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Ventilator-associated Pneumonia with Circuit Changes
Every 7 Days versus Every 14 Days

Choi, Jeong-Sil' - Yeon, Jeong-haw?
'Assistant Professor, Department of Nursing, Sangji University, Wonju
’Infection Control Nurse, Ilsan Hospital, Goyang, Korea

Purpose: To determine whether the practice of not routinely changing ventilator circuits in patients who require prolonged
mechanical ventilation is associated with ventilator-associated pneumonia (VAP). Methods: Patients were divided into two
groups, ventilator circuits were routinely changed every 7 days for the control group (39) and every 14 days for the experi
mental group (40) over a period of 1 yr (April 1, 2009-March 31, 2010). Pediatric patients (age 17 yr or less) were not in-
cluded. VAP was diagnosed by the criteria of the Centers of Disease Control and Prevention (CDC). Incidence of VAP
and characteristics of infection were evaluated. Results: In the experimental group, 2 episodes of pneumonia were observed
in 40 patients and 1,322 ventilator days. The rate of VAP was 1.5 per 1,000 ventilator days. There was 1 episode of pneumo-
nia in 39 patients and 481 ventilator days for the control group. The rate of VAP was 2.1 per 1,000 ventilator days. The
difference between both groups was not significant (p=.695). Conclusion: Extending ventilator circuit change interval
from 7 days to 14 days does not increase the risk for VAP.

Key words: Pneumonia, Ventilator-associated, Infection control

M E oo 012 s 5] W wlF dhlo] 398 AR|F= thl

= fr¥oldlth(Healthcare Infection Control Practices

1. Ao EHed Advisory Committee [HICPACI, 2004; Kwak et al., 2010),
E3] 35 87|S A8l A & 8-28%0)4 QT3S

olg W 7Hde 7|1& WdHd ol goj7t vAE Ao ¢ 7] B H = (ventilator associated pneumonia)©] WAYSFIL,

o Foll Pl g AddeE ARt v A At VARVIE 7 A7 S| Y A 3-10u] B HH ol

oF t=of dmnle] dsa LSl Sl vl= ARHAlY 2SIt Chastre & Fagon, 2002). 213257] ¥ HH 9

o S i Al ofshd o= Y HH T EAYEC] A5 2w B Aoz Qg AR %19 60%E AHASh: 5

T2 AL FAERY B 8209, J3eEY] Ud dEe SR A S5k B2 FE vAAL, e o

&oln] ol A FEAES dio R AAE Adaqfie] A A Y gRH] J58elo] Hil 9lo] AFeErof tiek EAet
HE, 1SS 57 HFaL

L AT 20000 Y FAGTEIEAIS ) S TH) LS ol FaAE A7l
*This study was supported by the Korean Association of Infection Control Nurses in 2009.

Address reprint requests to : Choi, Jeong-Sil
Department of Nursing Science, Sangji University, 660 Usan-dong, Wonju 220-702, Korea
Tel: 82-33-738-7627 Fax: 82-33-738-7652 E-mail: jschoi408@empal.com

F1Y :2010d 7€ 169 AALe)FY 2010 7€ 239 AL ¢ 2010 129 28Y

799



800

1 AcHChastre & Fagon).
AT TE7| el wPe] WA 8ol 1415} gz

B[] oA HHlE R ofet A3 g FE, AFEE
7] 715732 5ol dEA it 53] 29H AEegl 9
FEE SHote 7H5E 37171 oF =040 Ato| 2 A E
= 3ET= FE 1g & 247 H 33%, 12/\17}01”1 67%,
24A17F0I ™ 80%7} Hl7dol Q1o Feke wtol| ofsh W=
A LdE]al, S HE S gt F9E Al Egy] B o
ol Aoz AEo] ltHChastre & Fagon, 2002;

Kollef, 1993: Oh et al., 2000).
webA QlEFe57] 32 wekrr|of gt =eke et 5
23k AR oI, 20049 vl=o] Awue| e oA Hargh
HHT A olA = Feg7] 3= weT|E 4847 T
of

o 2 wekel gart gickal Aaskgle), ofof wket 2t
Al ofe] dtol A= wel =75 48AIXHET B A st
= "J%"igﬂ j'd'?i #H g H“é‘ o & AA Yethe 2t
W F7|Eoh= 13719 o
1 3tHBranson, 2005; Han &
Liu, 2010; HICPAC, 2004; Kim & Kim, 2003; Oh et al.,
2000; Song, 2010). Q15357] 3= W7o Bt At
=90 A= S| o] FojA|aL gloLt, —rﬂ"}ﬂ"ﬂh - ]

E3 Aol 2 AFEE7] B A oY) 1 W
571 20, 4], BAAA 3, 27 05 0 olelft ABS
2gHoR LU AT HAEo] frhBan, 2009:

Branson; Han & Liu; HICPAC; Kim & Kim, 2003; Lee,
2003; Oh et al.; Zack et al., 2002).

o= Sol A AAE S AT s tiRE 438 e RSl F
BE ARSSIAL = AefollAl AAgE AAdTE 2%,
d, 30%, WAIE A = A2 HIJLO}O% 7R Ee Ay
57 o wE S v A iR
Zboll disiA= Aaraketol flekar ELE}E ATH(Branson,
2005: Dodek et al., 2004; Han & Liu, 2010). =jolA=
Oh 5(2000)°] Q15257 3|2 wehe 3UM 7Y F7|2 9|
WA Q1BEEY) B 9y wYE Aot ¢9on, Kim
I} Kim (2003)0] o2 AAFE Ag=0] dALtjAlAte]l 7t
1097} 1497 98-S H| I AJof| e T 2 7+e] 8]t fo)7} ¢l
oleki mast o] Hiroleh, it ejutete] A9 R
of 9lo] 45 B2E AMge}T 9lon], Fetael AT 2
ol 2% B2 A YRR AR o) ozl o
o2 wekrr|E Helsto] tie] HeolA 1599 el
F71E€ AALL e T2y Kim? Kim (2003)9] 732t

JKorean Acad Nurs 40(6), 20104 12€

1499 Bl Aty ohokgt meREA] A+t 7-‘47} EEEH
A A A5l A o}@l AR oA 14U WIS %
MAFA 8L Qlom, 4420] oA 14% ke AA
313l dh(Lee, 2003; Song, 2010).

whpa] 2 s dAl Y SWRFe] SAE uish|
flate] diFEe] Weoll AAlsk= SR TU 9
AAtEe] A 1497 st Qe sgr] o wE o
AE2] Apol 2 motstaral sHtHKim & Kim, 2003; Thomp—
son, 1996).

T Qla7|e A4S 53 AEHe= %ﬂﬂiﬂl%— 7W
Aol Al A AP w| S Tate] 2 Ao A = o] 7|EE A
|5FATHHICPAC, 2004),

# AP AFEEY] IR WE T 2 2355
o wE A oIS 1] Siskel A1) F
A

® o7 90094 4 1215 E 20109 3% 31971A] 14 &
SF A% A VN S A(744/0 ] WA S8R5



32 wekryof mE AESSE7

i
]
i~
oy
mﬂ:
0x
T
S
=)

/ol AAgt vk 184 oo dhdAte W W 7] &-2l9]
H3JolA] A HA T} Aot ol it Ao HAE gt &
4 2009-05) ARE A}, AL == Dreyfuss
599D Thompson (1996)¢] APALE F=xste] Fo
@ 0.05, AAZE1-B) 80%, a1+9] =7](w) 0.5%] Cohen
(1988)¢] ¥4 o &8t Fi4= oY IPOE, FEEES
agste] AR 507, iRt 508 27| AR skt
=]

jul
2

~

o J
o 1t

5073,
AFBEY] 2§ Hol F WS
AT =F A 3, QPR A 8
E718 A olgE B4 1082
397, 149 WIHE 40 o2 & 7
o e Ut SR HHe Bot

72t w9l WA,

2L o

3. 97 =7

A Tt AR AR g ARl E4, <l
57| Tl HHol FaFs viAe aQlRA 2 JE ST
& HE 2AF = 1903 ARSI e ] w19
of S nAE 82l RAR= Bercault, Wolf, Runge,
Fleury2} Boulain (2005), Branson (2005), HICPAC (2004)
o] Aol Qe Tg7] B HHFo| dFe vAe= 8%ew
ZAFE APACHE I 34*, Glasgow Coma Scale, {1 5-387]
T, 71T 5, WM e, 713 AHAE, WA A 9
A 4 H, blocker £, 5 ZE, vl A9, H9lH
A ol A 7= A, 7124 T AN 5 e g

H
Tl A WA 1901 SAo] 2AbEYc,

013535 7] &3 #HH-E Horan, Andrus®} Dudeck (2008)
o] Lol A AREE CDC/NHSNO| AL W #47|328
ARESHoITE RARFA Ol BRte] AWhAQl 54T HY
Al B4, dE S Al A7 2ARE GO, HY
o 7 71E2 AR o7 Aoy g gk £ F9E 1
H(PNUD, YRS = A BT o2 gt F-ol Ay
upole| A #zxedet Zetu|tiol, nto]dEet2uiel 1 &
T2 HUAFEQ] WYH o= Qs HHe] 54 HH(site-
specific) FH(PNU2), HAA S} 2hato] #HFo| gt 54
o] 2(PNUS) & JLEE o] ZAFEQITHHICPAC, 2004).

801

()
SUFLRE Yol 10005 HeF A2 Q1F3g7
Ao AR HE A2 2AEITHHICPAC, 2004;
Horan, Andrus, & Dudeck, 2008).

ro
:

|
o
N
Ton
tu
El
riot
o
N
rx
0

oft
fo
ol
N

O 3 wekrr] o ARE A7 AFAR Y] 9
sto] U e] EAEol ek JIEUl HAE F5f
. 1995 1945 E] 20109 697H] =2 td>
MEDLINE, SCOPUS, Science Direct (Elsevier),
Academic search premier (EBSCO)2] do|E] Hjo]2ofA] 1

5587] 3]Z(ventilator circuit)?} ™ (pneumonia) E+=

)

o 32 o o
s}

flo

Mo 1 oo

AF35E7] &4 #HH(ventilator-associated pneumonia,
VAP)| ZolE AMgalol AAET, Fmre ek

[*]

SAPPUAHLRISAVY dolelo] 28 o] §te] 217
557] 2 RS Aol A uAElel=R 9 B8
no st
ol 1S AHOR T ROl 54w, SR 8
SHAL, o] F Q1587 Blzet wele] gAY 7)et
[e)

A7t EE e A

ik
|

i

:
.
;

Ko
= 0

1=
o

M e o
o,

(NI
ol
ofx
=
2
=
)
o,
4
u
ru
ofy

Mo Lo
2
o
ol
2
|o
£
-y

(Branson, 2005; Han & Liu, 2010; HICPAC, 2004; Song,
2010).

2) M

YA SeAbde vl ftol s A Hed

H A AU E ErolEs sl on, 53] deagrieh

JKorean Acad Nurs 40(6), 20104 12€



802

AREEE RIS T E7] S Evita #4(Drager, German)2}
Benett7200 (Puritan—Bennett Respiratory product, Plea—
santon, CA)S AMS3IEL0H, 7h57]18 2t RH= A8

o] obyl AAMEES AT,

2 rlo

=

T

o,

i

o

oo

o

ol

2

ne,

=

»nor

Almt oo

g

g2

%l
o

1 o
w e

2 o
2T
o) ox
£ o filo
o i N
oW _|>:
1o rN _?L
)
E = K
— Olil
2w
W =2 1151'
¥ lo —
Teow
I
o o
P -1
=N
oo 4o lo
T ine e
b3 >< & o
Aoy o M
L >
< = o it
N 9
RIS

=
—t‘—l‘
o
ol

R J
T

i
1o
i
i
e
)
05}
=
o
lrul
u
jsic)
lo o
S~
o
o
Q
=
[eZ
X
1o
ro,

_\31‘&

o
ol
oy
N
L o
o o= M n

g — ¢
ox.
>
>
2
ofm
)
X
i
T

i

o, N i

ﬁ
g

ok
d

i

od
mﬂf.
3
i

> flo 1o
D)
o
rlr
G
)

o}
N
o HU
[
=)
o b
mLT.
3
N
IS
J|mt
X
mu o
¢
f
ol
2
fiul

~
i
o
B9

1) ey £
Aeo57] SR uet 14 9] Aot 4082 HA 291, 4
117go] 1AL, A2 Bt 64. 7412 60-694|7F 1378 (32.5%)2>
2 7P woth ARdke S37IWaT16%(40.0%) 02 7H
kAL, A, At 52 ok SRR A
7He- 40,692 20-29%9 0] 1679(40.0%) .2 7H wkek
7‘?5‘94 2t 3992 WAk 247, o2k 1590l AR

o 69.3MF 70-T9M|7} 187 (46.2%) .2 71 woktt %l
31 S 2602000 2 19wk, A
o 4177} 59| frolgleh, FBAA AW/IE 16,892 10-
19¢0] 247 (61.5%) > 7173 Wttt

A<l EAOIAE SR AU AT AHE

¢

=)

J Korean Acad Nurs 40(6), 20104 12€

bi
0
nz
e
0
Ion

3 theto] A, e, RTHs Hjol7 glo] o] B
ATHTable 1),

0] 35 (87.5%). Glasgow coma scale= 27-0] 28'H(62.5%)
o|tt, ¢lEE 57| FHE Benett72000] 339 (82.5%), 7%
A FF= E-tube®t T-cannula?} 2199(52.5%) 2= F <l
3057 A&Yre Bt 33108t IHA v ES
7|EFE A QletH i 17(34.7%)°] 7 Wokar, 713/ A]
At HAAAA AP 242 17, 27801}, EACE He
blocker Fol&= 712} 399, 36W0] Q1o & HEHL 61
AL, H[ 9 3778 0] Ardeklet, 1A 7eARE A
109o] qglon AMG= SEE Ao 379H(92.5%) 22 7t
ekt

25%7] 9208 799 )22 39| APACHE T
540 3678(92.3%), Glasgow coma scale 10| 217

8%)°13iTt, Q1FEE7] FF+ Benett72000] 36 8(92.3%),

o] giglm

X rlo

& e

®

w

Table 1. Homogeneity Test of General Characteristics between

Control and Experimental Group (N=79)
: . Cont. (7 days) Exp.(14ays) ,,
Variables ~ Categories (N=39)n (%) (n=40)n (%) Xort p
Gender Male 24 (45.3) 29 (54.7) 1.08 344
Female 15 (57.7) 11 (42.3)
Age inyears 40-49 3(7.7) 5(125) 339 495
50-59 4(10.3) 7(17.5)
60-69 10 (25.6) 13 (32.5)
70-79 18 (46.2) 11 (27.5)
80- 4(10.3) 4(10.0)

Mean+Std 69.3+105 64.7+11.89 183 .071

Department PUL 27 (69.2) 16(40.00 895  .347
IDM 2(5.1) 6 (15.0)
GIM 2(5.1) 4(10.0)
NR 3(7.7) 3(7.5)
NEM 4(10.3) 7(17.5)
HOM 1(2.6) 2(5.0)
Others 0(0.0) 2(5.0)
Patient days >9 7(17.9) 0(00) 349 <.001
10-19 24 (61.5) 6 (15.0)
20-29 3(7.7) 16 (40.0)
30-39 3(7.7) 8(20.0)
40-49 0(0.0) 4(20.0)
50- 2(5.1) 6 (15.0)
Mean+Std 16.8+11.2 406+355 -400 <.001

Exp.=Experimental group; Cont.=Control group; PUL=Pulmonology;
IDM=Infectious disease medicine; GIM=Gastroenterology; NR=Neurolo-
gy; NEM =Nephrology; HOM=Hemato-oncology.
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Table 2. Homogeneity Test of Ventilator Associated Pneumonia Risk Factor between Control and Experimental Group (N=79)
Cont. (7 days) Exp. (14 days)
Variables Categories (n=39) (n=40) Xeort P
n (%) n (%)
APACHEIII scores Group 4 3 (7.7) 5(12.5) 0.50 712
Group 5 36 (92.3) 35 (87.5)
Glasgow Coma Scale Group 1 21(53.8) 15(37.5) 2.13 178
Group 2 18 (46.2) 25 (62.5)
Type of ventilator Evita 3(8.7) 7(17.5) 3.26 .196
Benett7200 36 (92.3) 33(82.5)
Type of intubation* E-tube 31(72.1) 37 (60.7) 1.46 227
T-cannula 12 (27.9) 24 (39.3)
Ventilator days >9 18 (46.2) 0(0.0) 27.24 <.001
10-19 17 (51.5) 13(32.5)
20-29 4(12.1) 14 (35.0)
30-39 1(3.0) 6 (15.0)
40- 0(0.0) 7 (17.5)
Mean =+ Std 12.3+6.4 33.1+28.1 -4.51 <.001
History of COPD 11 (22.9) 7(14.3) 1.27 867
chronic disease* CRF 2(4.2) 3(6.1)
Liver disease 2(4.2) 1(2.0)
DM 14 (29.2) 17 (34.7)
Others 19 (39.6) 21 (42.9)
History of Yes 4(10.3) 1(2.5) 2.00 201
bronchoscopy No 35(89.7) 39(97.5)
Steroids Yes 0(0.0) 2(5.0) 2.00 494
No 39 (100.0) 38(95.0)
Antibiotics Yes 39 (100.0) 39 (97.5) 0.99 506
No 0(0.0) 1(2.5)
H, blocker Yes 33 (84.6) 36 (90.0) 1.45 485
No 6(15.4) 4(10.0)
History of surgery Yes 14 (35.9) 6(15.0) 3.52 .060
No 25 (64.1) 34 (85.0)
Nasogastric tube Yes 34 (87.2) 37 (92.5) 0.61 481
No 5(12.8) 3(7.5)
Reason for Nasogastric tube' Drain 11(32.4) 9(24.3) 1.65 .648
Feeding 19 (55.9) 25 (67.5)
Others 4(11.7) 3(0.2)
History of intubation Yes 18 (46.2) 10(25.0) 3.86 .062
No 21 (53.8) 30(75.0)
Reason for intubation Intraoperative 3(7.7) 0(0.0) 4.04 132
Respiratory failure 35(89.7) 37 (92.5)
Pulmonary toilet 1(2.6) 3(7.5)

T
*Multiple choice; Number of case “yes” in nasogastric tube insertion.

Exp.=Experimental group; Cont.=Control group; APACHE=Acute physiology and chronic health evaluation; E-tube=Endotracheal tube; T-cannula=Tra-
cheostomy cannula; COPD=Chronic obstructive pulmonary disease; CRF=Chronic renal failure; DM=Diabetes mellitus.
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Table 3. Incidences of Ventilator Associated Pneumonia (N=79)

Cont. Exp.

Variables (7 days) (14 days)

X p  OR(95%CI)

Number of patients 39 40
Ventilator-days 481 1,322
Number of VAP 1 2
Overall infection rate* 2.6 50 032 571 2.00(0.13-58.34)
VAP infection rate’ 2.1 15 015 .695 0.73(0.05-20.28)

*Number of VAP/ Number of patients X 100; "Number of VAP/ Ventialtor-
days X 1,000.

Exp.=Experimental group; Cont.=Control group; VAP=Ventilator associ-
ated pneumonia; OR=0dds ratio; Cl=Confidence interval.
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Table 4. Characteristics of Ventilator Associated Pneumonia Patients (N=3)
Cont. (7 days) Exp. (14 days) Total
Variables Categories (n=1) (n=2) (n=3)
n or mean n or mean n or mean
Gender Male 1 1 2
Female 0 1 1
Age in years 70.0 67.0 69.0
Department Pulmonary 1 1 2
Nephrology 0 1 1
Patient days 39.0 215 27.3
Ventilator-days 39.0 17.0 243
VAP onset days after ventilation 11.0 155 14.0
Microorganism in sputum Acinetobacter baumannii 1 0 1
MRSA 0 1 1
Candida species 0 1 1

VVAP=Ventilator associated pneumonia; MRSA=Methicillin-resistant Staphylococcus aureus.
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