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CESSREE:
LN B grele] M A - ol A7), FEE Agwe, 2l
AFBE7] 2 Y], FRE 30ZoA 40E2 AHAR Al
1 oizio| moAM 9, BRI A&l P 29, A& BulE wje) 5
PR - - =241l 0O
o AWe wisiont o] olgloE &g AT RS
BARAL oR|&e] wde] W AHH A% % Age  (Garcia §, 2009) § AFEFY] W AGL oYl 13t
BT A SR A5 3 Roln] JASkA Aol of WSS vRiste] A s,

30%E AASHAA AZHdol okl 7hedl WS AawE g Holl A oR ddEof A= <
L AIFoR oA Qr)t Ao WHI=E AF 3587 PR sk o B AZAIZTe] 3 AL wgto|
HEH, 9] Ao 88 Y, AF¥EET ¥ HY, F Bt 125 332R A& AeEFY] SR Hele AR
ARt B d571 £o]m(Centers for Disease Control H-g AoF #ul ofy EZ Q83 AL S0 E 713
and Prevention[CDC], 2009), 9] ALo= gz7ty = 7l YHlg £0)al maE&AE FAAIL EF 3R wl
ARad B 5749, J3EE7| B9 gy &olthoie B g, S A, a5 B e, ]lElE, vE A
= 2008) TP & AaAd 4 Slokal $kitHoh &, 2000)

o] oA AFsFy] HH #HHEL AFEZF7] Aol a2y AET g7 92 ogstr] St SA SollA
we} Aa Qmsl oF 2. 48] Zvlela, AREYso] ulehA AFTE7] 2o wek Al7lo] tigt AFS oFA7RA] FA|A
= Y oF 524 = F7tEH, 309 oA AR&E BHR1e] 6999 o7 gelstA A=A et vl AEAE Y QdF
A g7 B #HHol sk Zo® Husa gtk ©57] ¥l AX(Tablan 5, 2004)0ll= I5257] W #4
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Fagon, 2002), A4 7|7 2 B & ALY 371 ety ez aveste] o] A (s Y E el eks],  2006)9
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ASSE7| B2 wetEr |t AISSE7| B HH OjXl= Fek

st d--(Alexiou, Ierodiakonou, Dimopoulos, & Falagas,
2009), HHF AT ALE FQ1o wHE LAE Afoof wt
& H(Siempos, Vardakas, & Falagas 2008), 2% Z=23A|d
& A8 T B A2l NUSE AST T4 150 9
YRS Zjolof  IBF  A5L(Tantipong, Morkchareonpong,
Jaiyindee, & Thamlikitkul, 2008), 18] AWkl ZolH
B ogEel wUE el A WAE Aol BE @
2005) o] Qlth Iy AdEsEY =

-

(Dezfulian %, ol
8719} 97 wEe) WA B e B4 et wnd
H} gict,

oo ¥ dte JFTEFT B Hksl7] o)) 2
- 919 9FEEY] 37 wIF7|o Et A
HESIIL olof tjgt we} A4S 53
2 w3k F7)of Het Fahy A

e G5 Yshy] s =4l -

o <l s AAH0E HE
st olo] oat vigk HAe Fo) AnHel A3BF/] B2
HHF7|o] R F3AQl 2AS whistmA ek AR
222 et 2t

3 Ange o

Sttt

A, AW A2 Publication BiasE AT,

AR, AFeg7] S weErle] tg Jeagr] ¥
g AR S el

A, JE237| il ] o
d WRE AE, dEEE7] ARTIRE Y ALY Aol
& At

Q1B5E7) Bzt BAe ARsel 44g St Fu
W ofjel, Root qaE k), Tel, Ae =4, 1 &
01715 E3tch(Kollef, 1993).

2) QEZsE7| 3 HH

JFsg7] HH HH AFSZ7] AHE 48A17F o] HH

AlA % 48417 74 At dE e ‘E‘:}?_PDHKollef, 1993).

. =8i11&

AFBE7) B RS AFBE7) AE BN g

A8 48Kt o] S RE A|A T ABAIZIIA] Ajmo] AT
HHE TTHTablan 5, 2004). J¥2E7] ¥ 4Y 5 5
3l HES ATZI7IE AHEShe AR 2%014 28%)A
A3}l (Chastre, & Fagon, 2002; Rello 5, 2002), ¢l&353S
) AHgs E71ol wek ol of 58] R F7HeS Holw,
309 o]} ARgdl ko] 69%mollA  WAYETHChastre, &
Fagon, 2002).
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oY ABEE7IY Aol HF WA SIHe FAHIANE
olft, AFEE/ AGE AT 1B ) HBOR aAd) A=
W ol2AL AASE Helt AV S Bt 2o 557
AS) S oyl ] olck /1 9 e
E3 7| WEe D] 9 WEe] ¥ Axe Fuin
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wol welelolE Tl @ ek ohel,
3
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710 Ao za wy FAY HeE SR 71 ]
& AR & 240l B = 33%7F, 24417 Foll=
80%7} l*&‘%ol L¢o] Hrpal HiEa vt JFeEF7] A
BE Ue @A diFEe] Al Sle Hge s yie) A
Tt l 71 Y2 A FAEA ter HHe s v
S7HA7IH (Kollef, 1993), A52E7] 3Jzof 1o Q= &5
T 298 Ao Azt Hol HE B A¥E 34

S} (Chastre, & Fagon, 2002; Kollef, 1993).
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QIAIZIS ST 16(3), 20104 12
Satof| vl Q1FTE7] AMEUa Bt 12.6Y, S A SRR AT RARARISSAU), F7PAAEA TS £
Y= Het 1919 =2 A= Yeia, g ARH]oA d AN, sheke A H(KISS)Ll tiH|m|ok(DBpia) 5 Ho|EHH
£ W7 4099 HE o £ AR UehithgAY, 2000, olAF olgajo] A shsigleal sheld W kR o
olAH QdFTEy] Wd #HHe oE ¥ Aol vsf A 2 5ollA £ st 93-S SCOPUS (Elsevier),
oAl AgHoln APLFE AFAIZ & ohzt YgH] A5 Web of Science (ISI), Science Direct (Elsevier), Academic
9] Q9lo] FEZ 9EsEy| B HFH Yol AAS= 9 Search Premier (EBSCO), Dissertations, & Theses
W3 a7k a4t (ProQuest) 59 dlojEuo]A AME Foto] AfAlE ¢ =
8 Jdol] AMo7t yehd d4E EE53F syl AHEE A
gl WY, ABEE/] B AY, B, AFEE], FH,
HIH
”I . E-_rl o VAP (Ventilator—associated pneumonia), Ventilator circuit
o] FaolE Zesio] A8l
1. A24A
2) BAMUY 7ol MEIIE
H oo ol3s 5y I HHe odustr] ¢35 olTT )
& T AEesy] W AES sl sl o 19955152 E] 20108714 S1EEE7] Bl ABS dbtal] 9
57 FJ& wgrlo] i a3E HAAT 14 AFEHE o . - o .
o #ed Apss] A= ATl g AUE AY o
B 24T HEY 24 a0l
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JFEE7] B HE TAES THWICE sl TS FY]
EAHAF Oi710] AXI ]
) =HE TR 3 B RS o] e deEAE SR 3 Fyd
HA = - 9] B disto] 20099 7TERE 9974 <l T 7H, QAT 54 T F 61HY 5 e R (1Y 1)
Bl S Folel NS W ERe A% HHKS 1 g Wil o) 147) AT} Ao AE
A dlojguo]A
Shar o LA H A H| A (RISS4U)
AR A
’G}EILE S ] E(KISS)
tjr]g]o{DBpia)
SCOPUS (Elsevier)
Ventilator circuit®} T e =7 A2
* 50l& A =& (n=8)
o A9 T =8 @=7)
g B =& (n=9)
W% W} B LE (a-8)

o 757
o S B =7 (n=13)

Cointervention®| = =5 A9 (n=2)

Web of Science (ISI)
Science Direct (Elsevier)
Academic Search Premier (EBSCO)

Dissertations, & Theses (ProQuest)
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[ 1] Flow Diagram of the Reviewed Studies
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2I8587| 3|2 wetry|7t 28355 7| £ mEol| 0jXl= Fekol st HiEt A
3. AR S A 8 AFEF7) A= DA B2 AFEF] B 9
WUE, AYE, ATEE/] SV, B AUR %
FHY A= R version 2.9.23 oIl E4stlon], oj o] BB YL o4 Fisherst 39| BB
TR BAYEe eyt 2o B a7Ane 544 4% EHAS o|§3t Liptak o2 AAHIG:
22 o] 9 S8 BEARL st
D) BAYA AT v EAS U, dE, A7,
22 4 A, A P 5 o) Rz BAsg A&
A, FAWE A9 Aakgh SolA 1A} Aibe ey
7] B oY SAER AL, 2 Zite APRE, 1. 240y Ao E4
AREE/) 712, WY AAY 5 o) FEoz i otmto] ot o
2AML 9 o E
2) BAYA A79] Publication Biast T 9b Odds S AT 14RY AN B4 GE 1D e 4T
Ratio(OR)Zk= ©8%F Macaskill®} 2 & o] &gt 3 A 1995WoflA 19990l 7iHoIQlAL  uhHA] THE
Funnel Ploto.2 A&} 20004 tol] 2Tt AF| AT 2 I AT oW o] o
3) JEFsg7] 2 w7 TE QFsET] #d HE T 120]loH, 14H HE SR AA =Folrh A+t A
WSS YHH|= DerSimonian}t Laird®] Odds ratio Ae & Agol 63, FAF Ado] 8Hoglt AUE ez
2 golatgltt 3F ¢k 127(1~5, 7, 9~14)0]aL, ofgole} - folE TS
(& 1-1) Main Characteristics of Study (N=i2)
Country/ Sample size Intervention
No First Author  Year of Study design (control vs Study population (Interval of circuit
publication study) change)
China Prospective historical 644 Adult patients requiring mechanical
1 Han /2001 control study (413 vs 231)  ventilation 2days vs 7days
. America  Prospective historical 630 Adult patients requiring mechanical
2 Fink /1998 control study (336 vs 137) ventilation 2days vs 7days
America  Prospective historical 3,423 Adult patients requiring mechanical
8 Hess /1995 control study (1,708 vs 1,715) ventilation 2days vs Tdays
. China Prospective historical 13,281 Adult patients requiring mechanical
4 Lien /2001 control study (6,213 vs 7,068) ventilation 2days vs Tdays
. Canada Prospective historical 120 Adult patients(>14yrs) requiring mechanical
5 Dixon /1998 control study (58 vs 62) ventilation for at least 3days 2days vs 7Tdays
6 Lon America  Prospective, 447 Neonatal and adult odavs vs Tdays
g /1996 Randomized trial (213 vs 234) Patients requiring mechanical ventilation ¥ ¥
o America  Prospective historical 234 Adult patients requiring mechanical
7 Kotilainen /1997 control study (88 vs 146) ventilation 3days vs 7days
3 Samransamru  Thai Randomized 176 Children patients(<18yrs) requiring 3davs vs 7davs
ajkit /2010 Controlled trial (88 vs 88) mechanical ventilation ¥ ¥
Korea Randomized 134 Adult patients(>16yrs) requiring mechanical
9 Oh /2005 Controlled trial (57 vs 77 ventilation 3days vs Tdays
. Korea Simulated control 19 Adult patients(>18yrs) requiring mechanical
10 Kim /2003 group posttest study (10 vs 9) ventilation Tdays vs 14days
America  Prospective historical 49 Adult patients requiring mechanical
11 Thompson /1996 control study (31 vs 18) ventilation Tdays vs lddays
12 Lorente Spain Randomized 304 Adult patients requiring mechanical No change vs
/2004 Controlled trial (143 vs 161)  ventilation >72hrs 2days
13 Makhoul America g;%sfoeﬁfzg 55 Adult patients requiring mechanical Every day vs
/2001 . (29 vs 26) ventilation 3days
Controlled trial
14 Kollef America  Randomized 300 Adult patients(>18yrs) requiring mechanical 7days vs No
/1995 Controlled trial (153 vs 147)  ventilation >5days change
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(¥ 1-2) Summary of Result of Included Trials

Primary outcome

Secondary outcome

No First Author

VAP/1000 ventilator days Mortality Hospital Length of stay  Duration of ventilation
(case) (%) (days) (days)
1 Han 16,7 vs 8.2 24,6 vs 31,0 - 11 vs 11
2 Fink 11,9 vs 3.3 - - -
3 Hess 9.6 vs 8.6 - - -
4 Lien 2.7 vs 2.6 — - -
5  Dixon 53 vs 42 - - 9.8 vs 10.6
6  Long 9.6 vs 13.2 - - -
7 Kotilainen 129 vs 7.4 - - 11vs 13
8  Samransamruajki 13.9 vs 11.5 20.5 vs 13.6 411 vs 36 9.8vs 9.9
9 Oh 12,2 vs 15,6 - - 15,3 vs 23
10 Kim 7.2 vs 15,2 - 14,5 vs 31 11 vs 24
11 Thompson 2.0vs 1.6 — - -
12 Lorente 155 vs 14,8 36.4 vs 28.6 - 16.3 vs 19.8
13 Makhoul 37.7 vs 23.3 24,1 vs 19,2 63.2 vs 61,9 11,5 vs 11,7
14 Kollef 98.8 vs 24.5 32.7 vs 415 29.6 vs 34.2 14,9 vs 16,5
2 3 At 139), ARl F-foks diies g At 1 2. EMjA AL O| Publication Bias
6) olct. At A = AR dixdt A4 4t
1009 4] A7 TH(I~4, 6, 12, 14)0]2Om], 1009 nat =AY G 143 Publication Blas ORG-S W)
ol A7 THE(5, T~11, 1302, 1 % Adant gz 77k FE FHYHP)E o83 P AFPRFA & 71 79
27} 1,000 ARl AAT7b 2W(@E, 4) Qlglew, wiHe] 109 ot Ayl A] BRIgH: Macaskill?] Wiat B2 5 o|&
njglel A 19(10) 99lch St Funnel Ploto= AASIY Tt Macaskill ¥4 A3} p=795
Aol AL Qys ) 32g oodoi meg ¢ Publication BlagZp 9l o= UERIH. E Funnel
3 7edubct WG FOR ko] MY ATE 6%(1~6), 3 Plotd At o] 2 1‘41% A sdstea 2.
oJuic}t Wkt w3 7ot waksk O & o] Agst o uebd & Ao BAZA= [OF 209 o] EAHY AT
FE= 3H(7~9), 7Uuitt wEet 73} 14duit Wkt o o Zx7+ A4 ‘4%1414?42:%. Funnel Plot ¥ E3
Ueo] Agsl = 210, 11)0]3ith WMz 3H(12~14) Publication Bias7} EA4|s}A] %= A0 YepTt
o] AT 7 AFEEY] 3RS wesH| oF2 2 2Yuirt 3
WSt o, 1Yottt wEkst 3 3Unttt wEkst o, wEkshA] g— 2 - 2days \s 7days
e T3} 7Ol TH TOR o] AP AT/, || T
8
S
2) SAICHY HROIN HAR Zafzt 8¢
BARY ATl AN Ao U4 QzeEs wA A E o
Y S AT =R 14A~M4)0I50m, APFES A @ ,
o =5 5W(L, 8, 12~14), AFTZY] AR ANE =
B8 9H(1, 5, 7~10, 12~14), HY AYLE A =R 4 o 7 3% %23 2 2
A6, 10, 13, 19190t B4 ATl AT daze) 03 o2 4
AFTF7) B HF WA o|AAI ALE, IFEE] OR (onlog scak)
AREZIZE, Y YY) Ak (R 1-2)9 gt [a& 2] Funnel plot
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1) QBEE7| B|2 uERIot ABSEY| T HY LUE N -
Ao A GE 2-29 Ak #AWY A7 FolA IFEFE
AFTE7] we7lo] e QAFeg7] # HE WHEY 7] 32 waEr]7} 2203k 7291 6H(1~6)9] 7] DSL OR
Q3H|E DerSimonian¥} Laird®] Odds Ratio(DSL OR)= o] ZHS- 1.380]91T, 95% CI= 0.96~1.970]%ch wkaba 95%
Ao g2 (E 2-DI Aoy FAHA o+t 1499] DSL OR® Cl= 18 Zakluz ol2a sy 32 wals|7}h 790 Ao
W 1.180]1%0a1, 95% Cl= 0.94~1.470]%lt}, wabA] 95% CI 01]E Z%J 73%&1’/} ol 255y T #HF uhyo] AlhA ¢

fg,—s}ﬂi ol Es 5y 37 wdFr|7b 71
537 ol #HY 2o AMA 9Jaln|=

(X 2-1) Summary DSL Plot

7850l =

(N=14)
No First Favor more* Favor less* OR(Fixed) DSL OR(Fixed)
Author n/N n/N 95% Cl [95% CI]
1 Han 38/413 8/231 — = 2.82[1.29-6.16]
2 Fink 36/336 4/133 :—-—) 3.87[1.35-11.10]
3 Hess 95/1708 791715 —-— 1.22[0.90-1.66]
4 Lien 174/6213 5/7068 .-: 0.88[0.72-1.07]
5 Dixon 30/58 27/62 —— - 1.39[0.68-2.85]
6 Long 271213 26/234 ——-!»—— 1.16[0.65-2.06]
7 Kotilainen 8/88 9/146 ' 1.52[0.56-4.10]
8 Samransamrugijkit 12/88 10/88 -Ir 1.23[0.50-3.02]
9 Oh 14/57 21/77 _— - 0.87[0.40-1.90]
10 Kim 1/10 3/9 : 0.22[0.02-2.67]
11 Thompson 3/31 2/18 : 0.86[0.13-5.68]
12 Lorente 33/142 37/161 — - 1.01[0.59-1.72]
13 Makhoul 13/29 7/26 : —> 2.21[0.71-6.86]
14 Kollef 36/147 44/153 ——r 0.80[0.48-1.34]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Total 14™ 520/9533 502/10121 —’I— 1.18[0.94-1.47]
1
I | | I | |
0.03 0.10 0.32 1.00 3.16 10.0

*: Ventilator circuit change interval, n:

1 2 32} 4= N: & iR} 2=, DSL OR: DerSimonian¥} Laird ]

Odds Ratio, CI: Confidence Interval

(¥ 2-2) Summary DSL Plot (2days vs 7days)

(N=6)

No First 2days* 7days* OR(Fixed) DSL OR(Fixed)

Author n/N n/N 95% CI [95% CI]

1 Han 38/413 8/23 — 2.82[1.29-6.16]
2 Fink 36/336 4/133 ' —=>  3.87[1.35-11.10]

3 Hess 95/1708 7911715 —— 1.22[0.90-1.66]

4 Lien 174/6213 5/7068 —- ! 0.88[0.72-1.07]

5 Dixon 30/58 27/62 - 1.39[0.68-2.85]

6 Long 27/213 26/234 - 1.16[0.65-2.06]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e e en e

Total 6T 400/8941 369/9443 N R 1.38[0.96-1.97]

T | T T 1
0.5 1.0 15 20 25 3.0

*: Ventilator circuit change interval, n: ¢13357] =& Hd WY 32} 4= N: & gjAHA} 4=, DSL OR: DerSimonian} Laird©)

Odds Ratio, CI. Confidence Interval



3) 21FSE7| 3|2 weFy| 3YUn} 79| Hlw 4) 213SE7| 3|2 wetFy| 7ot 1429| H|w
JFEE7] 2 wE7)7F 39 TRl AT ==l AF2E7] B2 wE7I7F T4 1499 AT =il
gzt JdF35g7] B gH IEY YHuE DSL ORE H gt J35g7] A HE DHES] $¥8lE DSL ORE A
Aok A (E 2-3) T At EAYAY A7 FolA AEEE Aok A (E 2-4H% Tk EAAAY AT FolA AEEE
7] 32 w77 393} 7l 3H(7~9)9] A4t DSL OR 7] 32 wEF7|7F 793 1499l 210, 11)9 d4+9] DSL
9] ZEE 1,120]9)3L, 95% CI= 0.68~1.870|ch wbA 95% ORY ZHE 0.520|190, 95% CIL 0.12~2.360]Qth whahA]
Cl= 12 ZFBIEE QFT L7 32 weF7|7t 798 A% 95% Cle= 12 Z3tstoz Q123357 32 waEr|7F 1492
ot 3YUSl ARt dFegy] T #HH Ty A ¢ ZAollE 7UQl AR QFEEY] WA AF T A
Fu7t 2rtelr] o= AoF Uehgrt 7 Skl ohe Ae® dEET
(¥ 2-3) Summary DSL Plot (3days vs 7days)
No First 3days™ 7days™ OR(Fixed) DSL OR(Fixed)
Author n/N n/N 95% CI [95% CI]
7 Kotilainen 8/88 9/146 —l— 1.52[0.56-4.10]
8 Samransamrugjkit 12/88 10/88 | 1.23[0.50-3.02]
9 Oh 14/57 21/77 | 0.87[0.40-1.90]
-
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, b
Total 14T 34/233 40/311 ' 1.12[0.68-1.87]

*: Ventilator circuit change interval, n:
Odds Ratio, CI: Confidence Interval

AFEE/ BA AT WY B 2 N F

I I I | o
0.5 1.0 1.5 2.0 25 3.0

A4} 4= DSL OR: DerSimonian¥} Laird 2]

(¥ 2-4) Summary DSL Plot (7days vs 14days)

No First 7days* 14days” OR(Fixed) DSL OR(Fixed)
Author n/N n/N 95% Cl [95% CI]
10 Kim 1/10 3/9 —i : 0.22[0.02-2.67]
11 Thompson 3/31 2/18 L . 0.86[0.13-5.68]
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L ..
Total 4/41 5/27 -— 0.52[0.12-2.36]
I
[ [ [TT1
05 1.0 1525
*: Ventilator circuit change interval, n: ¢lZ53587] T HF WY X} 4, N: & A=A} 45, DSL OR: DerSimonian®} Laird2)

Odds Ratio, CI: Confidence Interval

2 HiE UME AMUE, AUSSFI| AETIZH
HEM AL | xt0|
JF5E7] R wEErle) OE QFsgr] e HE I
AE, AMEE, AT2E7] ARTVIRE HYAEYY Aol
Fisher ¥ Liptak® & AR g2 (F DI Zrh EAHAG

AT FolA 12 FE(pakel AAE 1H1~5, T~12)9] AF
of th3t Fisher ¥ Liptak® ZI}= Fisher p=.9990|%111,

Liptak p=.5050|%ich wlehd QE25357] 3|2 wakF7s|o

}

2 Q3agy] Bl 0 ARl Aot gl Ao ue
g BEgY) Bl WY WAl e wAs B e
o] ¢1ZTTY sk 8H(1, 2, 5, 7~9, 12, 14)

A7t EAIR
2 i

ptak®| Avh=
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931, Liptak p=.5410]%c} o] A3} ®3t Q35 5y] 32 u
FF7l] e dFes7] ¥Y HE TAECds Aol7t fle
A2 Uepth 24N A FolA deegr] sz uegh
F7lo] wE AFgEol FAHCR ottt Aol7t A=AE 4
gote FoEE pgkol AIXE 43, 8, 12, 14)9 AFE ©]
f5lo] BASE Fisher W Liptak®] A¥= Fisher p=.3320|%)

11, Liptak p=.4980]%ic}t wabA Q¥387] 32 wE7|o

nE Aol Aolt gl

Aoz et 3537 3

2 58l UE ABEE/) A1) AL fela
ok YA WHEHE OIS pltol ANE TR, 5,
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A Meta-Analysis of the Ventilator Circuit Change Period

on Ventilator-Associated Pneumonia

Song, Ju Hyun" « Kim, Kyung Hee?
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Purpose: This meta-analysis was aimed to investigate the evidence of proper period of the ventilator circuit change

using existing research. Methods: For this study, 14 published studies between 1995 and 2010 were tested by Macaskill,

Funnel Plot, the Odds Ratio of DerSimonian and Laird, Fisher and Liptak analysis. Results: There were no publication

bias found in the subjects. The results of the meta-analysis demonstrated no statistically significant differences were

observed in neither the Odds Ratio (OR=1.18, 95% CI=0.94-1.47) of the frequency of ventilator-associated pneumonia

and the mortality based on the period of the ventilator circuit change (Fisher p=.332, Liptak p=.498), nor the ventilation

duration of ventilator (Fisher p=.843, Liptak p=.506), and the hospital length of stay (Fisher p=.254, Liptak p=.480).

Conclusion: In order to present more concrete guidelines on the period of the ventilator circuit change, further research

is warranted to thoroughly control confounding variables which related to the periods of the ventilator circuit change.
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