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FIGURE 39-3 Range of particle size for common aerosols in the environment and the influence of inertial impactions, sedimentation, and
diffusion. (Modified from Yu CP, Nicolaides P, Soong TT, et al: Effect of random airway sizes on aerosol deposition. Am Ind Hyg Assoc J
40:999, 1979.)
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B QUESTIONS

A systematic review of the literature was conducted with the

intention of making recommendations for change frequency of

the ventilator circuit and additional components of the circuit.

Specifically, the Writing Committee wrote these evidence-

based clinical practice guidelines to address the following

questions:

1. Do ventilator circuits need to be changed at regular
intervals?

2. What is the economic impact of decreasing the frequency
of ventilator circuit changes”?

3. What are the issues related to circuit type?

4. Does the choice of active versus passive humidification
affect ventilator circuit change frequency?

5. Do passive humidifiers need to be changed at regular
intervals?

6. Do in-line_suction-catheters need to be changed at regular
intervals?

/. Are there specific populations for which the
recommendations should be altered?




entilator circuit vs.

VAP
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Care of the Ventilator Circuit and Its Relationship

to Ventilator-Associated Pneumonia
AARC Clinical Practice Guideline (Excerpts)*

B INTRODUCTION

A concem related to the care of a mechanically ventilated
patient is the development of VAP. For many years, this
concern focused on the ventilator circuit and humidifier. The
circuit and humidifier have been changed on a regular basis in
an attempt to decrease the VAP rate. However, as the
evidence evolved, it became apparent that the origin of VAP
is more likely from sites other than the ventilator circuit, and
the prevailing practice has become one of changing circuits
less frequently. If this practice is safe, it would offer substantial
cost savings. Other issues related to the components of the
circuit and VAP also have become more important.
Humidification systems can be either active or passive.
Increasingly, in-line suction is used and this becomes part of
the ventilator circuit.

QUESTIONS

A systematic review of the literature was conducted with the

intention of making recommendations for change frequency of

the ventilator circuit and additional components of the circuit.

Specifically, the Writing Committee wrote these evidence-

based clinical practice guidelines to address the following

questions:

1. Do ventilator circuits need to be changed at regular
intervals?

2. What is the economic impact of decreasing the frequency
of ventilator circuit changes?

3. What are the issues related to circuit type?

4. Does the choice of active versus passive humidification
affect ventilator circuit change frequency?

5. Do passive humidifiers need to be changed at regular
intervals?

6. Do in-line suction catheters need to be changed at regular
intervals?

7. Are there specific populations for which the
recommendations should be altered?

RECOMMENDATIONS

Recommendation #1

Ventilator circuits should not be changed routinely for infection
control purposes. The available evidence suggests no patient
harm and considerable cost savings associated with extended
ventilator circuit change intervals. The maximum duration of
time that circuits can be used safely is unknown. (Evidence
Grade A)

Recommendation #2

Evidence is lacking related to VAP and issues of heated
versus unheated circuits, type of heated humidifier, method
for filling the humidifier, and technique for clearing condensate
from the ventilator circuit. It is prudent to avoid excessive
accumulation of condensate in the circuit. Care should be

taken to avoid accidental drainage of condensate into the
patient’s airway and to avoid contamination of caregivers
during ventilator disconnection or during disposal of
condensate. Care should be taken to avoid breaking the
ventilator circuit, which could contaminate the interior of the
circuit. (Evidence Grade D)

Recommendation #3

Although the available evidence suggests a lower VAP rate
with passive humidification than with active humidification,
other issues related to the use of passive humidifiers (e.g.,
resistance, dead space volume, airway occlusion risk)
preclude a recommendation for the general use of these
devices. The decision to use a passive humidifier should not
be based solely on infection control considerations. (Evidence
Grade A)

Recommendation #4

Passive humidifiers do not need to be changed daily for
reasons of infection control or technical performance. They
can be safely used for at least 48 hours, and with some
patient populations, some devices may be able to be used for
up to 1 week. (Evidence Grade A)

Recommendation #5

The use of closed suction catheters should be considered
part of a VAP prevention strategy. When closed suction
catheters are used, they do not need to be changed daily for
infection control purposes. The maximum time that closed
suction catheters can be used safely is unknown. (Evidence
Grade A)

Recommendation #6

Clinicians (e.g., respiratory therapists, nurses, and physicians)
caring for mechanically ventilated patients should be aware of
risk factors for VAP (e.g., nebulizer therapy, manual
ventilation, and patient transport). (Evidence Grade B)

EVIDENCE GRADES

Grade A: Scientific evidence provided by randomized,
well-designed, well-conducted, controlled trials with
statistically significant results that consistently support the
guideline recommendation; supported by Level 1 or 2
evidence

Grade B: Scientific evidence provided by well-designed,
well-conducted observational studies with statistically
significant results that consistently support the guideline
recommendation; supported by Level 3 or 4 evidence

Grade C: Scientific evidence from bench studies, animal
studies, and case studies; supported by Level 5 evidence

Grade D: Expert opinion provides the basis for the guideline
recommendation, but scientific evidence either provided
inconsistent results or was lacking

*For the complete guidelines, see AARC Clinical Practice Guidelines, Care of the ventilator circuit and its relation to ventilator-associated pneumonia. Respir
Care 48:569-879, 2003.
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