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Impact of the Ventilator-associated Pneumonia Bundle in a Medical Intensive Care Unit

Yoo, Song Yi'? - Jeong, Jae Sim' - Choi, Sang Ho? - Kim, Mi Na*

'Department of Clinical Nursing, University of Ulsan Graduate School of Industrial Technology, Ulsan; 2Department of Nursing, Asan Medical Center, Seoul;
*Department of Infectious Diseases, University of Ulsan College of Medicine, Asan Medical Center, Seoul; “Department of Diagnostic Medicine, University of Ulsan
College of Medicine, Asan Medical Center, Seoul, Korea

Purpose: The purpose of this study was to confirm the compliance of the application of a ventilator-associated pneumonia bundle
and understand its effects on the decrease in the incidence of ventilator-associated pneumonia. Methods: This was a retrospective
observational study with history control group design. Subjects were selected from January to June 2014, prior to the intervention
using the ventilator-associated pneumonia bundle. Subjects were also selected from October 2014 to March 2015, 3 months after
the intervention. The number of subjects was 112 before the intervention, and 107 after the intervention. Results: The number of
nurses who followed the bundles increased from 8 out of 29 (27.6%) before the intervention to 19 out of 29 (65.5%) after the inter-
vention (odd ratio=4.99, confidence interval=1.63-15.25, p=.004). There were 3 cases of ventilator-associated pneumonia before
the intervention and 1 case after the intervention. The ventilator days were 2,143 days before the intervention and 2,232 days after
the intervention. The ventilator-associated pneumonia rate of the 1,000 ventilator days was 1.40 before the intervention and de-
creased to 0.45 after the intervention. Conclusion: This study is meaningful, as there has been little research conducted regarding
the application of the ventilator-associated pneumonia bundle in South Korea.
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Table 1. General and Clinical Characteristics of Participants (N=219)
Control group (n=112) Experimental group (n=107)
Variables Categories tory p
Mean + SD or n (%)

Age (yr) 64.69+ 1534 63.16+15.99 0.73 465
Gender Male 78 (69.6) 70 (65.4) 045 505

Female 34 (304) 37 (34.6)
Body weight (kg) 5769+ 1094 5831+12.17 -035 730
Height (cm) 163.26+9.45 16443 +£849 -097 336
Service Pulmonology 57 (50.9) 57 (53.3) 312 539

Hematology 10(89) 11(103)

Oncology 20(17.9) 14(13.1)

Gastrointestinal 12(10.7) 7(6.5)

Others 13(11.6) 18 (16.8)
Underlying diseases 86 (76.8) 76 (71.0) 094 332
Diagnosis at ICU admission Pneumonia 35(31.3) 36 (33.6) 15.52 107

Liver cirrhosis 8(7.1) 2(19)

Lung cancer 10(8.9) 6 (5.6)

Leukemia 5(45) 7(6.5)

Sepsis 8(7.1) 5(4.7)

End stage renal disease 2(1.8) 4(3.7)

Hepatitis 5(4.5) 2(1.9)

COPD 9(8.0) 547)

Lymphoma 6 (54) 9(84)

IPF 11(98) 5(47)

Others 13(11.6) 26(243)
Route of dischage Expired 34(304) 27 (25.2) 098 614

Transferred to general wards 65 (58.0) 69 (64.5)

Transferred to other hospitals 13(11.6) 11(10.3)
ICU=Intensive care unit; COPD = Chronic obstructive pulmonary disease; IPF = Idiopathic pulmonary fibrosis; SD=standard deviation.
Table 2. Comparison of Risk Factors for Ventilator-associated Pneumonia (N=219)

Control group (n=112) Experimental group (n=107)
Variables tory p
Mean = SD or n (%)

ICU days 16.04+20.62 15071547 0.39 698
APACHE Il score 1948 £6.87 19.81+£6.46 -037 714
Ventilator days 14.54+20.89 132441554 052 603
Central line 100 (89.3) 95 (88.8) 0.01 906
Central line days 2197 +5865 1643+16.79 0.89 377
Tracheostomy 36 (32.1) 46 (43.0) 2.75 097
Tracheostomy days 21.83£30.16 18.24+2047 0.64 526
Foley catheter 107 (95.5) 99 (92.5) 0.89 346
Foley catheter days 180042228 15.82+13.07 085 397
Nasogastric tube 107 (95.5) 102 (95.3) 001 941
Bronchoscopy 38(33.9) 34(31.8) 0.12 735
Transfusion 89(79.5) 84 (785) 0.03 862
Hemodialysis 37(33.0) 42(393) 092 338
Surgery 7(63) 6(5.6) 0.04 841

ICU=Intensive care unit; APACHE = Acute physiology and chronic health evaluation; SD = standard deviation.
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Table 3. Ventilator-associated Pneumonia Bundle Compliance of Nurses in a Medical Intensive Care Unit

Variables Control group n (%) Experimental group n (%) OR (95% CI) p
Total compliance’ 8/29(27.6) 19/29 (65.5) 499 (1.63-15.25) 004
Assessment of readiness to extubate 10/21 (47.6) 7/8 (87.5) 7.70(0.80-74.05) 093
Sedative interruption and extubation in no need 5/13 (38.5) 4/6 (66.7) 3.20(0.42-24.42) 350
PUD prophylaxis 29/29 (100.0) 29/29 (100.0)

DVT prophylaxis 25/29 (86.2) 28/29 (96.6) 448 (0.47-42.80) 352
Head of bed 30° 19/28 (67.9) 22/27 (81.5) 2.08 (0.60-7.30) 246
Intra-cuff pressure control 22/28 (78.6) 19/24.(79.2) 1.04 (0.27-3.94) 958
Subglottic suction 11/12.(91.7) 18/18 (100.0) 400
Daily oral care with chlorhexidine 27/28 (96.4) 29/29 (100.0) 491

TAll the bundle variables were fulfilled by nurses.
PUD = Peptic ulcer disease; DVT = Deep vein thrombosis; OR=0dds ratio; Cl= Confidence interval.

Table 4. Incidences of Ventilator-associated Pneumonia (N=219)

Variables Control group Experimental group 2 OR (95% C)
Jan-Jun 2014 Oct 2014 - Mar 2015 P °

Number of patients 112 107

Ventilator days 2,143 2,232

Number of VAP 3 1

Incidence of VAP 268 093 093 622 0.34(0.04-3.35)

Incidence of VAP*(1,000 ventilator-days) 140 045 1.08 365 0.32(0.03-3.08)

"Number of VAP/Number of patients x 100; "Number of VAP/Ventilator days x 1,000.
VAP = Ventilator-associated pneumonia; OR = Odds ratio; Cl= confidence interval.

Table 5. Characteristics of Ventilator-associated Pneumonia Patients (N=4)
) : Control group (n=3)  Experimental group (h=1) Total (n=4)
Variables Categories nor Mean+SD nor Mean+SD nor Mean+SD

Gender Male 1 1 2
Female 2 0 2
Age (yr) 7400+11.53 70 73.00+9.62
Service Pulmonology 3 0 3
Oncology 0 1 1
Intensive care unit days 35.00+39.00 5 2750+35.19
Ventilator days 34.33+3955 3 26.50+3589
VAP onset days after ventilation 1467 +£9.29 2 11.50+9.88
Causative organism Klebsiella pneumoniae 1 0 1
Acinetobacter baumannii 2 0 2
MRSA 1 0 T
Streptococcus pneumoniae 0 1 1

VAP = Ventilator-associated pneumonia; MRSA = Methicillin-resistant Staphylococcus aureus; SD = Standard deviation.
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