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ZEHNRANDANHRARHINERERENEEERIFRFER
8 A TS I IR 22 AH BA A 3¢ "2 B 3 © X RAFT a8 K B R E

BEEIH L 2% 2T
l KRBT P/ IRET 2 "oh ||| B EA AR /B I IS

mE
%’% IR 23 AE A b S (L BS AR DR R AR R BURZE 8-15% - A IRE 4848 8-10 X - BEEWIR:EZEEMEES

Z 90% - BARIEARNZERARRAMERR ; RIEBRABRZERBRRRTEABAINMELRS - Lol »
HEREFRTRSERENE @ #RTENERAEERA - WK OERIDS -
B R B HERAAERAN MR LRRENEREARIENENE LT R EEFE AR ARREFERS
THEA K Z R -
Bk 8E 2014-2019 WERE - % PubMed - Medline ~ CINAHL ~ SCOPUS - PR % #t 14 B B8
( Systematic review ) - J|EXE - BT ; MNEHEE (Intensive care unit ) ~ IFKEE ( Ventilator) ~ &
BEWE ( Endotracheal tube ) - ZEA ML £ 4 ( Close tracheal suctioning system ) - BARITUIHEE 4%
( Open tracheal suctioning systems ) - IEIR=ztHEAM S ( Ventilator- associated pneumonia ) °
HER . BN HE R ARFAMN VI R4 0 RIE 30% WFIR[AABMLMNREER  BEFTEETRSFEAR
T EESE - 1R 2019 £ 10 B2 2019 F 12 BERRIMNEREWE 2 A - MIEHEE 2 4% WK 51878 i
KWBEERMREE  BEREABRREMESRBEETREFEBINK - BREFEREANE— -
g XRMIER BB MR AR ERET RSB KL B ERYNRE ; BHEXEIE MR R AR EN
RERAEREMKNBRERTRER - MEEFERA LZIBEREY AR IBERAERS I N ER RV &K
B, ZRERAZANMERFLUR D EHEERNEARE - RERRERKENSNOEEENTE -

FASEER: MNERE - RERNEHE - WRFHEMXK - ZEAXNMRRK - AR LA
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=S

RENERENFHATREBEMBINEARS
9-27 % R ZF ¥ UK 28 42 B8 B 32 ( Ventilator-
associated pneumonia, VAP ) - SBEENEREN
F_REERBERRIER - FTERE9%-13% 2
@ ( Corral, Guerriero, Fernandez, Arcidiacono,
Lerena, & Peralta, 2018 ) ; TE=E&10001E "Ik 23
FRAZEA2-16 NRRIT IR HEME - S HKREE
B hEt51.5% ( Timsit, Esaied, Neuville, Bouadma,
& Mourvillier, 2017 ) - B 7T EBEFRBEZH47%
( Kallet, 2015 ) - BEERABFHN30RE®ETT
( Zimlichman et al, 2013 ) - #2017 EE& &%

3K

P
A

wBHEERERZEER - BREPOFRFERR51%

HpAE59.3% EERIFIRFHEEMK ( BERNEARET

B 2019) ; FIRRARBMSHBRESFERTXR

FRRRE - WRRFFEAXRE - BEAAE  ESBEERE
IBEESEZE (Marc, 2010) -
MEFEEERARNERRIGNFRERE - &
A EREEE - FIRFKMEMESRRFIEEL - 5
BEREIEF B BN E R E NS S IR S i

FoAE - FELIIEMERREERR - HEESEHR
ER -  RENENERTIEZ#HFEERANREES

70 (Brice, 2017 ) - {BHo & 7 RARIFIREAIAS

BRINEE - NMEMH 7 HIEES  FERRESHER -

IS Y SRREEMAVIER INEE - EIEREN DY)
R SAMIFRERZE (= 2009 ) - BRAKEE

AERRFTRERES - RHERERRRRISHET -

KEWNMMEM ( Endotracheal suctioning, ETS ) &
WIRED M ERREENEIRER  RRIERNEDR
ERPEERREZMNRERM ( Andersen,
2019) ; MEEARERMERGEEZEAWE - BET
HEEZ 48 ( Close tracheal suction systems, CTSS )
KB B & & ( Open tracheal suction
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systems, OTSS ) -

AR EEUEFRERES AR RERERZEE
NHRAFARANNMELRAENERERENER
BERWREERE AL AT REAEMm K EEE Y

XEAEE

(—) - WIRz3ERAM R ERRZET A

I IR =3 /46 28 i <& 7 78 SRk = B = o = 1l B /RK S B R
%4 ( National Nosocomial Infection Surveillance,
NNIS ) FTRI2R] - BIFEFRANR1I8EEREFRE
A/NEF LA ~ M ERXSE B R ARARE - B HAI31E
mARREZDERTEMERG : 1. BRESR38°CEE
5R36°C ~ 2. BIMIKEE S i 12000/cm3 5§ & 18
4000/cm3 - 3. MAEERIGHZEDAR/TE 2@ R
(1) MEEWRIENVUENE - FSENTEME -
(2) B N2 RSN N R, 3R =R 2 i B M IR R 4B N ~ (3)
anETE  ERamREE LA - 4) BRFLHIR
[#= ( Klompas, 2007 ; Tejerina et al., 2010 ; Nair
& Niederman, 2015 ; & - £ -7 & - 2014 ; &F -
P& - 2017) -

IR 2 AR B D K M2 ER R UG R EEMR I B 25
RE . REE—THWARSER ; BHZEBEEES
RIE - fEASNARIESE  2E AT REAETE
M RBE—RARKRBEEMERZINE ; MIXRsE
AR BAEBSEM  TRERE MR
EEAMIBEM XA EEARY - AR SHRARER
ERENEREMZEN RIS BT E T IR AEE
sk -

i R Bb & B 2 f5 81 ( Clinical pulmonary
infection score, CPIS ) &FMR1991FPuginE AR
Ebacterial index (Bl ) REEZRE - BREERR
BIMIXETE - |REDWPELEE - MEAMER - XHRHE
B RMEDRER/NIEEE - U RREEARLL T
0208 - #BoE&e12%9 ; Pugin (1991 ) #3RER
PREDSKRCRIEERR6 DR A - 2B KSR
[ ( sensitivity ) M4 E % ( specificity ) 2 5l %
93% M100% - ERERER I C D R E ( Zhi,
Feng, & Guo, 2017 ; Zilberberg & Shorr, 2010 ;

2 H PERE 109 F 12 B



=-8,;2008) ; EAEMEANRKEEREE -
EEMMERERE2~3X - BRARMEERIEHE<6
7 BUISEREMKXEDR mAHRERBEREA
0 AR RIEEBDZAER > 6 0BREE
(Wk-~E£ - -5R-~2- PR 2008 ; #% - % 2005) -
LunaZ A (2003 ) FEEERPRAHSE BURIS L - BRZEW
TmERES - ETLEBR - BIIXETE - KRED2W
PMBIRE - MERRE - XOERBEBEHEAERERS (X
—)  KEEEERN0~29  BH&E107 - ¥R
BESHMBREBEMXNBARSIRAD - SRR
RIG - BATESHES ; WD HAESHIER
HAEEEMNGER  2ESEEABRREREER
Fmk8THE (Luna et al, 2003 ; Baughman, 2003 ;

Pugin et al, 1991 ; # - Z - 2005 ; #k<5 - 2008 ) -

ﬁ_
S Al R FTE SR (ERPRAm S B8 8L ; CPIS)
JEH AR RE (E¥2)
2R (°C) 36.5<#2R<384 0
385< B8R <£38.9 1
>395f <36 2
BIMIKETE 4000 < WBC <11000 0
(cm3) < 4000s% > 11000 1
KRED DY) i 0
hE 1
E2=] 2
ERRAY 1
m&EsE > 24084 ARDS 0
PaO2 /&R = <2405 1ARDS 1
EFiO2,
mmHg
CXR R (diffuse)
Bt ( patchy ) i@ 2142 H
[BEh=HE

(Z) - WIR=RABEAAG 3 2 B E 7

IR, =5 16 B8 A S AR B RV B fR Al F B HE S A0 KR 60
% BRERIE - MIERFNE  SMFREEBER
B BUMRIE - BXRA ENEEE - A

REIREREMT 5
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El (H2-blockers) ~ ¥4 - EARERERE QFERESRE
TRENEERESE (Timsit, Esaied, Neuville,
Bouadma, & Mourvillier, 2017 ; Charles et al,
2013) - WAMNFERERBEM LN B ERZRREES
BEE MPERRELREE R MERRNHA
EBEERARE (BR-& 0 -F . 2018) ; A
ITREAFRRFERANBAZSHFEEIBTERER -
RN EHNERTFRERERE - HEAESSEE
Az N ERERIANAEAMRKERABRIEAZSER
SNRMERCE (B~ -8~ 3 - 5% - 2005) ; &G -
MEAIBNERER - BRRATREBEBEMERER
s AE AR 2 E B AR RERRE -
(=) - BEATNHE LA RFERN R R FEBRES:
BRARNTRENEHEERSNEmE - B
HERA R EFARHERAZ S -
1.ZBRARN LR - 1980F K BHAZE R L& AU BE
24 FREFEEEMEEEA TWTIRERWRE
BHERTERERAZS ;, HERA EFHRBRASR
ERNENRYE LA N IR EEE o EITHE
(Aryani & Tanner, 2018 ) - AItofxZBEZRE
BRI - AS5EKMERERERPENT RAREHE
[B . O] 4 45 Ao £ A8 o0 38 N A o (R 190K 25 28 2Rk 2
eIk 2848 B8 A 3% ( Hamishekar et al., 2014; David et
al, 2011) - 34 - AFRIBELIHEF R AZBRK
S AREERRE (R~ %R~ ZF - 2018) - SEEHH
KEBL3XEBR—RMERZRGF - B 7 BMER
SlEZERMENMAERMEEMRAREEAS - B
MEIENM S H287=tH A AKX ( David et al,
2011) ; REAAE - RREBTREMBER 28
BENEMNEXRHDZ  AEEARARXBRERE
(% - 2018) -
2HEMAMBEZRS . IWERMEAS N ERRITHER2
niE ETHFHEREREERFER  HRIER
EAFR::Z  MUD—RUEEEETHRER
( Hamishekar et al.,, 2014 ) ; RinEFEEZR IR
RREE  SZERANSRERE  OEARZKE
IRENEBRSBHEE (Hamishekar et al., 2014;
Pagotto, Oliveira, Araujo, Carvalho, Chiavone,
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%
ShZS i
RPE

2008) - HRFBEHFATFRRASENERR
B B5EMRARRE - RRRESHARER
BABKZRE (David et al, 2011 ; Elmansoury &
Said, 2017 ; &= - £ - & - 2010 ) ; BRFHHE  TE&

A

EREESTN - BRIERITAATRIMNMAEMRIE -

HERARRBREBRIE -
(M) ARAHELRFEZRARAELRARERR
SETER IR

Elmansoury K Said i 2017 £ LUw Bl #4 88 75 =%
Rz A A D R ERZRA R R A RFERT
M RFMA - MEERMATRIAAREME (25
R RA - ANUHEZRAL ) PAMEEERS21.3% -
13.6% ; EPERE459.3 : 10.3 ; HIREZFIIERKRE
7385:104 ; BT E%30.5%:37.9% -

Hamishekarss A 7£ 2014 5 H9 AT BE M BB 1 29 R o
% SHE1002 R ERBAETHR  BEIK
BN HEAREARN A HEZRSL - RARKSEW
RIFRIT FIRIBIRARRENENERLE - RS
KRR - BEAXNHMRRFRER NEREAAREMSEE
RKR12% - AR HERFED20% ; ZEANMEZRA
15 P P& {EC 0 O 28 A0 B8 i 3K 38 - RIB AR BRI VI BE 2 47
(OR=1.92; CI=0.45-8.30 ; p=0.38) -

David$ ATE201 15 DA FE# 4 B3 9 A A 14 sl B op
EEERMNERE P 2R R R B AN R R RS
RNER - LB S KRRTSERIERZENTIREE
XN TH  MRERSNEMNERPHE23.5%H
IR E A E g AT IREEREME - FEAZF M
R R AR R IR 2R AERA M K 3 35 23% ~ Rzl
RAF/A3% ; TEXHEEBRANMEZRAH42%
FRIHE R R B47% ; BRANMRRRERRXEF
HBLLSK - ARAEELRAFI9R108K ; EER
R EARE BRI MERAFIOERSK - AR
MEZRAFII6K ; SIMERA LBEAXMELRAS
HIEER5.81%7T - N HERH42.94%ETT -

LorenteZ A 20064 &1 ¥4 1F IR 251 A > 24/ NS
BALBEH D EN A R E D B R AR
MAHEZRFE A - ABRESEAMREER FRE
ZEEiGES IR - T EMRER ST R EREAMK S

REIREREMT 5

HPHZU IR S 4TI R 60

E . ERERTE YRR AR MK LR B ME R4
KRB R A A 3R H20.47%F118.02% ;
KRR ERARE 1245 (R ) 1272 (X)) ; LT
ER247% M21.76% ; EERARASE - ZEAHM
R2#MAHLL11ETT/H - AR RAS2.50%7T
/B -

RENREH - EFEREAEREME - BTE - &
Pre K &K TR 2515 K 20 _EMAE R 75 =0 B I 45
REAR—H  MEMRERLAZIZAEEE - B
=0 HH B £ 4 BE B AU TR By B 85 BU 09 K 23 A6 A Al 3K
( late ventilator- associated pneumonia ) - FX
NHRAFEMERREZRRTREER - B5E%
AMERERE - ODEARKRRRIENEBREH
%24 BRFERIRBZNSENEBERFNERE -
BEEMRBARS ; RARENFEEABRKXBRK
REREILA0 -

BRERINE  HEETERERRNLEERD - 5
SNRERZRE M M RGN ~ REB/NSRENE
SIMENEE MERE  WEREREREER
(Hickey, Gauvreau, Curley, & Connor, 2013 ; R%5 -
2017) - AN EHERBREAEEER HIRRE
XU~ ASFEREE - IbSETol - oEERESEE
HEY - flNBECEEAREIRER KM - DUSINZES
B EMRERERESAEE (RS - 2017 ; 3 -
2012 ; Duetal, 2017) -

WMRAE

EREFREEE (Evidence Base Nursing
Practice) 977 TUARARABRRAVEIRE - WL PICO 8%
RIBAIRA BB RENNEE - RABIES : REARE
B R IR 251 FRRY R AR E R Z ATV R 4 K F
TUTUHRBE 2047 - o] & 58 BE A U AR 0T IR 23 AR B Al K Y
BER?

(—) - PICOBIAT

1. 7B AELERE ( Patient/Problem ) : NERENE
REAERFERATRZENEA (Intensive care unit,
ICU); (Ventilator); (Endotracheal tube) -

2. WA ( Intervention ) : BEARXMEZRA
( close tracheal suction systems, CTSS ) -
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3. EE# ( Comparison ) : BRI MEE 24 ( open
tracheal suction systems, OTSS ) -
4. %R (Outcome ) : PRAKNEIR 23168 A < 38 5/
B # = ( Ventilator- associated pneumonia,
VAP) -
(Z) - ERESHYRES

BESEHREERE (PubMed, Medline, CINAHL,
SCOPUS ) - FE#= : MNERE ( Intensive care
unit, ICU ) ~ IR 28 ( Ventilator ) - |KEARE
( Endotracheal tube ) - ZBEALMEZ ( Close
tracheal suctioning systems, CTSS ) - BREUIRER

%4t ( Open tracheal suctioning systems, OTSS ) -

O 22 48 B8 B 32 ( Ventilator- associated
pneumonia, VAP ) - MAmW#EsEKEAH MeSH
term RHEEEF - BRE 2014-2019 F & #tEREIEE
( Systematic review, SR)  MABRBMAKEX
£
(=) - FAfEAMNERNEEMEHSIRE

EflE PubMed B3 B -CINAHL B 1 &~
SCOPUSE9IE MedlineE 1% HE=Z 148X
RETHE  ARERE  BE EXANXEERE
PRIFEENXE 1R - A5 PICO X8 &~ E 3

B FRAEMEENE 1 E  BEMALE (B—) -

0 G G

1 I |

R-xphnadnum

HEPA IR S TP SR 61

HR

(—) ~ FBEHUXRASEN

Kuriyama % A (2015) R RS DT
(Meta-analysis) 77 ZUREEERZ BN A AR LR
FRIHE R A EAEOERAUR - TEHRSINE
mEERAFRREZHRA - (FEUBARFESERET
RMUBERBASHEILENRUETIE  HEMA
16 BXREL - IR AU EAS DA 16 (EFEH
HREBRNME - DUFRFEEMRSHS  S8E
#1929 &= ; DIR#=# = PubMed, Cochrane,
Web of Science, clinicaltrial.gov, X & google
scholar ERE ; A DMERSE LEBER | BEF
R R A A PR R IT RS AHRE M S B ERBRE ; 2.
ZER  BRANHERFEREILTE - Wk EH
REER ; SERANMRARBRISE AFEET
K OFR 2515 RIS B R AT R ; 4. R MUK 241
EE - {52 PR B = FH 38 2o 470 o f5B P 0K =3 A 8 i S /R e
PRI 30% -
(Z) ~ XRkFHE

MR ARBEFRBEDN 2011 FEZERBESR
AEMSTE A Level I - W LI E Better Value
Heaithcare #% 4% Ffr #ff 88 A9 2013 £ AR Critical
Appraisal Skills Programme (CASP) % #14 Bk
BRZRETAENYE  BEZ2W/EEN - RKRJER
S-S EEE (R2) -

HEEE

AR EA AFREAR

T—{EE% - BREAREIREERE
RAXE -

LERAFAUXRMEBERER |- WRAERRPEERFRSZERE  TAL Yes
ARBEAARFRAHMRZLS - HRERS

IFIR=stEREAG S B AR  FET R - W IR=R{E

REIREREMT 5
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REIRE? oCan’ ttell
BR —ERENEEERE T o No
SIIEHE :
T
BT HEN
E8NHER
QEERESHKEEMR - ARRZFEXHEIRENRRE - Yes
«  WATH 16 REREERHBITANE - I
RIEREFNIFRER" O STEIPTRE 2 RIS RS - oCan’ ttell
o REZRGMECIENRE o No
el
- BREENMRRECER
PABEH s BR e BR AV BT 35 XX
LIS EVIWN =il e
BURRRISTRA?
.URRBMPTAEEHMEMIF |- 2= PubMed - Cochrane Central - Yes
Register of Controlled Trials - the Web of
REWAAN? Science * Google Scholar - ERl[EE S5
o oCan’ ttell
= . m T . f?ﬁﬂ?@%i?)‘%ﬂ]%%ﬁﬁﬁﬁﬁ?ﬂﬁ% °
. BERABLIRZERL Mail B4 | o No
1E& -
ERTALEERE « BREUSEREINMIE TETPNEARERM
WEEERBEDPHE 17 Pgs -
8E - - KRREESZES -
BEZETE RIS -
PR7 BRERMIR
TIREREERMNTRX
B -
BEIFE W FRL -
AREMNEOIBENEERS |- HBEWMAETEBARW® - U Cochrane Bk Yes
REBZRNEZREE  BERRHEPE
LAY AR SCRRRY mE ? iR -
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BN XBEBIEE WEE oCan’ ttell
fg' o
o No
FRM AT R ERREE - TR
Z ERREE RIS BTl BE
FEMREER -
S.MRIEEBRARGRETS B MAXNEEABEEBRARTET B Yes
BRAD R BN 25 K FEN U 24
- EENEHEESE? A - ,
oCan' ttell
2 EXPARIMUBRHEN S 2RLH 5
O REIBER (WWIRRAREMAEER
F38.6% - p=0.03) RRELR (FREME | oNo
FAX g F38.6% - p=0.06 RIET X
SBR[ B A 45 SR A S S F0.0% - p=0.89) ; L F- p BEAWXER
BRI - B
. FTEMANTIRNERE 2 HAXEHEMESH - BERRRHmER
BREER - AL - BEATC I 2 4 O U R (S 1T IR 2848
- FEMEHLEREL BRSSO -
- BRAEEENREBHE B - EMEEREHNMERAYR
il BENME (BROER ) BT -
6.5 2 MM TR B RERYRL RS 2 BHRMEZAEBRRERAMELRA | @ Yes
PRAEIT IR 23 AERE DR B AR ~ MBITIRZRE
BERAM? AXRYRETRER -
oCan’ ttell
2 BERMERRERRERHE RS
e T BUBEAE 30% IFIR2ABRIM R BER - BE
B~ EBE .
TR AR BRI T REPREER - o No
ERMERAXPENBERER (RR) &R
REEEREEERE B2RER -
BER?
BELEREENGEREME
(IRBES - UBFER)?
EREMBIREIR (0
NNT - OR * RR %)
7RIS ? B4R PEXMERRERNAMESR | @ VYes
45 BRAEIT OB 23 4B BAMD 3 88 £ R ( RR:0.60;
BT MBARM . BERE 95%CL0.54-087; p=003) - o Can' ttell

RERENSMT F 2 PERH109F 12 H
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HEIEE ] " i o No
- : E
REFR . ZPHANMELRRBERNEHER
#HIET"ZX (RR0.96;95% CI: 0.83—1.12 )
.
REFR . TN ME AR ERMEHE R
ST IResfEEAFE ( RR0.96;95% CI: -1.25-
0.36; WMD-045) -
.:.
EREBHERDPTAAIT BT E - FERA
N EHE BN D #EFTRR AR -
SUMREREEUERIE 2 HRHzEERPEL I XER G Yes
HEEANINMINERERZZ - MAEERK
A% ES ? RI8SHEMEA (F19483 %) ~ MAEHE S Can' ttell
EURER  MREEEXETFEMN - B
W ERERZARE =08 -
o= . =ETEES M WAREBEZR AR mMEF{EE
o No
2 241 SBR[ BRI 2
FOPEPANER Ny = = ]
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AREITmESIEREE?
THIRIZE REAZ R
M EEBRIRIEE R
FrARE]?

O.SEMMAEEMERKRGERE | -

AREER?

R’ ERES
Bk -

T - BETIREEEREMREER
RREURIET R MR
IR S R E MBS -
- BERUMATTERAREZEE
BHESAHREESY - SIEEBEZBN

N R, 28 {0 Yes
; BINEETEIRER
a oCan’ ttell
THHT - bR
o No

(=) ~ BRRRBELER

1. REEE . KEXRARASXENHRNEEE - I
MAEFANMEAREHTEE - 8 72 /M (I:E
REER) FER—REBHANME RS  EXBIR
ABEREEHEREE  BEPUEHMBELEE
SEREMER - BRSO ERBER -

2. WIS - #h35 : 2019 £ 10-12 B
BrARIINERE -

3. lERYHZ . ARINEREAEATRFAEA -

e E

4. ERWE - WERAELXER - ERZEH -
APACHN -
5. TR : LIS MR ERM BT IRZEEE

FhskpITH -

6. AR HERR IR G -

1) WA - AMENNEREFE AR 18 I EREA -
MERE RNERERFRSZBEA - FABERR -
HREHERA - KRENE B ERIIKIERG SRR
AFERMARDIRERNR - KEERELRNES
EZ AT 24T -

()8 : MEREBBERAENREA

2 EREIRE

ERIBR 5

7.5  BEATVE 24 M AN TUHBE R4 -

8.734 :

(DEANHMERMAA  KAZAXREHRAFN
IFIRESEAREA -

QFAMAMEZRAA  KARANAREHERRAEN
IFIRESEAREA -

9. EIESFIR : BHMRISERE 8B 10 7 -
A 5t A% 22 & 0 55 48 32 (Day, Farnell,
Wainwright, & Wilson-Barnett, 2002) -
10.M0%5%%E - E_ -

15 #
Haynes,

WIPEI08-2019% 121
LR RS XXNTABAGA
FORLT
L= 5} Nr:
SR NPRENCPISR R
"8 |—‘ i (= 1)
¥ (2 8 108
n
2WHE
L PACH N ®
X oA S A
.' trochesl suction upen i el sctic
N ferps, CTSS) e "'I\h
o u~1) u~1)
1 l
ENMANARS " 7
Jose tracheal wocti | ) rche |
steus, CTSS) aetis, .llk\
» u=1j
R-—uRAans
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11. pEEHE : BERRERARVE 2 R A - 2 BIER
BREANKRFAMIVHE R4 - UGS KR ERMY
HAETE  WAEAEMEETRIHEREMHK 2K
MW (R=)

w=  FIRIAEE NS 2 AR

B MR BRI ESR (CPIS) ¥ DIRE BRI R R PRIV RE 22 4
BEXRER Fife 42 50
el 5 5
i Stroke AMI
Apachen 12 15
AIREBEWER 48 BR(O 1 0
/N CPIS 5% BIMEKET & (cubic mm) 1 1
RED WY 1 2
M%7 B PaO2/ 0 0
asmeE Fio2 (mmHg)
CXR 1 1
@43 4 4
AIREWE 48 /) BR(O 1 1
1€ CPIS 319 BIMEKET & (cubic mm) 1 1
RED WY 1 0
m& 7B PaO2/ 0 1
fax=E FiO2 (mmHg)
CXR 1
V) 4 4
==
iR WBZ (WHKE ) SBEESEZEER - AlERE
GBS E RSN BT EE  SEBERE EATERRZNBEARD - BERAMRAREFEE -
L}Eﬁ)j’\ﬁuu}“‘ 2019 £ 10-12 BEREIKZ2 A - FEERAKLEUERE  WEWRBEERE KR
AR R R A4 - BB S S RS fill - REELIARWERETEREIENERE ; 5 B
%ﬂﬁ@a%gi@%ﬁﬁ%%x'ﬂﬁAﬁﬁﬁE ARBREBREEAERATRSE ZER - BRES
HENABERBRE - BE2A-

AT PICO ASRIEBITTREN - I8 K AT He PR L e AmAEH R LS BRERY | BT
HECEEVERERISDS  BEEERARS HIBE A 4 RO 18 B 2 0l 0 B R B RO, /) 55 Mg it N IR
REFRERES WBUESHEASZBRELEFE RETHRARREAABIR ; HRME | AHEBA
MESEn TEEERBHMERS | EHKR LR BTREBARRATZERER | B KHEE
ANEBLRZGEEER R (OREZ) - 59 ERESERBNEAERAMERARARRENE
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100 mmHg EERAVBERINA 34% - HIBINBRRIN

MEATIR)E 200 mmHg - ERERINES 96% -

B 288
']_"/E

B ¥ 5% /0 Bl TH BE 8 A A DB ZEEE
(Yazdannik, Haghighat, Saghaei, & Eghbali, 2019

Yazdannik, Haghighat, Saghaei., & Eghbali, 2013) -
Faﬁﬁﬁlﬁi‘ﬁﬂﬁ%%%ﬁﬁ@@%ﬁﬂﬂﬁ&i?5%%9‘?)\33&9}% '

BHRBARERIREAREAEREZZRE
BB A iR R A %@%mE%F%%ﬁWWW%W
BN SRRV SR E R AR - AMERAKREMERBRE
R IF IR PSR MM E R/ ORI E - HRBREMN
MRCRERRINOBEERmABAZESSE - BRRRE
OIEEEMIRIE K BEBEAEBERE - FMEUHE
AR ERZRANMR ARSI IMmEN - FAIEE
IR E Mg RS A RS I IR 23 A BA F SR R4S SR
BER  #HNBHMRRAATRTREMHNER -
BRBX KRR ERNVHREER - IEEERZH
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Abstract:

Background: Among cases of healthcare-associated infection in the intensive care unit, ventilator-associated
pneumonia (VAP) accounts for 8%—15%. If the ventilator is used for more than 8-10 days, the occurrence of VAP
increases up to 90%. The endotracheal tube and ventilator should be kept in a closed system to prevent infection, their
suction process should follow an aseptic technique, and mechanical damage should be avoided. Due to considerations
in clinical cost, the open tracheal suctioning systems (OTSS) are often used for suction. However, closed tracheal
suctioning systems (CTSS) are also required although they are associated with the risk of droplet infection; CTSS can
reduce the disconnection of the ventilator and the endotracheal tube due to suction. Moreover, it maintains a
completely closed sterile system as well as heart rhythm and blood oxygen.

Methods: A search was conducted on databases from 2014 to 2019, including PubMed, Medline, CINAHL, and

SCOPUS. The search was limited to systematic reviews and full texts in English. Keywords used were “intensive care

29 ¢ 29 ¢ 29 ¢

unit (ICU),” “ventilator or ventilation,” “endotracheal intubation,” “close tracheal suctioning systems (CTSS),” “open
tracheal suctioning systems (OTSS),” and “ventilator-associated pneumonia (VAP).”

Results: A review and appraisal of the literature on the reduction of VAP infection rate showed that the effect of
CTSS can reduce VAP incidence by 30% compared with OTSS. Furthermore, no differences in mortality and
hospitalization duration among the patients using CTSS or OTSS were observed. From October 2019 to December
2019, two patients were assessed in the ICU to compare CTSS and OTSS in VAP, and no difference in VAP incidence
was observed.

Discussion and conclusion: The literature indicates that CTSS has a better effect on reducing VAP incidence.
Conversely, other literature has indicated that there is no difference between OTSS and CTSS in reducing VAP
incidence. We found that neither of them induces VAP in the practical setting. Therefore, our study is consistent with
the literature. Both OTSS and CTSS have their own advantages and disadvantages. OTSS reduces financial burden,
without incurring additional costs. However, CTSS is recommended because the suction process can reduce the risk of
sputum splashing and infection and can avoid changes in the blood oxygen and heart rhythm. This evidence-based
study supports the clinical application of the two suctioning systems.

Keyword: closed tracheal suctioning system, open tracheal suctioning system, ventilator-associated pneumonia,

endotracheal intubation, intensive care unit
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