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Effects of a Ventilator-associated Pneumonia Prevention Program on
Incidence Rate and Endotracheal Colonization

Song, Ui Rim MSN, RN' - Kim, Sook Young Ph.D., RN?

'Nurse, CHA Bundang Medical Center, CHA University, Seongnam
2Professor, College of Nursing, CHA University, Pocheon, Korea

Purpose: This study examined the effects of a program designed to prevent ventilator-associated pneumonia (VAP)
on VAP rate and endotracheal colonization. The program focused on aspiration prevention and oral care. Methods:
A nonequivalent control group post-test only design was utilized. One hundred patients admitted to a medical intensive
care unit (MICU) or coronary care unit (CCU) were assigned to either a experimental group (n=50) or a control group
(n=50). The participants were selected 48 hours following an endotracheal intubation. VAP prevention program given
to the experimental group includes keeping the head of the bed to 30°~45° high, maintaining continuous endotracheal
cuff pressure at 25 cm H.O, performing endotracheal suction before change position, and providing oral care with
0.1% chlorhexidine every four hours. The control group received usual care. Data were analyzed using t-test, X test,
Mantel-Haenszel x? and Cox proportional harzard regression model. Results: The experimental group showed a low-
er VAP rate than the control group although the difference was not statistically significant (x*=0.79, p=.375). The ex-
perimental group showed lower colonization in tracheal secretion than the control group (x*=14.59, p<.001).
Conclusion: Results showed that a VAP prevention program is effective in reducing colonization of tracheal secretion.
Therefore, VAP prevention programs are recommended as an ICU nursing intervention.
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Table 1. Ventilator-associated Pneumonia Prevention Program

Program Components Content
Aspiration Elevation of HOB to 30°~45°  Use a line (red tape) on the HOB that can only be seen if the bed is below 30°
prevention Put a cardboard in the shape of a slice of pizza at a 30~degree

angle on the side of the bed
Place a caution sign of HOB elevation on bed.

Maintaining continuous Maintain continuous endotracheal cuff pressure at 25 cm H>O using
endotracheal cuff Tracoe Pressure Controller (REF 70, TRACOE, Germany, 2000).
pressure at 25 cm H,O Calibrate the device daily at 6 AM.
Endotracheal suction before ~ Perform endotracheal suction before positioning.
positioning
Oral care Oral care with 0.1% Brush the patient's teeth and oral cavity using 0.1% chlorhexidine
chlorhexidine every 4 hours (6 times/ day)

every 4 hours

HOB=head of bed.
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Table 2. Homogeneity Test of General and Disease related Characteristics between Two Groups (N=100)
. . Exp. (n=50) Cont. (n=50) 2
Variables Categories x ort p
n (%) or M£SD n (%) or M£SD
Gender Male 32 (64.0) 26 (52.0) 1.03 311
Female 18 (36.0) 24 (48.0)
Age (year) 68.08+15.94 62.72+14.43 -1.76 .081
Medical department Pulmonary 22 (44.0) 18 (36.0) 2.10 .835
Cardiology 12 (24.0) 10 (20.0)
Gastroenterology 6 (12.0) 7 (14.0)
Nephrology 5 (10.0) 6 (12.0)
Neurology 3 (6.0) 1(2.0)
Other 2(4.0) 3 (6.0)
Underlying disease Chronic heart disease 12 (24.0) 10 (20.0) 1.60 924
Chronic lung disease 15 (30.0) 17 (34.0)
Endocrine disease 10 (20.0) 11 (22.0)
Chronic liver disease 2 (4.0) 3 (6.0)
Other 1(2.0) 2 (4.0)
None 10 (20.0) 7 (14.0)
ICU MICU 37 (74.0) 40 (80.0) 0.22 .635
Cccu 13 (26.0) 10 (20.0)
Days of ICU stay 9.48+7.39 11.1£9.24 0.97 .064
GCs 7.4413.33 6.72+3.13 -1.11 770
SAPS 48.54+15.25 52.974+18.20 1.32 152
Levin tube Yes 49 (98.0) 49 (98.0) 0.00 >.999
No 1(2.0) 1(2.0)
Feeding Yes 11 (22.0) 14 (28.0) 0.48 .645
No 39 (78.0) 36 (72.0)
Antibiotics Yes 50 (100.0) 49 (98.0) 1.39 >.999
No 0 (0.0 1(2.0)
Steroids Yes 43 (86.0) 44 (88.0) 0.08 >.999
No 7 (14.0) 6 (12.0)

Exp.=experimental group; Cont.=control group; MICU=Medical intensive care unit; CCU=Coronary care unit; GCS=Glasgow coma scale;
SAPS=Simplified acute physiology score.

Table 3. Comparison of Ventilator associated Pneumonia Rate between Two Groups (N=100)
Variables Exp. (n=50) Cont. (n=50) X p
Number of VAP 0 1
Days on ventilator 254 323
Rate of VAP (1,000 ventilator day) 0 3.10 0.79 375

Exp.=experimental group; Cont.=control group; VAP=ventilator associated pneumonia.

Vol
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Table 4. Comparison of the Number of Endotracheal Colonization between Two Groups

oM

A
U2y

(N=100)

Exp. (n=50) Cont. (n=50)

Microorganism Categories

n n

Gram-positive Staphylococcus aureus
Coagulase-negative staphylococci

Staphylococcus pneumoniae

Acinetobacter baumannii
Pseudomonas aeruginosa
Klebsiella pneumoniae
Enterobacter cloacae
Stenotrophomonas maltophilia
E.coli

Serratia mercescens

Gram-negative

Fungi Candida albicans

Total cases (number of patients)

14.59 <.001

9
1
2
1
2
5
1
1
1
1

OO OO OO o O O

11

25 (18) 55 (37)

Exp.=experimental group; Cont.=control group.
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40
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HR= 0.52 (95% CI, 0.33 — 0.81)
p=.004

T T T T T T T

0 1 2 3 4 5 6

7 8 9

Mechanical ventilation (days)

HR=hazard ratio ; CI=confidence interval.

Figure 1. Comparison of endotracheal colonization rates between groups.
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