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2. Clinical question: 
In dogs and cats receiving mechanical ventilation for >24 hours (P) does changing the ventilator circuit at intervals ≥ 2days/48 hours (I) compared with circuit changes at intervals <2 days/48 hours (C) decrease the incidence of ventilator associated pneumonia (O)?

3. Conflict of interest specific to this question:
Do any of the authors listed above have conflict of interest disclosures relevant to this worksheet?  NO
4. Search strategy (including electronic databases searched):
Pubmed (Performed March 20, 2013) 

1. Ventilator circuit change – 86 hits, 15 relevant

a. J Korean Acad Nurs. 2010 Dec;40(6):799-807. doi: 10.4040/jkan.2010.40.6.799.[Ventilator-associated pneumonia with circuit changes every 7 days versus every 14 days]. (article in Korean)

b. Respir Care. 2010 Apr;55(4):467-74.Effect of ventilator circuit changes on ventilator-associated pneumonia: a systematic review and meta-analysis

c. Pediatr Neonatol. 2010 Feb;51(1):37-43. doi: 10.1016/S1875-9572(10)60008-3.Frequency of ventilator-associated pneumonia with 3-day versus 7-day ventilator circuit changes.

d. J Crit Care. 2010 Mar;25(1):56-61. doi: 10.1016/j.jcrc.2009.03.005. Epub 2009 Jul 9.Effect of frequency of ventilator circuit changes (3 vs 7 days) on the rate of ventilator-associated pneumonia in PICU.

e. J Crit Care. 2008 Mar;23(1):126-37. doi: 10.1016/j.jcrc.2007.11.014.Comprehensive evidence-based clinical practice guidelines for ventilator-associated pneumonia: prevention

f. Respir Care. 2005 Jun;50(6):774-85; discussion 785-7.The ventilator circuit and ventilator-associated pneumonia.

g. Infect Control Hosp Epidemiol. 2004 Dec;25(12):1077-82.Periodically changing ventilator circuits is not necessary to prevent ventilator-associated pneumonia when a heat and moisture exchanger is used

h. Pediatr Crit Care Med. 2001 Apr;2(2):127-132.Frequency of change of ventilator circuit in premature infants: Impact on ventilator-associated pneumonia

i. Respir Care. 2001 Sep;46(9):891-6.Effects of decreasing the frequency of ventilator circuit changes to every 7 days on the rate of ventilator-associated pneumonia in a Beijing hospital.

j. Zhonghua Yi Xue Za Zhi (Taipei). 2001 Mar;64(3):161-7.Ventilator-associated pneumonia with circuit changes every 2 days versus every week.

k. Chest. 1998 Feb;113(2):405-11.Extending ventilator circuit change interval beyond 2 days reduces the likelihood of ventilator-associated pneumonia.

l. Am J Infect Control. 1997 Apr;25(2):117-20.Cost analysis and clinical impact of weekly ventilator circuit changes in patients in intensive care unit.

m. Enferm Intensiva. 1996 Jul-Sep;7(3):111-5.[Incidence of pneumonia due to mechanical ventilators in relation to external circuit changes in the respirator].

n. Infect Control Hosp Epidemiol. 1996 Jan;17(1):14-9.Prospective, randomized study of ventilator-associated pneumonia in patients with one versus three ventilator circuit changes per week.

o. Am Rev Respir Dis. 1991 Apr;143(4 Pt 1):738-43.Prospective study of nosocomial pneumonia and of patient and circuit colonization during mechanical ventilation with circuit changes every 48 hours versus no change.

2. Ventilator circuit AND pneumonia – 83 hits, 11 additional relevant
a. Respirology. 2009 Nov;14 Suppl 2:S51-8. doi: 10.1111/j.1440-1843.2009.01577.x.Ventilator-associated pneumonia.

b. Semin Respir Crit Care Med. 2006 Feb;27(1):5-17.Preventing ventilator-associated pneumonia: an evidence-based approach of modifiable risk factors

c. Respir Care. 2003 Sep;48(9):869-79.Care of the ventilator circuit and its relation to ventilator-associated pneumonia.

d. Respir Care. 2001 Sep;46(9):888-90.Ventilator circuit changes: "wu wei" may save time, labor, and money

e. JAMA. 1998 Mar 11;279(10):781-7.Influence of airway management on ventilator-associated pneumonia: evidence from randomized trials

f. Am J Infect Control. 1998 Feb;26(1):71-3.Ventilator-associated pneumonia and frequency of circuit changes.

g. Anaesthesist. 1997 Nov;46(11):943-8.[Breathing circuit exchange in intensive care. Once daily once weekly?]. (article in German)
h. Ann Intern Med. 1996 May 15;124(10):929; author reply 929-30.Ventilator circuit changes. (author reply and comments only)
i. Anesthesiology. 1995 Oct;83(4):882-4.Ventilator circuit changes and nosocomial pneumonia. (comments and author reply only)
j. Ann Intern Med. 1995 Aug 1;123(3):168-74.Mechanical ventilation with or without 7-day circuit changes. A randomized controlled trial.

k. Anesthesiology. 1995 Apr;82(4):903-11.Weekly ventilator circuit changes. A strategy to reduce costs without affecting pneumonia rates
CAB – no additional hits (performed March 23, 2013)
Other sources: 

1. References of the meta-analysis Han and Liu 2010
a. Craven DE, Connolly MG Jr, Lichtenberg DA, Primeau PJ, McCabe WR. Contamination of mechanical ventilators with tubing changes every 24 or 48 hours. N Engl J Med 1982;306(25):1505-1509.
b. Craven DE, Kunches LM, Kilinsky V, Lichtenberg DA, Make BJ, McCabe WR. Risk factors for pneumonia and fatality in patients receiving continuous mechanical ventilation. Am Rev Respir Dis 1986;133(5):792-796.
c. Tablan OC, Anderson LJ, Arden NH, Breiman RF, Butler JC, McNeil MM; the Hospital Infection Control Practice Advisory Committee, Centers for Disease Control and Prevention. Guideline for prevention of nosocomial pneumonia. Am J Infect Control 1994; 22(4):247-292.
d. Thompson RE. Incidence of ventilator-associated pneumonia (VAP) with 14-day circuit change in a subacute environment. Respir Care 1996;41(7):601-606.
e. Esteban A, Anzueto A, Frutos F, Alia I, Brochard L, Stewart TE, et al. Characteristics and outcomes in adult patients receiving mechanical ventilation: a 28-day international study. JAMA 2002;287(3): 345-355.

2. References of: Cook D, De Jonghe B, et al. Influence of airway management on ventilator-associated pneumonia; evidence from randomized trials. JAMA 1998; 279(10):781-787.
a. No additional sources identified

3. References of: Stamm AM. Ventilator-associated pneumonia and frequency of circuit changes. Am J Infect Control 1998; 26: 71-73.

a. 7 additional sources found, but all were abstracts only

4. References of: AARC evidence-based clinical practice guidelines: Care of the ventilator circuit and its relation to ventilator-associated pneumonia. Respir Care 2003;48(9):869-879.

a. No additional sources identified
5. Google scholar (performed March 23, 2013)

a. Laueau SC, Ryan KJ, Diener CF. The relationship between frequency of ventilator circuit changes and infectious hazard. Am Rev Respir Dis. 1978; 118 (3):493-496.
b. Kollef MH. Prolonged use of ventilator circuits and ventilator-associated pneumonia: a model for identifying the optimal clinical practice. Chest 1998; 113:267-269.

c. Kollef MH. Prevention of hospital-associated pneumonia and ventilator-associated pneumonia. Crit Care Med 2004; 36(6): 1396-1405
4b. State inclusion and exclusion criteria for choosing studies and list number of studies excluded per criterion
Inclusion criteria
Article in English, study group had circuit change interval ≥2 days/48 hours, had to assess pt outcome
Exclusion criteria

Article not in English, abstracts only, editorials, author replies
4d. Number of articles/sources meeting criteria for further review:  17
-Randomized controlled trials: 
· Kollef MH, Shapiro SD, Fraser VJ, et al. Mechanical ventilation with or without 7-day circuit changes, a randomized controlled trial. Ann Intern Med 1995;123(3): 168-174.
· Long MN, Wickstron G, Grimes A, et al. Prospective, randomized study of ventilator-associated pneumonia in patients with one versus three ventilator circuit changes per week. Ifect Control Hosp Epidemiol 1996;17:14-19.
· Lorente L, Lecuona M, Galvan R, et al. Periodically changing ventilator circuits is not necessary to prevent ventilator-associated pneumonia when a heat and moisture exchanger is used. Infect Control Hosp Epidemiol 2004;25:1077-1082.
· SamransamruajkitR, Jirapaiboonsuk S, Siritantiwat S, et al. Effect of frequency of ventilator circuit changes (3 vs 7 days) on the rate of ventilator-associated pneumonia in PICU. J Crit Care 2010;25:56-61.

· Makhoul IR, Kassis I, Berant M, et al. Frequency of change of ventilator circuit in premature infants: impact on ventilator-associated pneumonia. Pediatr Crit Care Med 2001;2:127-132.

· Dreyfuss 1991
-Before and after study (observational): 

· Kotilainen HR, Keroack MA. Cost analysis and clinical impact of weekly ventilator ciruct changes in patients in intensive care unit. Am J Infect Control 1997;25:117-120.

· Hess D, Burns E, Romagnoli D, et al. Weekly ventilator circuit changes. Anesthesiology 1995;82:903-911.

· Fink JB, Krause SA, Barrett L, et al. Extending ventilator circuit change interval beyond 2 days reduces the likelihood of ventilator-associated pneumonia. Chest 1998;113:405-411.
· Lien 2001
· Hsieh TC, Hsia SH, Wu CT, et al. Frequency of ventilator-associated pneumonia with 3-day versus 7-day ventilator circuit changes. Pediatr Neonatol 2010;51(1):37-43.
· Thompson RE. Incidence of ventilator-associated pneumonia (VAP) with 14-day circuit change in a subacute environment. Resp Care 1996; 41(7):601-606.
· Han JN, Liu YP, Ma S, et al. Effects of decreasing frequency of ventilator circuit changes to every 7 days on the rate of ventilator-associated pneumonia in a Beijing Hospital. Resp Care 2001;46(9):891-896.

-Retrospective

· Craven 1986

-Meta-anlyses
· Han J, Liu Y. Effect of ventilator circuit change on ventilator-associated pneumonia: a systematic review and meta-analysis. Resp Care 2010;55(4):467-474.

· Branson RD. The ventilator circuit and ventilator-associated pneumonia. Resp Care 2005;50(6):774-785.
· AARC Evidence-based clinical practice guidelines: Care of the ventilator circuit and its relation to ventilator associated pneumonia. Resp Care 2003;48(9):869-879.
5. Summary of evidence
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6. REVIEWER’S FINAL COMMENTS AND ASSESSMENT OF BENEFIT / RISK: 

The current recommendation in veterinary medicine is that the ventilator circuit be changed every 24 hours (Small Animal Emergency and Critical Care, Textbook of Respiratory Disease in Dogs and Cats), however, no sources are provided for this recommendation. While no evidence in veterinary species was found, there is a large pool of evidence in human (LOE 6) clinical patients. There are two meta-analyses (Han 2010, Branson 2005) and an observational study (Fink 1998) of good quality which demonstrate a reduced incidence of ventilator associated pneumonia (VAP) with less frequent circuit changes. Two randomized controlled trials (Kollef 1995, Samransamruajkit 2010) of good quality and two RCTs (Long 1996, Makhoul 2001) and one observational study of fair quality (Hess 1995) all showed no significant difference in VAP rate with decreasing frequency of circuit change. Intervals of up to 30 days have been specifically evaluated, while some studies did not have any set change interval. Rather, circuits where changed between patients and when they became visibly soiled or experienced mechanical failure. 

While most of these studies were carried out in adults, there are some that look specifically at pediatric (Samransamruajkit 2010) or neonatal (Long 1996, Makhoul 2001) populations (which may be more comparable in size to veterinary patients). These studies also did not show harm when the circuit change interval was increased. 

Based on all available evidence it is recommended that circuits should not be changed solely for infection control practices, but rather should be changed when the circuits become soiled or experience mechanical failure. The maximum duration a circuit can safely be used is not known. Routine circuit change may increase the risk of VAP and incurs more cost to the client. 
7. Conclusion

DISCLAIMER: Potential possible wording for a Consensus on Science Statement. Final wording will differ due to other input and discussion.

CONSENSUS ON SCIENCE: One human case study (LOE 5) (Madias 1976 p411) reported improvement of ST changes if oxygen therapy was applied in 17 patients suffering myocardial infarction. In one randomized trial (LOE 1) (Rawles 1976 p1121), conducted before the introduction of reperfusion therapy, the amount of aspartate aminotransferase released in the circulation was increased in patients who received oxygen therapy. There was no significant difference in mortality, incidence of arrhythmias, use of analgesics between the two groups. Another randomized study (LOE 1) (Wilson 1997 p657) involving myocardial infarction patients treated with streptokinase showed no impact of oxygen on the occurrence of ventricular tachycardia. As the studies were small and lacked statistical power to detect a true influence on clinical outcomes, it may be concluded that, although there is no definite proof of a harmful effect of oxygen therapy, there is absolutely no hint of a beneficial role in patients with myocardial infarction not complicated by heart failure.

8. Citation list
1. Kollef MH, Shapiro SD, Fraser VJ, et al. Mechanical ventilation with or without 7-day circuit changes, a randomized controlled trial. Ann Intern Med 1995;123(3): 168-174.
LOE6, quality good
Study performed over 7 months in 1994 in two hospitals. Eligible patients were >18yrs, in any of the ICUs, and likely require ventilation  >5 days (based on institutional experience). Exclusion criteria were patients likely to be extubated within 24 hours of randomization, had already received MV >24 hours at another institution, lung transplantation, and active hemoptysis. Patients randomly assigned to receive no circuit change or circuit change every 7 days, stratified based according to hospital. Circuits could be changed at anytime if mechanical failure or visible soiling occurred. Patients were prospectively followed for development of VAP until death, weaning, or discharged from the hospital. Only the first episode of VAP was evaluated in each patient. Primary outcome was development of VAP. Secondary outcomes were length of hospitalization, duration of MV, hospital mortality, and mortality directly related to VAP. VAP defined as new/persistent roentgenographic infiltrate w/ positive pleural or blood cultures for the organism recovered from the tracheal aspirate; roentenographic cavitation; histopathologic evidence of pneumonia; or two of the following fever, leukocytosis, and purulent tracheal aspirate. Power anlysis: 134 patients in each group needed to provide 80% power of detection at a 15% difference with an alpha-error of 0.05. 305consecutive patients requiring MV .5 days were enrolled, 5 patients were enrolled for two different visits and the second visit was excluded = 300.  Groups were similar at enrollment in demographics, APACHE II scores, # of organ system derangements, P:F ratio, and diagnostic category (ie surgical vs nonsx), similar gastrointestinal drug administrations. Patients receiving circuit changes every 7 days had a higher rate of tracheostomy. 26.7% of patients developed VAP – patients who had a surgical diagnosis (75 vs 57.7%) or had a tracheostomy (42.5 vs 20.9%)were more likely to develop VAP. In the no circuit change group 36 patients (24.5%) developed VAP whereas in the 7-day change group 44 patients (28.8%) developed VAP, relative risk 0.85, 95%CI 0.55-1.17, NOT significant. Among patients with tracheostomy, patients with 7-day circuit changes had higher incidence of VAP (RR 2.5, 95%CI 1.3-4.77). Multiple logistic regression identified three independent risk factors of VAP development in the entire cohort: MV >14 days (OR 5.1, CI 3.7-6.8), 7-day circuit changes in patients with tracheostomy (OR 2.2, CI 1.5-3.1), and having a surgical disease (OR 2.0, CI 1.5-2.8). No difference in duration of MV and length of hospital stay. Overall hospital mortality rate in the entire cohort was 37%, no difference in mortality rates between groups. Mortality rate for patients with and without VAP was similar. 
Decreased 

NO difference

*study was underpowered
2. Long MN, Wickstron G, Grimes A, et al. Prospective, randomized study of ventilator-associated pneumonia in patients with one versus three ventilator circuit changes per week. Ifect Control Hosp Epidemiol 1996;17:14-19.
LOE6, quality fair
Conducted at the University of Alabama Hospital, patients in the neurologic and medical intensive care units during 8 months between  1992-1993, and patients in the NICU for 3 months in 1993 were included. Patients with even med rec numbers had ventilator circuit changed once weekly and those with odd med rec numbers had their circuit changed three times weekly (Mon, Wed, Fri). VAP was diagnosed by unblinded experienced infection control practioners. VAP was defined by serial CXR showing new or progressive infiltrate, consolidation, cavitation, or pleural effusion and any of the following: new onset of purulent sputum, microorganism isolated from blood culture, isolation of pathogen from bronchial sample, isolation of virus in respiratory secretions, histopathologic evidence of pneumonia, or a diagnostics antibody titer for a pathogen. Results: Once weekly group had 234 patients with 9.9 VAP per 1000 ventilator days, three times weekly group had 213 patients with 9.4 VAP per 1000 ventilator days – OR 1.06, 95%CI 0.61-1.82. No infants developed VAP in either group, 84 patients. 
-No difference
3. Lorente L, Lecuona M, Galvan R, et al. Periodically changing ventilator circuits is not necessary to prevent ventilator-associated pneumonia when a heat and moisture exchanger is used. Infect Control Hosp Epidemiol 2004;25:1077-1082.
LOE6, quality poor
Study was performed from 2001-2004 in an ICU at the Canary Islands Univ. Hospital in Spain. All patients requiring MV more than 72 consecutive hours were included. Randomly assigned to have circuit changed every 48 hours or not scheduled changes. Patients were randomized when they needed MV, but only patients who were ventilated more than 72 hours were analyzed. All patients had a heat and moisture exchanger. In the 48 hour change group the HME was changed every 48 hours, in both groups the HME was changed if it became obstructed by secretions. Otherwise ventilator management and VAP prevention strategies were similar for groups. Throat swabs taken at admission and twice weekly for study of colonization. Tracheal aspirates taken at intubation and twice weekly and as needed for clinical diagnosis of infection. VAP defined when all criteria were met: new purulent bronchial sputum, fever, leukocytosis/leukopenia, new or progressive infiltrates on CXR, and culture of respiratory sections with a minimum organism count. Tracheobronchitis was defined as VAP without radiographic changes. Respiratory colonization was defined as isolation of microbe in the tracheal aspirate without signs of infection in at least two consecutive samples. Power analysis showed 140 patients per group needed for 80% power to detect a 15% difference in VAP rate with alpha error of 0.05. Analysis included 143 patients with 48 hr circuit changes amd 161 patients without scheduled circuit changes. No significant difference between groups in demographics and clinical variables. In the circuit change group there were 36 pneumonias, 17 tracheobronchitis, and 20 colonizations detected. In the group without circuit changes there were 47 pneumonias, 21 tracheobroncitis, and 25 colonizations detected. There was no significant difference in any of these infections between groups. The incidence of VAP overall increased with the duration of MV up to 14 days and then the rate of VAP became static.                  
*Stats not done on intention to treat analysis

4. Samransamruajkit R, Jirapaiboonsuk S, Siritantiwat S, et al. Effect of frequency of ventilator circuit changes (3 vs 7 days) on the rate of ventilator-associated pneumonia in PICU. J Crit Care 2010;25:56-61.
LOE6, quality good
Performed in the PICU of a Thailand hospital from Dec 2006-Nov 2007. Included children <18yrs in the PICU who received ventilation, patients were only included once in the study if they had multiple visits. Children were randomly assigned to circuit changes every 3 or 7 days, only the first episode of VAP was evaluated. VAP defined based on the CDC criteria published in 2005 which included: (1) 48 hours or more of MV, (2) radiology with serial radiographs showing new or progressive infiltrates, consolidation, cavitation, (3) at least one of – fever, leukopenia, leukocytosis, (4) at least two of – new onset purulent sputum, change in character of sputum, increased respiratory secretions, increased suctioning requirements, new onset/worsening cough, dyspnea, tachypnea, rales or bronchial sounds, worsening gas exchange, increasing oxygen requirements, or increased ventilation demand. 176 patients were enrolled with 88 patients in each group. There were no differences in baseline characteristics between groups, except the 7day group had more hematologic malignancies as an underlying disease. Binary logistic regression found two independent predictors of VAP development: age <12 months (OR 0.21, 95%CI 0.04-0.99) and MV >14 days (OR 9.95, 95%CI 2.0 - 49.54). Circuit change interval was NOT significant (OR 0.83, 95%CI 0.27-2.59).  NO difference between groups in length of PICU stay, duration of hospital stay, and mortality rate. 
-NO difference
5. Makhoul IR, Kassis I, Berant M, et al. Frequency of change of ventilator circuit in premature infants: impact on ventilator-associated pneumonia. Pediatr Crit Care Med 2001;2:127-132.
LOE6, quality fair
Premature infants (<35 wks gestational age) in the NICU from Nov 1996-Nov 1998 were eligible. At 72 hours of age patients on MV were evalutated for enrollment. Inclusion criteria were prematurity <35 gestational weeks, and the need for substantial ventilatory support because of respiratory distress syndrome or recurrent apnea of prematurity. Exclusion criteria were pneumonia before intubation, known immunodeficiency, multiple severe congenital malformations, and delivery complicated by chorioamnionitis. Patients were studied for 21 days (day 3-27 of life) if still receiving ventilatory support or until extubation or death. Patients were randomized to receive circuit changes every 24 hours (30 patients) or every 72 hours (30 patients).  Ventilator tubing and humidifier were cultured at change point, daily tracheal cultures were performed, and blood cultures were done when clinical indicated. VAP defined as new and persistent roentgenographic infiltrate during MV or within 48 hrs of weaning with either of the following: (a) positive blood culture with organisms similar to tracheal sample, (b) two of the following: leukocytosis, leukopenia, fever, purulent tracheal aspirate. Of the 60 patients; 5 were withdrawn (1 from 24 hour group, 4 from the 72 hour change group), three were weaned before second circuit change, two died within 2 days of the study. Groups were not statistically different at admission. Rate of bloodstream infection was not different, NO statistically significant difference in VAP rate between groups. VAP was associated with longer duration of MV, longer hospitalization, and lower gestational age regardless of circuit change regimen. Duration of hospitalization, and mortality rate were similar between groups. 
-NO difference

6. Dreyfuss 1991 
LOE6, quality

7. Kotilainen HR, Keroack MA. Cost analysis and clinical impact of weekly ventilator ciruct changes in patients in intensive care unit. Am J Infect Control 1997;25:117-120.
LOE6, quality poor
Baseline group was patients ventilated during 3 months in 1993 during which time circuits were changed every 72 hours. 
**big difference in average age. During 72hour change age was 64, during weekly change age was 6

Not included in analysis
8. Hess D, Burns E, Romagnoli D, et al. Weekly ventilator circuit changes. Anesthesiology 1995;82:903-911.
LOE6, quality good
Control group was all adults receiving MV at any time during 6 months from Nov 1992-Apr 1993, during this time circuits were changed at 48 hour intervals. Study group was all adult patients receiving MV from June 1993-Nov 1993 – during this time circuits were changed every 7 days. Patients were sub-grouped based on medical and surgical units and ICU or non-ICU units. Power analysis: 80% power with alpha of .05 would need 9700 ventilator days to detect a change in VAP rate from 8 to 12 per 1000 vent days.  Universal VAP prevention strategy used, selective decontamination of GIT not performed. VAP surveillance performed by the infection control unit at the hospital, these people were blinded to the study and not involved in study design.  VAP definition per CDC. 
No significant difference in VAP rate between time periods. Risk factors for VAP were surgical patients and patients in the ICU. 
9. Fink JB, Krause SA, Barrett L, et al. Extending ventilator circuit change interval beyond 2 days reduces the likelihood of ventilator-associated pneumonia. Chest 1998;113:405-411.
LOE6, quality fair
All patients receiving MV in the respiratory or medical ICU for two years (1991-2) were controls, circuits were changed every 2 days. VAP defined using 1988 CDC criteria. During 1993 circuits were changed every 7 days. Durine 1994 circuits were changed every 30 days. In 1994 the circuits were also switched to heated circuits. Circuits or components were changed as needed based on soiling or mechanical malfunction. Patients monitored for VAP during ventilation and for 48 hrs after discontinuation. VAP rate during control period was 11.8/1000 vent days. VAP rate during 7day change period was 3.3/1000 vent days. During the 30 day change period the VAP rate was 6.28/1000 vent days. In Cox proportional hazards model, the risk of VAP was less for both the 30 day (RR 0.407 )and 7 day (RR 0.210) group compared to the 2day group – and was statistically significant. When data from the 7day and 30 day group were combined and compared to the 2day group, the RR was 3.108 (95%CI 1.662-5.812)
*better to increase circuit change frequency.
10. Lien 2001

LOE6, quality

11. Hsieh TC, Hsia SH, Wu CT, et al. Frequency of ventilator-associated pneumonia with 3-day versus 7-day ventilator circuit changes. Pediatr Neonatol 2010;51(1):37-43.
LOE6, quality poor
Between November 2003 – September 2004 an observational study was carried out in the PICU of a Thai hospital. Eligible patients required ventilator support with primary endotracheal intubation performed within the PICU. Exclusion criteria were patients who were extubated or died within 72 hours of admission, pre-existing artificial airway/tracheostomy and/or ventilator use at admission, non-invasive ventilator use, premature circuit change, and pneumonia prior to circuit change. Patients admitted November 2003-April 2004 received circuit changes every 3 days, while those admitted May –Sept 2004 received circuit changes every 7 days. Primary outcome was incidence of VAP, secondary outcomes were hospital mortality, length of PICU stay, number of days on ventilator, successful extubations, and deaths directly attributable to VAP. Analyzed 46 patients in the 3-day group and 50 patients in the 7 day group. Groups were similar except that the duration of ventilation was longer in the 7-day group, length of PICU stay was longer in the 7-day group, and more children received parenteral nutrition in the 7 day group. Number of VAPs and VAP rate per 1000 ventilator days was NOT different between groups. 
12. Thompson RE. Incidence of ventilator-associated pneumonia (VAP) with 14-day circuit change in a subacute environment. Resp Care 1996; 41(7):601-606.
LOE6, quality

13. Han JN, Liu YP, Ma S, et al. Effects of decreasing frequency of ventilator circuit changes to every 7 days on the rate of ventilator-associated pneumonia in a Beijing Hospital. Resp Care 2001;46(9):891-896.
LOE6, quality

14. Craven 1986

LOE6, quality

15. Han J, Liu Y. Effect of ventilator circuit change on ventilator-associated pneumonia: a systematic review and meta-analysis. Resp Care 2010;55(4):467-474.
LOE6, quality
5 sequential studies compared circuit changes every 2 days to every 7 days – (Fink 1998, Han 2001, Hess 1995, Kotilainen 1997, Lien 2001). Combined OR of 1.501 (95%CI .952-2.365) with appreciable heterogeneity P-0.002. Lien was the only study that did not show a trend of favoring less frequent circuit changes. It enrolled ~13,000 patients in Taipei but included both ICU and non-ICU patients, both groups had a low incidence (3%) of pneumonia suggesting these patients had a low severity of illness score and/or few risk factors of VAP. Without Lien study the OR of the remaining 4 studies was 1.928 (1.080-3.443). 
Three randomized trials compared changes every 2 or 7 days to no routine change. Combined OR 1.126 (.793-1.599) with no evidence of heterogeneity, P = .85
Overall, there is a trend for decreasing frequency of VAP as circuit change interval lengthens. 

All studies evaluated showed no difference or decreased incidence of VAP with increased duration of circuit use. Changing circuit for infection control is not recommended. Cost savings potentially associated with not changing circuit could be significant. 
16. Branson RD. The ventilator circuit and ventilator-associated pneumonia. Resp Care 2005;50(6):774-785.
LOE6, quality good
Analysis of 4 RCTs showed aggregate RR of 0.76 (.57-1.0)

Analysis of 7 observational studies showed RR of 0.87 (.63-1.18)
Appear to be overwhelming evidence that lengthening circuit changes does not alter the incidence of VAP
17. AARC Evidence-based clinical practice guidelines: Care of the ventilator circuit and its relation to ventilator associated pneumonia. Resp Care 2003;48(9):869-879.

LOE6, quality
