no contraindications). B
Patients transported out of ICU should be maintained in the semi-

recumbent position is possible. GPP
Patients should be kept in a semi-recumbent position during enteral feeding GPP

to prevent aspiration.
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Question 12 continued

Is there any evidence for the role of:
c. Kinetic beds (oscillatory therapy) in reducing the incidence of HAP

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

There is one meta-analysis, which includes 6 independent studies'™ and one systematic
review that looked at 8 RCTs*® which reviewed the use of kinetic (oscillating) beds. While
these may have an impact on reducing complications associated with intensive care, it was
inconclusive with regard to the development of HAP.

2. Applicability:

Not applicable.

3. Generalisability:

Not applicable.

4. Consistency:

Not consistent.

5. Clinical impact:

If applied to all potentially eligible patients this would have major resource implications
especially around staffing, capital outlay and maintenance of equipment as well as on
feasibility.

Patient acceptability is also an important consideration.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is limited evidence to support the use of kinetic therapy to prevent

HAP. 1-

8. Recommendation:

No recommendation for use of kinetic therapy to prevent HAP can be made
from the evidence. -

Future Research Recommendation

Research is required to assess the value of kinetic therapy in the
prevention of HAP in different patient populations, especially in intensive
care units (ICUs).
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Question 13 - Is there any evidence for the role of incentive
spirometry in reducing the risk of HAP?

Reviewers — Carole Fry and Jean Armstrong

1. Volume of evidence:

Evidence is poor with only one randomised controlled trial (RCT) study of some relevance
looking at post-operative pneumonia in surgical patients."®

2. Applicability:

Generally applicable.

3. Generalisability:

Not generalisable.

4. Consistency:

Not applicable. Most references found are consistent in not looking at the role of incentive
spirometry in reducing HAP.

5. Clinical impact:

There is no good evidence that incentive spirometry has any effect on HAP.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is an absence of evidence that incentive spirometry has any impact

on reducing the risk of HAP in low risk surgical patients after abdominal 2.

surgery.

There is some evidence that the use of incentive spirometry in high risk 2-

surgical patients may be beneficial.

8. Recommendation:

Incentive spirometry has no role to play in prevention of HAP in low risk

(ASA grade 1 or 2) surgical patient, including patients who had no pre- D

existing pulmonary complications.

Incentive spirometry should be used in high risk patients to prevent

respiratory complications. D

Future Research Recommendation

Research is required to assess the effects of incentive spirometry in

patients requiring surgery.
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Question 14 — What hospital building recommendations or
specifications are most effective for preventing the transmission of
Aspergillus spores in new and existing intensive or specialist care
units?

Reviewers — Dr Angela Galloway and Dr Robert Masterton

1. Volume of evidence:

There is a large body of evidence demonstrating an association between building works,
environmental contamination with Aspergillus and pulmonary aspergillosis."'®1"118

There is poor quality of evidence in relation to:
- type of building work (construction versus demolition)
- relative contributions of various mechanisms to reduce risk
a. dust reduction
b. environmental and air monitoring
c. antifungal prophylaxis
d. air handling

2. Applicability:

Fully applicable.

3. Generalisability:

Highly reasonable.

4. Consistency:

High degree of consistency in recommendation for methods of dust reduction.'®""118

5. Clinical impact:

Large potential impact if measures other than simple dust reduction are used.

6. Other factors:

Introducing widespread environmental control eg High Efficiency Particulate Air (HEPA)
filtration is expensive.

7. Evidence statement: Evidence
grading

There is good evidence that methods to reduce dust levels result in lower
levels of fungal spores in the environment and reduced the incidence of

pulmonary aspergillosis during building work. 24+

There is evidence that high counts of aspergillus are associated with
pulmonary Invasive Aspergillosis (IA). There is an absence of evidence that
routinely monitoring spore counts during building work is useful although it 2
is recommended by some authors.'12012!

Although a protective environment with HEPA filtration reduces the 2++
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incidence of IA in haemopoietic stem cell transplant (HSCT) patients this
will not by itself prevent IA during building work. %'

8. Recommendation:

During building works, consideration must be given to addressing the risk of
pulmonary aspergillosis. This must include:

¢ identifying high risk patients i.e. those with acute leukaemia, HSCT B
patients, patients receiving chemotherapy resulting in severe
neutropenia, other immunosupressed patients including those on
long term corticosteroids or other immunosuppressive therapy

¢ methods to reduce all patient’'s exposure to Aspergillus e.g. use of B
floor to ceiling barriers, sealing of windows

o the use of HEPA filtration in high risk units

o e.g. HSCT units B
o e.g. critical care (NB. Contamination of ventilated areas
which are not HEPA filtered)

e dust reduction in clinical areas including cleaning (damp dusting, B
use of HEPA-filtered vacuum cleaner)

The routine monitoring of air for fungal spores during building work is not
recommended. D

During building work, environmental monitoring for fungal spores in critical
areas housing at risk patients is useful in monitoring the effectiveness of

GPP
control measures.
In an outbreak situation environmental or air monitoring maybe useful in
identifying the source of infection. GPP
Ventilation systems, especially those which are not HEPA-filtered, may
become contaminated during building work. During building work all filters GPP

should be regularly inspected and replaced as necessary.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 15 — What hospital building recommendations or
specifications are most effective for preventing the transmission of
Legionella in new and existing intensive or specialist care units?

Reviewers — Dr Angela Galloway and Dr Robert Masterton

1. Volume of evidence:

There is a large body of evidence consisting of cohort and case control
StUdieS.122’123'124'125'126’127'128’129’130'131

The Health & Safety Executive (HSE) has issued comprehensive guidance'*? which has
recently been revaluated.™?

2. Applicability:

Fully applicable.

3. Generalisability:

Highly reasonable.

4. Consistency:

Results consistent in demonstrating that each process had an effect in reducing Legionella
load although the effect may be temporary. It is not possible however to make full
comparisons between the different methods.

5. Clinical impact:

Large impact but hospitals should already be adhering to Department of Health (DH) advice
for control of Legionella in hospitals.

6. Other factors:

None.
7. Evidence statement: Evidence
grading

There is a good evidence base showing a relationship between Legionella
contamination of hospital water with hospital acquired (HA) Legionella 24
pneumonia.
There is good evidence that controlling the risk of Legionella in hospital
water supplies reduces the risk of HA Legionella pneumonia. 2+
There are a number of methods available to control Legionella in water
systems:

a) heat

b) biocides e.g. chlorine, chlorine dioxide 2-

c) ionisation e.g. copper-silver

d) ultra violet light and Ozone
but a poor quality of evidence comparing the methods.
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8. Recommendation:

No recommendation can be made about the most appropriate method of
controlling Legionella in hospital water supplies, due, in some part, to the
differences in the design of hospital water systems.

Appropriate Legionella control of hospital water is required.

B
UK HSE guidance on Legionnaires disease - control of Legionella bacteria
in water systems'*?'% and all other national guidance should be followed. GPP
For primary prevention attention needs to be given to the design of the
water system and maintenance according to national guidance (i.e. GPP
circulating water maintained above 60°C).
For secondary prevention (i.e. preventing further cases after a case of
hospital acquired infection), additional measures may be required e.g. use
of biocides, heat flush etc. GPP
Routine culturing for Legionella, while not routinely recommended, is
appropriate in high risk area for haemopoietic stem cell and solid organ GPP
transplant wards.
Infection control teams should work closely with hospital engineers,
management and physicians to ensure awareness of hospital acquired GPP

Legionnaires disease.'*

Future Research Recommendations

Research is needed to confirm the relationship between environmental
Legionella and hospital acquired Legionnaire’s disease including
establishing the relative importance of different serogroups of Legionella
pneumophila and other Legionella species.

Research is required into the different methods of controlling Legionella
appropriate to use in different healthcare settings.
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 16 — Is there any evidence that cleanliness of intensive
care units (ICUs) affects the incidence and transmission of
organisms causing HAP?

Reviewers — Dr Angela Galloway and Dr Robert Masterton

1. Volume of evidence:

There are a small number of cohort studies that demonstrate environmental risk related to
poor cleaning e.g. Meticillin resistant Staphylococcus aureus (MRSA), Clostridium difficile but
these do not relate directly to HAP or specifically to intensive care units (ICUs). There are a
small number of cohort papers that describe the environment as acting as a reservoir for
organisms causing infection in patients, though these do not relate directly to HAP or ICUs.
These studies demonstrate that taking action to remove the reservoir is effective in
preventing related infections.

The epic project review revealed little research evidence of an acceptable quality upon which
to base guidance relating to hospital environmental hygiene.”*®* However, it noted that there is
a large body of clinical evidence, derived from case reports and outbreak investigations,
which show links between poor environmental hygiene and the transmission of
microorganisms causing healthcare acquired infection (HCALI)."*%'3"

2. Applicability:

The available evidence is not directly related to HAP. Given that the routes of transmission
for organisms causing of HAP are different from those described in the available reports,
where the issues relate mainly to direct contact and contamination spread, the applicability of
the available evidence is not strong.

3. Generalisability:

It is not possible to generalise from the available evidence as this is of a low volume and not
directly related to HAP, ICUs or in all instances cleaning.

4. Consistency:

The small volume of available evidence is consistent in demonstrating that the environment
can act as a reservoir for infection and that taking action to remove the reservoir is effective
in preventing infection. However the nature of the evidence is not specific to HAP, ICUs or in
all instances to cleaning. The consistency of the evidence makes extrapolation to these
issues reasonable.

5. Clinical impact:

There are strong public and staff resource implications around this issue.

6. Other factors:

There are now published cleanliness standards for health providing facilities and these form
part of performance assessment reviews.**'%

7. Evidence statement: Evidence
grading
There is evidence that there is a risk of HCAI related to persistence of 2+
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organisms in the environment and that this may be caused by poor
standards of hospital cleanliness though no direct association from this has
been shown with regard to the development of HAP.

8. Recommendation:

In order to reduce the risks of HCAI, including HAP, good approved
standards of hospital cleanliness should be maintained.

D
The hospital environment must be visibly clean, free from dust and soilage,
and acceptable to patients, their visitors and staff. GPP
All staff involved in hospital hygiene activities should undergo education
and training related to the prevention of HCAI: such training to include the
link between these infections and the cleanliness of the environment. GPP
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 17 — Is there any evidence that use of oral endotracheal
intubation is associated with a lower incidence of HAP or VAP
compared to nasotracheal intubation?

Reviewers — Angela Galloway and Dr Robert Masterton

1. Volume of evidence:

There is one randomised controlled trial (RCT),"* which specifically addresses the issue of

oral versus nasotracheal intubation with regards to the development of ventilator associated
pneumonia (VAP). This and four other RCTs also assess the development of maxillary
sinusitis.'"142143144 These all demonstrate an association between nasotracheal intubation
and maxillary sinusitis.

There is evidence that re-intubation is associated with increased incidence of VAP.'#®

2. Applicability:

Fully.

3. Generalisability:

Highly reasonable.

4. Consistency:

Good.

5. Clinical impact:

Little likely impact.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is evidence from one well conducted RCT that orotracheal intubation
is associated with a lower incidence of VAP compared to nasotracheal
intubation. This study and four other studies also showed that orotracheal 1-
intubation resulted in a reduced incidence of sinusitis.

Re-intubation is associated with an increased risk of VAP. 2+

8. Recommendation:

Oral endotracheal intubation should be used in preference to nasotracheal
intubation. C

Re-intubation should be avoided if possible. C
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BSAC |Considered Judgement form
HAP Prevention Working Party

Question 18 - Is there any evidence that the use of red cell
transfusions increase the risk of HAP?

Reviewers — Dr Robert Masterton and Dr Angela Galloway

1. Volume of evidence:

There is a cohort study that demonstrates that transfusion of >4 units or red cell concentrate
is associated with an increased risk of HAP in cardiac surgery patients.*

There is evidence from another cohort study that the use of stored red blood cells increases
the risk of HAP."*’

There is also evidence that a restrictive transfusion policy in intensive care unit patients is at
least a§48effective as a liberal policy with regard to the effect on mortality and multi-organ
failure.

In a cohort study Jensen reported that leucocyte-depleted blood was better than buffy-coat-
reduced blood in preventing pneumonia in patients undergoing colorectal surgery.'*

2. Applicability:

Applicable in cardiac and colorectal surgery.

3. Generalisability:

Not generalisable.

4. Consistency:

Studies consistent.

5. Clinical impact:

None.

6. Other factors:

None.

7. Evidence statement: Evidence
grading

There is some evidence that the use of red cell transfusions increases the

risk of HAP. 2+

8. Recommendation:

Red cell transfusions should be avoided and if used should be with fresh

red cells. C

Future Research Recommendation

Further research needs to be carried out to establish the effect of red cell
transfusions on the development of HAP in other patient groups.
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