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The Effects of Implementation of Ventilator-Associated Pneumonia
Prevention Bundles
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Purpose: The purpose of this study was to evaluate the effectiveness of a ventilator—associated pneumonia
(VAP) bundle. Methods: This was a retrospective study that was carried out between June 2010 and
October 2015. In this study, 3,224 intubated patients were included. The VAP bundle which was applied
to Group 1 patients (n=470) included head—of-bed elevation to 30 degrees, cuff pressure monitorization,
prophylaxis of peptic ulcer, and prophylaxis of deep vein thrombosis. The VAP bundle for Group 2
patients (n=1,914) included all the elements of the VAP bundle for Group 1 patients and one additional
element which was oral care with 0.12% chlorhexidine. The VAP bundle for Group 3 patients (n=870)
added sedative interruption and assessment of readiness to extubate to the VAP bundle for Group 2.
Results: The numbers and incidences of VAP were significantly different among the three groups.
Moreover, there were significant differences among groups in ICU length of stay and mortality.
Conclusion: Three different VAP prevention bundles made different effects in patient outcomes.
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dar, Dezfulian, Collard, & Saint, 2005). o= A
A7 AFGEAE FFS HA HEHEA A+
of oJstH VAP7} & T8 JAVIZHS 4.3Y
S7MA 7= Ao 2 BE I (Rello et al., 2013),
VAP &tzto] AMgEL 22~60%°] Estso
(Kollef, Hamilton, & Ernst, 2012; Lawrence &
Fulbrook, 2011; Rosenthal et al., 2012), VAPS}
WA olmdl= A7 44 odint g2 FUhE QL
CHMuscedere et al., 2008). o]4&E VAPE= S3
2 A &AL o %of ofFRks Al wgh
A &mHg B 7P 7] wiZol ofof gt o
Ao "W Aol ZxE tt(Muscedere et al.,
2008; Rello et al., 2013; Rosenthal et al., 2012).

olgigt "W g ol wat VAPE oot #ast
7] 9IgF o] gfskAl AAEL Qe 1
T Z™Ho|1l SIS 2 W E ST HE A
Z(bundle approach)o] &7} Ao =2 o A2 1L
= . HE
—associated pneumonia bundle)2 439 go]A4,
VAP o 83}o] A, SRS A4d 2A A=
of -7, Ohe 9= AT 28T & U= o
WY, HE-aAHQl ¥ 5= 15t AAH
o] $fom(Burger & Resar, 2006; Marra et al.,
2009; Rello, Lode, Cornaglia, & Masterton,
2010; Resar et al., 2005), =2 1) AA AA A
9, 2) WY ARA A JIUdEE AAS
FH7E HodE=A A, 3) 1A A okE, 4)
ARAHIHS o, 5) Y SE22FAHZ ©

AFE57] H = (ventilator

i}

foi ot

A ATLE 535 VAP o, VAP A E, 9%
57 AE71%, SEAA A7z HY e
AEE S Sl By Sle o= uEHo

(Bouadma et al., 2012; Marra, et al., 2009). 3}
A9 A AFES 2 HE A8 L] ot axt
B7t 44z o]FolHAWN(Girard et al., 2008;
Zhang et al., 2017), & SA HAAE H&F &
AgotA] oF2 dxFute] ZpolE HrRRE A7t
2 B0tk (Ban, 2009; Berenholtz et al., 2011;
Lawrence & Fulbrook, 2011; Yoo, 2015). HE
FAE AR Bt & AeR AFHA|T 7
TR0 9 A-8d o A HEe] 1A 2yt
E WAt AFEdt $771F 9lojof gtt(Nolan
& Berwick, 2006). =&]oM= et 948
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gl njAE AR s A FFH s
& ZAFAFo|tH(Table 1).
Table 1. Research Design
Topic Group 1 Group 2 Group 3
Period 2010.6.1.~ 2011.7.1~ 2014.8.1.~
2011.6.31 2014.7.31 2015.10.31
VAP bundle
componentst 1+2+3 1+2+3+4 1+2+3+4+5

VAP : ventilator-associated pneumonia

VAP bundle components included the following interventions:
1) Elevation of head of bed to 30° & monitorization of
endotracheal cuff pressure and maintenance at 20-30 cmH20

2) Prophylaxis of peptic ulcer

3) Prophylaxis of deep vein thrombosis

4) Oral care with 0.12% chlorhexidine

5) Sedative interruption and assessment of readiness to extubate

o] A= 20109 69 19EE 2015
W 10¢¥ 314714 BF Al &4 900%A+e] 1 tist
o FeAtAlof QAste] 9FSEI|E A&t

g

of g4, MALA ATTFY] HEFA BAE

ALt F 3,224% & A+ HEAE AASHAH.

2 A7 W8 BeolME VAP A8 sl 4
AAS 9 eI At Zgl AZ 49 &
A, AAG Ao Fo, AFEHEIT AT F
AE AAstal dfled, e W dadE L]
3 FEAYROA Mz 2 oft HMA 2
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Aol gt 20119 797 E = 02 Al 0.12%
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AT RS EAS A, 99, 71, 254, 4
2 2R, ¥ ERTS AR 3R 2
e T FFEE UHUE T4 &R
E7R, BEYT 274, RUHY, AYVE SP5
o, AUTF, +FY U Fo AR A4, BT
A A=, B&H AN A7 5 87 delow
Wire] 7maTwe] tet 49T AEPAE
Fasron, 24 el Wol 245 FEE7)
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T2 14~3234, M- 33~654, V-2 66~984
Ve 99~150, VIT- 1514 olAto g BEeHct
2) VAP A&

VAPE HE SRR 4847 ol o] /17
U 2= 71®ENeS Sol X540 TS
5712 Aol AW AT wopsl, T} el
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» ANOVAZ HA45hde},

. g Zat

SuN 33

A

1. VAP ot HE A E0f m}E JE710|
1% 19 ot AL 65.61+15.454], 2=
2887 (61.3%), A= 1829 (38.7%)0]19a, 1&
20] B AL 65.56+15.184), FAE= 1,1359
(59.3%), oZF= 7799 (40.7%)01Y 0w, 15 39|
PyF dA"5e 6557115254, HA= 5021
(59.8%), A= 3389 (40.2%) &2 et ¥
T R I8 12 68.84+28.41kg, IF 2=
70.32+58.26kg, 1 32 71.44+13.68kgolL
o, B 7] 1% 12 162.63+7.87m, 18 2=
162.81+14.47em, 18 32 165.76+9.75m= 1+
ettt Mgit= OF 12 934 16578 (35.1%),
WAl 3059 (64.9%), 15 2014E 74 670
(35.0%), WA 1,244%(65.0%), 1% 3& Q3
Al 283 (33.7%), WA 557 (66.3%) 0130t &
AEFE VA Aol 7P woten, I15E
Z47F 140%8(29.8%), 572%(29.9%), 242
(28.8%)01Utt. T A FA9 FAFT
= Vol 7P wstew, ¥ 77 3757
(79.8%), 1,485%4(77.6%), 6978 (83.0%)°] At
VAP df HE FA g 2 157te 54
A HANA BAHSR [T Aol gl
(Table 2).

it

2. VAP Ot BIS 80| D2 VAP w4E,
SEM WY+ U BB

VAP T4 Aee IF 194= 2073(4.3%),
a5 29”E 6271B.2%), 1% 3°ME 57

0.6%) 07 Zastdon, EAHoz Golgt 2}
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a 9
o FAACR [Tt Apolrb UUTHE=5.327,
p=.005)

T AALSE OF 19AMe 17.37+

16.70, 18 2% 18.80+25.05, 1% 32 17.34+
195782 BFAACR {o3t o7t STt
(F=1.59, p=204). ArgEIAE 15 12 246
(52.3%), 12 2= 832%(45.3%), Group 3ollA=
30875 (36.7%)°] ArgstA e, FAHCR Fofqt
Z}ol7F AAH(x = 30.650, p=.001)(Table 3).
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Table 2. Homogeneity Test of Participants’ Characteristics

(N=3,224)
Group 1 Group 2 Group 3
Characteristics Category (n=470) (n=1,914) (n=840) X or F D
n(%) or MeanzSD
Gender Male 288(61.3) 1,135(59.3) 502(59.8) 0.614 736
Female 182(38.7) 779(40.7) 338(40.2)
Age(year) 65.61£15.45 65.56£15.18 65.57£15.25 0.003 .997
Weight(kg) 68.84+28.41 70.32£58.26 71.44+13.68 0.230 795
Height(cm) 162.63t7.87 162.81£14.47 165.7619.75 0.389 678
Department Surgical 165(35.1) 670(35.0) 283(33.7) 0.490 783
Medicine 305(64.9) 1244(65.0) 557(66.3)
Classification of  Cardiology 140(29.8) 572(29.9) 242(28.8) 17.390 .066
disease
Trauma 61(13.0) 252(13.2) 144(17.1)
Respiratory 120(25.5) 510(26.6) 214(25.5)
Neoplasm 48(10.2) 163(8.5) 85(10.1)
Gastrointesti- 54(11.5) 230(12.0) 70(8.3)
nal
Others 47(10.0) 187(9.8) 85(10.1)
Patient Il 5(1.1) 23(1.2) 9(1.1) 11.315 .079
classification
\% 84(17.9) 379(19.8) 122(14.5)
Y 375(79.8) 1,485(77.6) 697(83.0)
VI 6(1.3) 27(1.4) 8(1.4)
wHE Qo2 o|folx & A9 1F 29 AE 1 9™ (Bouadma, Wolff, & Lucet, 2012),
B FARISIT, Yoo (019)9] A £ 4 VAP o] sl WS Ware ofme Jeio]
FoA Q] 5742 FAE BF ZEe WE %ZHOH ZaoldR] Zhe] VAP HAIE Ao ay&o|zt
A lFESEY] A4S 1,0009F VAP YA E9] 3 QA @Itk (Khan et al., 2016). HE2Q] A

A A 140004 FAH F 04571e= zjuo}ga
AW SAHCRE Fo5tA= %t Berenholtz
SQO1IDNA = o]t % A eko ] Z5 A o A
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Table 3. Incidences of Ventilator-Associated Pneumonia, Length of ICU Stay and Mortality among Bundle

Intervention Groups

(N=3,224)
Group1 Group2 Group3
Variable (n=470) (n=1,914) (n=840) X or F D
n(%) or MeanzSD
Number of VAP 20(4.3) 62(3.2) 5(0.6) 20.62 <.001
Incidence of VAP
(1,000 ventilator-days) 3.65 1.93 0.54 5.33 .005
Length of ICU stay 17.37£16.70 18.80+25.05 17.34£19.57 1.59 204
Mortality 246(52.3) 832(45.3) 308(36.7) 30.65 <.001
Ruggiero, 2014)7} 2 AFAaE 2] A5t o2 AE 2tk VAPE F3AA QA7 7HS
2tH, Fom 5(2014)9] dAFoA+= HE & AFA7I= Aoz HrixEal Ql=dlRello et al,
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