
Background: Leakage of oropharyngeal secretions past the endotracheal tube (ETT) cuff can cause ventilator-

associated pneumonia(VAP). A polyurethane-cuffed (PUC)-ETT can decrease this leakage in vitro and the 

incidence of VAP in selected populations. Our objective was to determine if use of a PUC-ETT would result in a 

decrease in VAP rate. 

Methods: We replaced conventional ETT with a PUC-ETT(Microcuff, Kimberly Clark Corp. Rosewell, GA) from 

July 2007-June 2008.  We then returned to use of the conventional ETT and continued to collect data regarding 

VAP for the next three months and compared the rate of VAP before, during, and after the intervention year by 

interrupted time-series analysis.  Inclusion criteria were all intubated patients in our hospital from July 2006-

September 2008. 

Results: During the year prior to the intervention, there were 37 episodes of ETT-associated VAP in 6966 

ventilator days, a rate of 5.3/1000 ventilator days. During the year of use of the PUC-ETT, there were 21 

episodes of VAP in 7545 ventilator days, a rate of 2.8/1000 ventilator days (p = 0.0138). During the first three 

months after return to the conventional ETT, there were six episodes of VAP in 1712 ventilator days, an incidence 

of 1.7% and a rate of 3.5/1000 ventilator days.  Rates of VAP before and after the intervention year were 

compared and found not to be statistically significant, so the rates were combined and compared to the rate of 

VAP during use of the PUC-ETT.  Use of the PUC-ETT was associated with a 43% decrease in the rate of VAP in 

our institution.  Rates of ETT-associated VAP were also compared to rates of tracheostomy associated VAP 

during the same time period, and the significance was persistent.

Conclusions: Use of the Microcuff PUC-ETT was associated with a 43% decrease in the rate of VAP in our 

study.
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Subtitle:

One mechanism for the development of VAP may be the leakage of oropharyngeal 

secretions passed the endotracheal tube cuff into the lower respiratory tract [1-3].  

Oropharyngeal secretions can leak around the inflated polyvinyl cuff of conventional ETTs 

through channels created by the folds in the cuff. 

A polyurethane cuffed endotracheal tube (PUC-ETT) has been shown to decrease leakage 

of oropharyngeal secretions in vitro [1, 4]. The tracheal tube cuff has a thinner wall (7 

microns vs. more typical 50 microns) and creates a better tracheal seal at generally 

accepted safe cuff inflation pressures via the creation of smaller channels which impede 

drainage of oropharyngeal secretions below the tracheal tube cuff.  

We studied the effect of replacing the conventional polyvinyl chloride cuffed endotracheal 

tube (PVC-ETT) with a PUC-ETT as our default ETT on the incidence of VAP in patients 

throughout our intensive care units. 

Use of PUC-ETT was associated with a significantly decreased rate of VAP doing a simple pre-

/post calculation,

Decreased VAP rate persisted when adjusted for tracheostomy-associated VAP rates throughout

the same time period.
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Study Location and Patients

Inclusion Criteria

ÅAll adult patients intubated for mechanical ventilation in five intensive care units July 2006-September 2008

ÅData on patients with tracheostomy tubes were collected to serve as an internal control population.  

ÅThe characteristics of each included intensive care unit are summarized in Table 1  

Intervention

We replaced our conventional polyvinyl chloride (PVC) cuffed endotracheal tube with a polyurethane-cuffed 

(PUC) endotracheal tube (Microcuff, Kimberly Clark Corporation, Rosewell, GA) for one year (July 1, 2007-June 

30, 2008).  In July 2008, we then returned to the conventional polyvinyl chloride cuffed endotracheal tube. 

July 2006 ïJune 

2007

July 2007 ïJune 

2008

July 2008 ïSept. 

2008

Unit Pt. type # beds Vent util. 

%

# beds Vent util. 

%

# beds Vent util. 

%

TBICU Gen surg, 

trauma, burn

10 40.5 10 42.8 10 34.3

CICU Medical cardiac 10 24.1 10 33.7 10 22.9

CCMU Medical 

intensive care

20 56.0 20 63.1 20 60.9

NICU Neurology and 

neurosurgery

10 19.3 15 21.3 15 21.1

SICU Surgery 20 39.3 20 41.7 20 37.7

Total 70 39.1 75 43.1 75 38.2

Data Collection and Definitions

ÅData regarding VAP routinely collected prospectively by Infection Control within for internal quality assurance.  

ÅDiagnosis of ETT associated VAP (ETT-VAP):

-Standard NHSN criteria met, either clinical or microbiologic criteria 

-Patient intubated at least 48 hours prior to the diagnosis of pneumonia.  

ÅOnly the first diagnosis of VAP included;

ÅRates calculated per unit per 1000 ventilator days at risk.  

Statistical Analysis

Using interrupted time-series methodology, 

ÅCompared rates of ventilator-associated pneumonia for the year before intervention (baselin year), the year of 

intervention, and the first three months after return to the conventional ETT (post intervention period).  

ÅRates of tracheostomy-associated VAP (TR-VAP) were calculated and compared for the same time periods. 

ÅDuring the intervention year, 50 patients intubated with a conventional PVC-ETT for 313 ventilator days; 

-2 episodes of VAP; yielding 6.3/1000 ventilator days.  

-Included as an intention to treat analysis. 

Unadjusted analyses calculated as incidence rate ratios, taking into account differences between units using     

Mantel-Haenszel weights.  

Contemporaneous rates of tracheostomy-associated VAP adjusted for using Poisson regression. 

All statistical analyses done used Stata 9.2.

RESULTS

From July 2006 and September 2008: 3,207 patients intubated for mechanical ventilation ; 16,223 

ventilator days.  

ÅBaseline year: 37 episodes of VAP; yielding 5.3 per 1000 ventilator days.  

ÅIntervention year: 21 episodes of ETT-VAP; yielding 2.8/1000 ventilator days (p = 0.0138).  

ÅPost intervention period: 6 episodes ETT-VAP; yielding 3.5/1000 ventilator days. 

No statistical difference in VAP (p=0.3343) between baseline year and post intervention period 

Unadjusted analyses combined baseline year and post intervention period (Non PUC-ETT)

ÅIncidence risk ratio of VAP during the period of the use of the PUC-ETT was 0.572 (95% CI 

0.340-0.963), with a relative risk reduction of 42.8% (95% CI 3.7%-66%) (Table 2). 

Non-PUC-ETT PUC-ETT

# VAP # vent. 

days

VAP 

rate*

#VAP # vent. 

days

VAP 

rate*

IRR CI

TBICU 12 1050 11.4 6 925 6.5 .568 (.175-1.634)

CICU 3 968 3.1 2 1025 2.0 .629 (.052-5.496)

CCMU 18 3595 5.0 9 2782 3.2 .646 (.255-1.515)

NICU 3 693 4.3 1 722 1.4 .320 (.006-3.985)

SICU 7 2396 2.9 3 2091 1.4 .491 (.082-2.151)

Total 43 8678 5.0 21 7545 2.8 .572 (.340-.962)

p=0.027

*VAP rate:  VAP per 1000 ventilator days

ETT-VAP rate compared to rate of VAP in patients with tracheostomy (TR-VAP) to adjust for any 

non-systematic changes in infection control practice

ÅBaseline year: 27 TR- VAP; yielding 7.8/1000 ventilator days

ÅIntervention year: 26 TR-VAP; yielding 5.9/1000 ventilator days

ÅPost intervention period: 4 TR-VAP; yielding 4.0/1000 ventilator days

Controlling for the incidence of VAP in tracheostomy patients and controlling for unit level effects in 

a Poisson regression

ÅIncidence rate ratio of VAP in PUC-ETT patients was 0.565 (p=0.032, 95% CI 0.335-0.953)

Å43.5% reduction in incidence of VAP relative during the prior and after PVC-ETT periods.

RESULTS

LIMITATIONS

CONCLUSIONS

REFERENCES

1. Dullenkopf, A., A. Gerber, and M. Weiss, Fluid leakage past tracheal tube cuffs: evaluation of 
the new Microcuff endotracheal tube. Intensive care medicine, 2003. 29(10): p. 1849-53.

2. Oikkonen, M. and U. Aromaa, Leakage of fluid around low-pressure tracheal tube cuffs. 
Anaesthesia, 1997. 52(6): p. 567-9.

3. Young, P.J., et al., Leakage of fluid past the tracheal tube cuff in a benchtop model. British 
journal of anaesthesia, 1997. 78(5): p. 557-62.

4. Lorente, L., et al., Influence of an endotracheal tube with polyurethane cuff and subglottic 
secretion drainage on pneumonia. American journal of respiratory and critical care medicine, 
2007. 176(11): p. 1079-83.

Table 1:  Unit Characteristics

ÅUnable to document tube cuff failures

ÅSingle-center study

ÅPre-/post- quality improvement methodololgy

Table 2: Results


