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s — BRMFEM = FEERMFEM
FH/AAR1TI | HIEEREE MFILT02 "Z%E87K MDIiSTO1 500 cc/R
BB 0.5/K(MX—{B ' BEXERM 1 58) "ATE£ MFILT13  0.14/K(BE—1{@)
(FEfaIRRRR) | HRR232 NENE MPAPE09 T2

0.14/R(EBE—F ' BEXERAM 1518) —RFER2

‘Dead space 0.0068 {@&/X S 30 em

(BRH 1018 » & 147 ZXA—1{@) JERE 10 cc

EIKAR 0.0027 (1 {B/FEF)

ERAR 0.0023 (1182 £F)

ITIREES Z2HEE 45 cm — 0.002 /K
60 cm — 0.005 f&&/R
90 cm — 0.0046 {&/R
130 cm — 0.0058 f5/X

Ventilator IRRIEZAAGEERIBESE 0.0056/%
7200 (BHEFE 118

‘FBKHRL 0.0027 (1 {@/85F)
Gelileo “flow senseor 0.008/K (&8 0.025 @)

WpSEES IEE © 45cm —0.002 {&/K
(Gelileo ERELR) 60 cm — 0.005 {&&/%
90 cm — 0.0046 {5/%
130 cm — 0.0058 {&&/7%

Evita “flow senseor 0.0075/K(&H 0.3 {@&)
"02 cell 0.003/X(& 10 @4 1 18)
‘Evita Bi&8R 0.0023 (1 {@/2 &)

Babylog “flow senseor 0.0056/K (&3 0.167 {@) KADATLS
8000 "02 cell 0.003/K (& 10 B2 1 {8)

IFIRSEEIS(1 E) 0.01 /K (GHAE 0.166 E)
ERMDEBIESE

BiPAP “face mask &K 0.189 {& "2%B87K MDist01 500 cc/=k

(A 3.6 {8/190 AX)

‘nasal mask M ~ L0.0054 {&/&(1 {@/35F)

HHEEEEE MFILT02

0.5/R(FaR/E)

‘TRETX 0.189 1@

(A 3.6 {8/190 AX)

“E38E5 0.0027/% (1 {B/F)

‘BiPAP S8 2EE : 60cm — 0.0394 {§&/K
180 cm — 0.0136 f5&/K

/\G2 Nasal “flow senseor 0.0056/ K (&2 0.167 &)

CPAP *02 cell 0.003/&(E 10 @S 1 {8)
IFIRSSEIE(1 E) 0.011/R(EHEF 0.166 B)
“Nasal prolon 0.0027 {&/X (1 {&/4F)

ENS HESDEN =

Dura LIRSS S 7 EE : 450m — 0.002 {&/%
(BHE) 60 cm — 0.005 {&&/%

90 cm — 0.0046 f&&/X
130 cm — 0.0058 {§&/K

Vela "Flow senser 0.008/8X (0.025{@/8)
840 TTRIRE KR 0.0027 @/ (1 {8/4F)
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02 therapy : O2 cannula / O2 connector/

* 02 mask : PT tube/ mutil flow/mask/

e O2 T-Piece : PT tube/mutil flow/”Tadapter/

* Steam inhalation (include drug) : hand nebulizer (suit) (include mouth piece O2 connection

tube)
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R fugeﬁ REX

1=
2
3¢ Fisg
4 4%
5+ i
PR -
(1) Respiratory therapist gave me information about respiratory therapy
equipment.
1o 20 3o 40 5o

(2) Respiratory therapist informed about the outcomes of procedures in
equipment.
1o 20 3o 40 5o

(3) I was given information quickly by respiratory therapist.
1o 20O 3o 40 5o

(4) The respiratory therapist provided for my need before I asked.
1o 20O 30 40 5o

(5) When I had a complaint about equipment, it was handled quickly
1o 20O 3o 4o 5o

(6) The equipment were clean.
1o 20 3o 40 5o

(7) The equipment were comfortable.
1o 20 3o 40 5o

(8) The equipment were attractive.
1o 20 30 40 5o

(9) The equipment were quiet enough.

1o 20 3o 40 5 o
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(10) Overall, the equipment were good.
1o 20 3o 4o 5o

total score:

AR T

P‘—‘Pgifiﬂi‘:?ffﬁﬁf@ FIRHETEE! 375* R Eﬁli*ﬂ i fli BLEREN B2 ) 1S
%ﬁﬁfjgwtﬁﬂﬁf&%v[lﬁ? ] B TN F%’“j v[uFﬁq‘ g@;@l—f—fgu EE I&EJF
U Q.EJ:’T%’%Wﬁﬁéﬁ"fi% : OULF%ﬁifﬁl;ﬂﬂﬁ'?ﬁﬁﬂffﬁ'ﬁl7“L%‘-. * TP FWF‘[%\E‘&%W T b URLFE
PO

Ju- 25858

1. April Chi .Total Quality management Integrated Framework.2002.9.Dominican University

2. W.Edwards Deming “Foundation for managemant of Quality in the western world”.October1989

3. Koehler J.W.and Pankski.J.M.(1996).Quality = Government-Designing Developing.and
Implementing TQM.PP.15.Delray Beach.Florida : st.Lucie Press

4. Evans.J.R.and Lindsay.W.M.(1999).The managemant and Control of Quality.(4th Ed).
Circinati.Ohio : South-Westem College publishing
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R AL (Metered dose inhaler; MDI)

— Anticholinergic/ -

Anticholinergics B2-Agonist Combination
Spiriva® HandiHaler® Atrovent® HFA Combivent® ‘1
(tiotropium bromide (ipratropium bromide HFA| {ipratropium bromide and albuterol
inialabion powder) ey Inhaiation Aerosol sulfale) Inhalation Aerosol E
Burtwengr geibe Pranacbo e Toetmgue ingefwn PrrmaCmAG ._ Bontinnges e Pharmacnutcnn. i
Bz-Agonists
Albuterol, USP & Foradil*® Aerolizer* Maxair~ Autohaler™
Inhalation Aernsol {tormoterol lumarate {pirbulerol acetate A
WAITICR PRATTSCRCAS f ion powdar] P inhalation serosel)
Schenny Corporaton M Phampcesicals
Proventit® HFA Xopenex® HFA ' Ventolin® HFA 2>
(albuterol sufate) (levalbuterol tartrate (albuterol sulfate HFA
\nhslation Asrosol inhalation aerosol) inhalation aerosol)
Schernig Cosposan Sepracar Ing. ' S——
Corticosteroids
Acrobid® ﬁa Azmacort® h Flovent® HFA
(Munisohde) Inhaler System = (Inamcinolone acetonide) " [Muticasone propionate, 43
A N Inhalation Aerosol inhalation Aerosol, Also availaie
SRR \ | in 110 mogand 220 mog.
h | —
Asmanex Twisthaler®
e &
Sereny Cramatar ¥

L2

Other
Intal® Inhaler ‘-3 Tilade® Inhaler
[cromaiyn sodium (nedocromil sodium
inhalation aemsol) inalation aerosol) h
g Phanmacaucals. i King Pharmaceuteah. e

» \

1. E@MB LB RZEEEZESELINETZESE

MDI RL2 [ BfZE 15 COPD frosfy - i a:pm P S o R o %fr%
St o fIFY MDIAES AL 1955 & fli Ricker #iRZ (GHEL 3M 386 f' |, St. Paul, Minnesota) [y
AR George Maison ﬁ4 F’ﬁ“ﬁ,l BRI Pk P R JH/\EFJ pE AR fad Vg: D RHR I E -
FER I BBy LS AR o ¥ %> Medihaler-Iso (isoproterenol) I} Medlkaler-Epi (epinephrine)
(F (IR € 1 Ep) RESCBURA AL fHBEPI IR (FDA) K oy SRPTIuRt 867 - 4p 4 =1 5
FESGEEEPI | MDI 9720 L (L) > [0 fjln ™ | MDI [ RS 9 -

21 o




£ 8 1 0, 34 08 ] 9 o)
0 1 8 S SRR BT (2 ) ,'y

# 9. iR g (MDI) FYigE [;?%g{g“ﬁ

2R
® SEEFRIEE
® SLEISERE o
® ZRELMNEE -

TRRS
® T2 AMS TLAITIRENRREEmE
& TUFHEEMNITFIRFN (IBIZIRREMIRE total lung capacity) DR BEFFRR 2 BEE
o MDA EESREE EESTEHEISE) o
® [FIE{EFA holding chamber 5§ spacer @ BRIKEFT BN EIEROIRSP ©
® [FARIBERERAICIRERFEEYEISE o
® LSRRG o
® UL A\ QJREIHEER (propellant) SURNEER (excipient)iB&Y o
® RIEDPHIIEAFZE I ESSME MR ©
® EMEREAIR o

E‘Hfjif,’%“ry(npﬁjb COPDﬁﬁﬁ Blp EEEIA] [ELT | HE SR ERERS MDI > £ FL‘T"JFI I BaREr
TR ER ST o S B PR AP S E 5 5 WRRT Y H ) MDI > & 7R 3
ﬂf“JFI SR EEPIARE FURS 10-20% o F TR ] I Rk E*]E‘ T e PP B s B (R %
,Jg’rij }’li“elﬁ' [Ej p%g?l;pj FR1p - j TU@@M [?%?JEJMDI ) JE[§L¢ 3:j\f\- %{F[ i) M=
= SV PR LS AR GRRRIEY ISR <Spm) AEREAURH - WJEIEVF%’ ==
jWMMEﬂﬁf*ﬁ@*ﬁﬂﬁﬂﬂﬂ@%ﬁm%“%fiﬂﬁﬁﬁﬁﬁIWHMWgW%ﬁ@EM

HrE iU MDI > ik SRR PR IETET G LD ’ﬁﬁfjﬂ‘?ﬁ:"ﬁ'@m?ﬁ”l (3
10 12) [psgle Ty fy 1 BEP S s Ve Ry ombn | - MDIIOSRAE fF 8047 2 B G
HiFLEET) ~ HESH] (CFC 55 HEA) ~ e (RNFIREHTR) ~ LRI (metering valve) I') 2[5
@ (actuator) (FE [R5 =3[ 5E) o F 3R ASFYMENF] (actuator nozzle) & MDI /N e T [fil »
= ﬁ?%%iﬂ%%@?ﬁg*'J‘Elfi%%%ﬁﬂ Ly - BEPIpuiac BRI ) - R M RLA R

S 1 -

% 10.CRIFASE (MDI) [+ F5 f

B4 HRA

i REEEN - JRZREEET B IFBREER B LEEEREHT

HEER YOS RHE PRI RE PERERIBREE

oY) BRIV RBER - BN EEMEISBEE Ui EY D Mz A 0E 8 RAF EIRI5 A
I\ o

STER REIROSH - BERETER L - (FRRMEEREZNE SNBESTHET B B

(metering valve)  5HER (elastomeric valve) {FRRIFLLERENMELIRL

5I5528 BEXBRHS GEL  IRIBEEAREH 85 - th®) @ KIBAER=EREE MDI HIE

(actuator) BV RERBIEEMABEMA SRR E BRI IR

EEAES ERAT6Y MDLEX R L BILER - BN BTRRISJ1S40 MDI chaIFIERES -

(dose counter)
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12. EENTESRASRELRHE (Modified, with permission, from Newman SP. Principles of
metered-dose inhaler design. Respir Care 2005;50(9):1177-1188).

MDI [y & FjiRef| 1€ EIJ EFEEEN E#]Tlfflli’?“fgi%?i © MDI B&P5° ') 1?‘ SR (Y
i{iﬁ‘ﬂﬂ [ 3FL)?P”JH' g D(W‘ ) FORLI TR IR PUIRE i HEER T © Efﬁji%[#”ﬁl' EI?HIWJ
(surface active agent) FElﬁ\?Fl[f&ﬁ%%ﬁﬂJ‘%ﬂﬁ*j =y F{]hﬁ’ [l (metering valve) [IUiE}
Rl e F I TERIFE > SEEHEY T MDIRE 1Y 80% - i I35 i 1% < 7. 25 % MDI -
ffi™] CFC s it LR SR BE PR » SR CFC BT #I5fu L& E*HJFF[ PP 1989 & 5L
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i HH 2 (Summary of Recommendations)

o TSRO O R R AR o R A R 2 P I SRR
’F‘{:_:’—L °
o BB HE ) 6 (VAPYEE R 25 S(vs.) T P8 B8 cirouits) + 2404 [~ i heated
humidifier) %] 354 [~ dRAF A 420~ AP I EEE IS R SR ke R
?%ZE[U °

o HESRILF R BEP] » BE AV (™ (passive humidification) = F =1 [ 34 [~ (active
humidification) [ (% VAP 51 & 5k o {EIRLE=S 084 (=508 - (752 Pofj e | FpoRieg - f1on:
=5k ﬁﬂ%‘?}'?ﬁ(dead space volume) » R IFII S IVE [ > PRIFR g 2 Pffl B T RLgh=4 18
(B -

o BLEME T AR T —*IZFQI ) "“#ﬁﬁ‘ﬂ(infection control)ﬁ‘}ﬁff?}"?ﬁ: fiYy % ZHl (technical
perormancey 5= R D 2 P12 48 SREF e O e
]TFJ:*Q_* ﬁJ. | =

o fHH ﬁﬁf ﬂiﬁl”ﬁ‘éﬁ‘f‘(closed suction catheters)[ER: ¥ i ELF[ VAP TTJH%FI?P ﬁ[ﬁ;’? ) ['ET:F*I,T
Bl ;chﬁf[Jl%«z;etJEl]guﬁ AR TR [ I F A
- R TR RUE o TS EGBE] VAP [l [Nk o B S SRR
(nebulizer therapy) » = %3] 5 (manual Ventﬂatlon)(ﬁzﬁ# NI Ambu RS )ff iS4l

32 (patient transport)= o
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35 = (Introduction)

“’E‘J%ﬁ%ﬁiﬁ%’? PR S VAP RLIFETRIFOED % Sof & ] ik P 3 375 (ventilator
circuit) A NE [~ & (humidifier) F o R ri%%ﬁ%ﬁ[ﬁi (X VAP fU3E 4 ok b > LR s ge F‘"’“
3§fﬂl’“a'93*’5§3’j fAEVETEY o RNy > PP EEEERRY T S e PHEERVE ST - 9 [& VAP puERR
B HeRL e WP IO ij?f’ﬁ‘,(circuits)l’z =S = Ui (prevailing practice) = RS s iy
[ﬂ 5% [T e Fh,,[,(01rcu1ts)ﬂJEI}J;Jf} 3 ij[lfrljﬂ iRl = | Y Ur}{jrﬁgvgh*%'uﬂdﬁ&i
(cost) = pI— [H#I VAP £l Eféﬂ UEE— P s *Frﬁ'g m;“” 57 AR R Jg[%[ 1o BRI

[T i B ET"'”‘,EJ 5[ -%3% (humidification systems) i’ '] f\:ﬂ FORVEY BEEIRY o pIOHE &R %ﬁli[ﬂj
iETEIJH‘{ET (inline suctlon)(éﬁg PRI WE[%**)FI URLEEE | > R T R B F‘ffﬁ(ventllator
circuit)f- Sﬁfﬁ}

o SRR RV > GRS AR R %p S IEFPRE (circuit )FS I (F 0 fieH

SH[EPUEHFR o T E %’T(ertlng Committee) ff iﬁﬂ“"f J o FE B BERY R “%ﬁ
(evidence-based clinical practice guidelines) < # K| ™ i Jﬁkﬂﬁ{

1. popsay Fﬁ'ﬁ(circuits)i_?‘, i[%’Ejl:EﬁF R

a. Ej 1R “}iﬁfuguﬁlﬁupﬁ()
b. £} H]E! Ifk CpAghA. (deterioration in performance) ?
2. PP A EVRIBURER o SRS (T RYE 7
3. MR B8 “FTFE'?,F'J*“ (circuit type) | ﬁf&ﬁjvﬂzg 19
a. d[J#A ' fy(disposable)== i’ E1 [l ™' |4 (reusable).
b. JHEAUE "5(Cleaning techniques).
c. PET IJP‘JE’!‘ » NS i (acute care) ~ < IPI{#(long-term care) ~ ?l%&'ﬁﬁi%?home
care).
4. TEER| T PUERENEE [ o PR AR Eﬁﬁﬁl}g‘ipfﬂfgiﬁiﬁ %AB@%'B ?
5. WEEE (™ U (passive humidifiers) F\[ﬁ’:—Lﬁﬁﬁjﬁ S A
a. B R xfejtgtﬁjuﬂxjglpq?
b. EL RSN ERSAVARSE (deterioration in performance) ?
6. FIHfI=¢4VE Fi(in-line suction catheters) f\_F\[ ﬁ%tﬁf fiY ﬁ Sk A
a. B W%\“ﬂﬁ’HF”E[F“P‘F?
b. By " HEHERCUAREE (deterioration in performance) ?
7. Jﬁﬁf«ﬁ A TR * FE(specific populatlons)f\_F‘[ ﬁ:ﬁlclyﬂ@ ?
a. TIRIY& g@oia (P pd ’J‘Eﬁ ) 57 =)
b, IR FHSRRRE - S
c. T [ﬂ J%’ff FEEH J’F “ﬂi/p. F’)ﬂl@ﬁfﬁ (= (1mmunecompr0mised) ~ %ZHE( burn).

771 (Methods)




2 98 R W 373 90 0 3 \
U5, 25 A0 0 L 5, 5L ¢ 2 15 Ja/

Firsk PubMed (MEDLINEML HPSAIL 53 FrAhirsk ik ) Bl RO =
O™ FIHE R E P ﬁﬁ & HES %R % (pneumonia AND mechanical ventilation) ~ 354 (™8
(humidifier) ~ =k 4§ 7 AT (ventilator circuit) ~ 15 7 #% (heated circuit) ~ fiVk it Ar(suction catheter)
;?VET’ [*]4117% (endotracheal suction) ﬁﬂf Bk [bF T i (closed suction catheter) » [ Pbif[)ﬁ%[fﬁ
(respiratory therapy equipment) ~ %t F7 i % (il #r(endotracheal intubation) ~ 42" % #1345 (heat and
moisture exchanger) *nﬁ 1}:4[ [(tracheostomy) » [ Pbﬁflﬁresplratory care) %p’ﬁ V5% (equipment
contamination) %[fﬁiﬁ ) (quipment disinfection) ~ * 3|5 (artificial ventilation) lﬁﬁf‘fﬁi@
[Se N N ;fgr’FJlZl‘:L(human studies) o = ¥H Y ’”E}‘?(references)ﬂl}ﬁﬁl(abstracts)’ﬁ e
EndNote [v¥ ’%ﬁﬁ,[ gﬁ*ﬁg (reference management software; EndNote, ISI, Berkeley, California)- 3]
ﬁiﬁﬂf@@(titles) » 2 HY Eh(references)[I Ui j"%i’@%é?ﬁﬁmdtfﬁjﬁgﬁflféfdflg o BRI R Héi?{;ﬁ
% R (titles) > lF;F Y gy ﬁ%’]%l(abstracts)ﬁ fé?ﬁ'ﬁ*f%‘[? (relevance) F1[fi] J[1% ¥ =¥ (additional
references) ST ff PR (PLEL Pyl - UP-SEFRRL 2 (6 A B X810 » ki T
BAY g Eff fi [,’rﬁ » I e iE— H5) ?F’?E%’I‘ NG %%ﬁlﬁ:ﬁ(reference base) o T 5% %Liﬁﬁfﬁijiﬂ%
(guidelines) iV B 5 A (1 5 f T Fi PF? (Writing Committee) [ % F;'I €1 S g‘ D ¥ Y| H]
(cross-references) » fitEhs xﬁw E— H5) ﬁﬁfj%jﬁfﬁlfz“(reference base) » FEARL Elﬁﬂ#‘l@ RCERSEI]
Y F(additional references)

ErR| (data)kL{fl = [FRYE [ ]EUF Fuﬁ‘*“ (standardized critique form)§s 3 TV iy o 150 RN
) K E i (review process)fiv i’ [rl =74 (reliability) > F [l 2 H Y %ﬁlfjiﬁ ["Ef[il_ﬁiifﬂ E3-
>1<F %'A 1 [ﬁl}[ﬁplgug—&ﬂh_ﬁgu F;EJEL@«#:@ Jﬂﬁ(references)—ﬁ J,;:Ajjp b 3, (B Ej
i €1 (Writing Committee) Ry B R j }I‘Jlﬁ g g | (crlthues)r? 7 {0 F' r’ﬁ%i]&ll A
(iterative process) ¢ it T=gEAIE H[I™ ™ W Fh o FR T E| it szf—ﬂd/ '%(references)rg ke g E:FJ{_K Sl IVE SR

il

Sy A (Level 1) @ 51 F G A RAHH AUDES R4 (Randomized, controlled trial).

57 B (Level 2) : K@%‘;‘cﬂﬁ%% ZUE R '77&7'%'*[]* F% (threats to validity)iUaHH Y[
THEE: T ‘I‘F] Iy 2] ®r(inappropriate blinding ) - T f’ fﬁgﬁ Y 7H 1 (weak
methodology).

V= 7 (Level 3) : BI[[74(observational study) - T%[ﬁj}?}ﬁjﬂ ’]'4= (concurrent control group).

S5k (Level 4) = BT > I J@alﬂﬁ]ﬂ ’]' %' (historical control group).
5y 7% (Level 5) * Bench study ~ ¥ ¥ & (animal study) ~ Vﬁ {73l (case series).
Fjﬁ?ﬁ‘ = (critique forms)ﬂﬁf’ﬁl%ﬁﬂ |51 (guideline)f V1ol [=# (DRH) » 4 Fﬁ}i‘—’j fua

Y = ?%@Mﬁ(evidence tables)H 11& ﬁ?qﬂh’ﬁ?r JIFT o

HEl 3 Fr(quantitative analysis)fL! (&R T #r(meta-analysis)#{! petograms 7[% FY [N o st o5 i

FLFRH | RevMan ﬁ’?}%(RevMan Analyses, Version 1.0 for Windows, in Review Manager [RevMan]

4.2, Oxford, England: The Cochrane Collaboration, 2003) %2t @ (relative risk)AVFEF R 7 [

B FEaf5 B (random effect model) < P< 0.05 E'[Jr?d EREIERRFH A o T AR R o

\TI:EF
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£

P Fi 7 (Writing Committee) 5 '~ Wp 3> 20w 90 e I ORHERLRE S o 3%
A 5% B[R ERLN S R EE S S (randomized) %ﬁ L+ (well-designed) ET%
f[lill(well—conducted)Elf‘JEﬁﬁ’][J ‘k¢(controlled tr1als)F”T?E4ﬂ v 0| - P ]%I?Zﬁ
J [ B (guideline recommendation); 5" | 1 FY 2 AHAVEBL £
B & 1 R 2 FECE ME B AN Y F%ES{‘ HL§+ (well-designed) ~ ’ET U A ?EU’FI':Z[E
(well-conducted observational studies) Frt{{ fiv » [fl[f — F{Epu L %I;SZ 19 &
(guideline recommendation); =" | 3 Y 4 AHAVEHEEL 4% -
Cak @ E[SFEELAE bench studies ~ f7PfP2E(animal studies) ~ l'[ﬁ'iii’i’ﬁmél‘rj(case studies); =
E |5 gﬁpfjﬁ%’ﬁ%@/jﬁg 0
DR J‘}Eﬁ FHifl(expert opinion)&?,ﬁi%ﬁ"@l@fﬁﬂ [ 3% (guideline recommendation) >[I %[5
BT P SR
B PP A A %%—Ej’i w2 ['%ETF%%{ fy j i(reviewer’s Comments)?'i
PSR I?i'ﬂ‘fﬁzi Iﬁ  EPR[E- WIWF|${F‘JI'§E'¢°

e 5 26 0% s 8 ] S 46 2
(Do Ventilator Circuits Need to Be Changed at Regular Intervals?)

FUBC 1960s ﬁ“éﬁ%ﬁl@ﬁmi %f' » B pEPB%ﬁF AT 15T % (nosocomial pneumonia)EI@FéI%
';f’:"“[FEﬂ PEARIBPT E‘ﬁ'ﬁ‘,(mrcults)oﬁ]ifﬂ B F RS 8 EJTEI& 1% (circuits) »
4}&%‘['1@ P VAP pusE &+ - iF:fE_l fif £ =1 ¥ Craven =~ 71 1982 & Frgi A fiu— F,,ﬁﬂi*'jﬁm % (landmark
study)FTc-o FSVFJI”J“ %95 [[—Uﬁ FIYp: 6 1 %QF}E‘ (inspiratory-phase gas) F[1 > HIVH 240 [[E‘i‘ffﬁ
%ﬁ#[(cultures) o TR 24 7] E?j(30%)ﬁI:~J 48 | Eﬁ(32%)ﬂ VRV > H S L*[Fljiﬂ‘fﬁ%f?’l(positive
cultures)]EI i [ it o B p B % (no significant difference) &' 7 24 JEﬁ F[148 ’J‘E?J: G ’FIT

B AFIRIfF2 2 (circuit colonization)™” 5 BEH AT Y[ ﬁlii"jﬁ, FFaeE1 > s 28 BB TR
e IJ 48 | [ RIRPE AT 2 - Craven 575 35 - 378 [mﬂj'ﬁlﬁl WA of 20 (SR
PHBEATS 30 B () 1982 # AR o [F AL Craven 37~ 12T VAP gL 5 -
o PPV R

RHEPT B RE PO IR ] - S5 VAP 58 % Spufy sl - [l 4 [EEIRERS (prospective
randomized) ~ +‘H‘ﬁ ‘@ (controlled trials)A¥ 4~ 1 "tml? Fl - (%1 ﬂ[ngl 1™,

B — PR (R R T AR BN R A6 O (combined effect) i f23 )
P I VR R Efgﬂlsr o [H1%]E¢ [ (RR)=0.76 » 95%|ﬂ¢@1§ar 7(CI) 0.57~1.00 » p=0.05] ° 7=
RRVAR ,5 7 R R BT IR D VR PVAPRVE e E | X o R EE RIS R T Tl
Elltﬂﬁfmk(hlstorlcal control groups) (?KZ*'[[Q%Q) Fﬁz[?r I'Ffl o ﬁ[[ﬂ fi o iﬁﬁﬁﬁ”' F",ﬁp%\'“‘i@ VWD
PR APV R BT o [T f@(RR)=0.87 - 95%%?@@, fEI(CI) 0.63~1.18 » p=0.37] [nj’”%“?[‘
ORISR R IORE G BRI PR 2
By g™ o H - SEE > PR R R Jéﬁwﬁﬁf TRL29S" - bl TS 12 F 4
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95% Cl

Craven (1986) —i——1

=l ‘?F,J;HM °

85 W W% i 9 £ R
"?W%%%E%%E%ﬁﬁ"?"&%ﬂﬁﬁﬁ%wtﬁﬁﬁﬁ

(24 hvs 48 h)

Dreyfuss (1991)° [ l 1
(48 h vs no changes)

Kollef (1995)° —-—

(7 d vs no changes)

Long (1996)" —a—
(3lwk vs 1iwk)

Total i

0.1

Favors Less

Frequent Changes

Fig. 1. Randomized, controlled trials of the relationship between ventilator circuit change frequency and the risk of ventilator-associated
pneumonia. RR = relative risk. Cl = confidence interval.

10

Favors More
Frequent Changes

Table 1. Summary of Randomized Controlled Trials Investigating the Relationship Between Ventilator Circuit Change Frequency and the Risk of
Ventilator-Associated Pneumonia
Control Group  Treatment Group .
Citati Study Populi Blindi VAP Control Treatment Level R<]:Q]5"qi{\-c
ttation udy Fopuiation inding Diagnosis Group Group Preumonia Pneumonia  —<¥° rl_.é’ .
n (%) () (95% CI)
Craven  Adult patients VAP Clinical Circuit changes  Circuit 106 20.2 127 14.2 1 048
10867 requiring ASSESSOIS every 24 h changes (0.29,0.82)
mechanical every 48 h
ventilation = 48 h
Dreytuss ~ Adult patients VAP Quantitative  Circuit changes  No circuit 35 314 28 285 | 091
1991# requiring ASSESSOIs cultures every 48 h changes (042,195
mechanical
ventilation = 48 h
Kollef Adult patients VAP Clinical Circuit changes  No circuit 153 288 147 245 1 0.85
19959 requiring assessors every 7d changes (0.58, 1.24)
mechanical
ventilation > 5d
Long Neonatal and actult None Clinical Circuit changes  Circuit 213 12.7 234 111 2 0.88
199610 mechanically 3 times/wk change (0.53,145)
ventilated patients 1wk
TOTAL 307 223 536 164 0.76
(0.57, 1.00)

VAP = ventilator-associated pneumonia.
C1 = confidence interval.
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Lareau (1978)"
Bhvs24h |——.—|

Hess (1995)"2 —

48 h vs(T d } =
Thompson (1996)" =
Tdvs.14d

Kotilainen (1997)"

72hvs7d ( ) i =
Fink (1998)*% ! 1
2dvs E"ID d } .

Han (2001) ¢ {7 1
2dvsT7d

Lien (2001)7 il

2dve7d

Total ——

0.1 1 10
Favors Less Favors More
Frequent Changes Frequent Changes

Fig. 2. Observational studies of the relationship between ventilator circuit change frequency and the risk of ventilator-associated pneu-
menia. RR = relative risk. Cl = confidence interval.

B=

Tahle 2. Summary of Observational Studies Investigating the Relationship Between Ventilator Circuit Change Frequency and the Risk of
Yentilator-Associated Pneumonia

Control Group Treatment Group

Relative
_— ) . VAP Control Treatment Py
Cilation Study Population Diagnosis Group Gmoup Pneumonia Preumonia Level F{-'Sk
n (%) " (%) (5% T
Lameau Adult, pediatric, and Clinical ~ Circuit changes at  Circuit changes at 13 15 27 118 4 LT (089, 2.79)
19781 neonatal &-h intervals 24-h intervals
mechanically
ventilated patients
Hess 199512 Adult mechanically Clinical ~ Circuit changes at  Circuit changes at 1,708 36 1715 4.6 4 DEMNDGD LI
ventilated patients 2+ intervals T-d intervals
Thompson Adult mechanically Clinical ~ Circuit changes at  Circuit changes at il a7 18 111 4 L1502 6.24)
1996 ventilated patients in T-d intervals 14 intervals
a subacute care
facility
Eatilainen Adult mechanically Clinical ~ Circuit changes at  Circuit changes at 88 al 146 6.2 4 AR 02T, 169
19574 ventilated patients 3 intervals T-d intervals
Fink 1998 Adult mechanically Clinical ~ Circuit changes at  Circuit changes at 336 107 157 64 4 0E0AE0, 11T
ventilatzd patients 2 intervals A inervals
Han 2001 Adult mechanically Clinical ~ Circuit changes at  Circuit changes at -~ 413 22 23] 35 4 DARDIE 079
ventilated patients 2 intervals 7-d intervals
Lien 200017 Adult mechanically Clinical  Circuit changes at  Circuit changes at - 6,213 29 7068 il 4 LI (054, 1385
ventilatzd patients 21 intervalz 7-d intervals
Total 9.002 41 9,606 38 (.87 (0.63, 1.18)

WAP = weniilator-asseciaied poeumonia.
Tl = confidencs interval.

xZ

= [ﬂ FUBigaE s » ri@}%’?‘/¢(dlrect cost)IVEFHRE PRl IS AESY « T *? MR > BRE rﬂ?}‘“?ﬁﬁ
Sl PP R ki H[{Eﬁﬁd ﬁﬁﬁﬂw%¢mmw~¢lﬁ[ﬁwph
COFPRETNSR ) R B RO « TRl - MR BRI B » 7
R R B

G EAR A HEEA Fn,,g(cucuns)gﬂ“~Tf=a" SEMBIMT, p o s 20 F 2y

49 e



2 98 R W 373 90 0 3 \
U5, 25 0 A0 0 L O 5, 51 ¢ 2 15 Je/

xﬂﬂ#ﬁmﬁu* %3t 2 I BHREHT O (acute care unit)[[ VRS » 42E 70 o 11— ZFPARLTE
4 E‘F{%—TET { i (subacute care unit);& Yo iy~ P E[J 2 (R SR e o d (neonatal A1 Ei
(pedlatrlc)iﬁ 1011 gt - ._‘L[ﬂ:ﬁF =N tf?'%ﬁigﬁﬂFﬁl J’E‘J“Hl » paE PHERY A EY s (EIR
R SRR R DRI T I VAP 5L 3 - [l E R R
fE > I ohS 5 (immunocompromised) FY ’“/ﬁﬁf' ful# (burned patients)f Uit -

2iE 1 WRFAEEATR T EEFIREMEEHRAVER - GEBERLERERER -
R ANIRIEE - BT A B & K ERIAA - BIRER AR & A BFR(the maximum duration of
time);&/RAERESE ° (A #R)

Recommendation #1. Ventilator circuits should not be changed routinely for infection
control purposes. The available evidence suggests no patient harm and considerable cost
savings associated with extended ventilator circuit change intervals. The maximum duration

of time that circuits can be used safely is unknown. (Grade A)

b ;?&‘i’ﬁh’%ﬁéf“Ej(bursting-bubble cascade-type)BIiEAHS » [EI- SERLHIE [pas
HISEE 954 (passover humidifiers)™'!" = ffli"'] 53 B (bursting-bubble humidifiers)fiE:
RS 2 SRR AT P = U I SRS - g
PO PR L ST AV e [ 2 T PRI R (heated humldlﬁes)?ﬂﬂﬁ?E%{j%@ (bacterial
levels)kL{SfY - [ R Bl (nosocomial pathogens) SUE e B ™ 73 o P
e fjl B T T (reusable circuits) 7 o [ERL SRERLE P97 = Fh,,[,(dlsposable circuits) o — f=
A RDRL I B AT ER (heated-wire - circuits) 10116 — [ ) BRI o PR PR GRS
(heated-wire circuits)=*? E{mw‘iﬁll,,[,(nonheated wire circuits) » ST H VAP Hq2E 2 IS
TRRR)= 1.57 ¥ HZRIPEGGT, - 95%[3?@% HI(CT) 0.55 ~ 4.45] « 7 =[5 372 | R JHJ
KEARLIB R0 > IR T RGHERG 359 1 P9y - i3~ @3 cross-contamination) » (i s
T B B B R R ORI Ly BIS Y= B RAOT ) -
fﬁliﬁﬁf rérﬁ\ ?&qu?‘é{j 5 = ,F@ﬁ&[m ‘(observational study) » F=4if '[,ufi (12 g
& FIR R Jéf%?;uﬁﬁqz@ - (biweekly) » 85 BT 7 R FURUR AR RIRI
VAP fiubsg b dsmgny e f - |W4&~ﬁ1§&wq&1§ugﬁ P45 74 (disposabley= £1 HI i |=*
(rousable) ik » " VAP I E B < RV SRREORIIA I TR L)
il F',nEI}Z\%}T fg ET[1 VAP 5 o Tﬂf‘éﬁ “H(standard practice)f U ffl1 > p&f'*‘f_ﬁ
NS4RS L‘3=£_[EI B R AR = (sterile water) o RELAf<RLIE | Jf& Ei(nosocomial pathogens)
%'Ef'ﬁ” e~ dn o = PJ' T f ﬁfdlﬁlg' T K 7 (modern humidification systems)[VRE | VP'IIZI;@E
F o A R R ikﬁ”“ﬁﬂJ[E'UJ{I{@*ﬂ'[‘ﬁE'}'Fm °

& 2 VAP ETIIZBEREGEEEEMRZAY - NFARIEMEER - IN2EIRIAVETY

* 50



b TSRT TIMES Taiwan Society for Respiratory Therapy

£

o1

4/ e W5 85 X i e L L W W 25 A1 IR il 28 o B %

(type) @ BRI IMNKAYTSE - MBFRIFIRZRERR/SEDKILIN - BREHAERARBEZHZ
K o PREAE TR ERBA T IR 28 S MB1E12 BEKRT - FER SR/ MK R INR AR ARBMNER 5
PR R BRSFE R R IR E IR AT R - RNt B 55 R E RAYAE interior of the circuit) © (#&
Bl Grade D)

Recommendation #2. Evidence is lacking related to VAP and issues of heated versus
unheated circuits, type of heated humidifier, method for filling the humidifier, and technique
for clearing condensate from the ventilator circuit. It is prudent to avoid excessive
accumulation of condensate in the circuit. Care should be taken to avoid accidental drainage
of condensate into the patient’s airway and to avoid contamination of caregivers during
ventilator disconnection or during disposal of condensate. Care should be taken to avoid

breaking the ventilator circuit, which could contaminate the interior of the circuit. (Grade D)

Pl Sl N 128 Y 1 g Bl 05 8 55 SO 0 T 15 il 28 11 388 22 =5 2
(Is Ventilator-Associated Pneumonia Rate Affected By the Choice of Active Versus

Passive Humidification in Mechanically Ventilated Patients?)

[ ™ 56 R4 (humidification) RLPRREPRS o] 50 * AORRYEREN T  WRBABR ' 1R Eopy
(active) » i’ kL WLEfY (passive) o = EPRIIEHN (active humldlﬁers)i_[ﬁlﬂn’ﬁﬂﬁm AH(5 % ] bubble)
O HEAE ] passover o SB[ wick)~ [ £ ffEi(heated water bath) o BLEEREGER( " T £
artificial nose » 517 18 heat-and-moisture exchanger)Fhw Tff 2L ,%nﬁi‘]&ll,néi(heat)ﬁ'ﬁiﬂ

7

% (humidity) » o = 7 - "PTS'%‘Ele_[HHH’? o fpH [ WLEP SRR o PN E isi Ibe‘Jjﬁ“%{: ’
ﬁ ST IR S *TE'E‘, [RLIZGEY o BLEAERHIRAHS < 1 E | PR J’ﬁ 4 (filtering characteristics) » & Wﬁﬁjﬂﬂi
ﬁﬁ%j [ | ipRi(filters) < > [ IRkl (IR © Wit g- 'i*[wﬁz“n.EJF Af!
gt B
[ RS A P IS SIS VAP o] 9 €
= o fiUfE » — PSR B LR T T (SR Oy Yu2631, SEP . 2 B
HAN TS FIY5 'E‘ﬁi’/if [RIFEE= R (colonization rates)fLA![I]fY 2, PLEPTEE = BN E AR Y VAP S
7 6 TP (oA 3) 21777, SRR (RN (I 30 JRET R TR iR -
IR VAP 8% T ISR [ (RR)= 0.65 » 95% (5 1B [HI(CD) 0.44 ~ 0.96 + p=0.03) = T Tf
R 55 #r(meta-analysis) lﬂﬂfﬁpf A N TR AREES HRET. o T PR ENEER Y VAP ST o [f]
ERGRY o pUE - CEPRREL (00 BRI VAP ) Wxﬂ % o lggf’}]ﬁ‘}lu@@ TRl fﬁ#[
AR LA RS 0 ?Wi’?‘} FEpEES ﬁ”? Tk EIEHT R E S o Ry (R T 'T‘ [RIREER
I%E’r[j [ﬂ |55 557 » {40 (hydrophobic) == ik [ [y (hygroscopic) ]7 517 VAP H12F | B¢ iy
= gl B9,
Eﬁgﬁ@ KL © (ORLE PR IR R - H 8RR S 9 (dead
space ) » LU HR T i (resistive load)  [HuE " ?F,@t(aerosohzed medication [V [AIEEH 15
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FLERREGS VLR - %‘#r}[ﬂéiﬁfé [i9 PaCO2 FEffy 53 ?E (minute ventilation)iufsf < -
I’[E'Fé[ﬁﬁﬁ‘y%f “Jﬁfr W 738] % (lung-protective Vent11at1on)ﬂ Jﬂf‘fj ; %f‘?@éﬁiﬁi’ﬁﬁ&%ﬁﬁﬁ , PaCO2
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= R P PEERRAAR R o F RS PSR GEIE 3 (airway occlusion)s i 4344
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Table 3. y of R ized Controlled Trisls Investigating the Relationship Between Type of Humidification and the Risk of Ventilator-
Associated Pocumonia

Active Passive
- ) VAP Passive .
Citation Study Population Dinenosis midifier - - - — Level {g:.%lskmj
" (%) " (%)
Martin Adult mechanically Clinical Pall Ultipor breathing 42 19.0 31 6.5 2 034 (008, 149
199083 ventilated patients dircuit filter
Roustan Adult mechanically Clinical Fall BB X215 i1} 14.8 55 921 1 062 (022, 1.73)
199234 ventilated patients
Direyfuss Adult mechanically Cumntitative DAR Hygrobac LI 0 114 (] 98 1 0.86 (0,32, 2.34)
100535 ventilated paticnts cultures
Branson Adult mechanically Clinical Baxter nonfiltered 54 56 49 6.1 2 1.10 (0,23, 5.21)
199620 ventilated patients hygroscopic condenser
hummidifier
Kirton Adult m:-chamw]]y Clinical Fall BB-100 140 15.7 140 [ e OL41 (0.2, O.86)
199736 ventilated patients
Kollef Adult mechanically Olimical MNellcor-Puritan-Benneit 147 0.2 163 9.2 1 0.90 (0,458, 1.78)
199837 ventilated patients hygroscopic condenser
hummidifier
Total 514 126 499 A ¥ 0,65 (0,44, 0.96)
VAP = el tor-associaind pacumosd
O = epafidesce mterval
RR
95% ClI
Martin (1990)7 < o
Roustan (1992)™ -
Dreyfuss (1995)" =
Branson (1996}
Kirton (1997 o
Kollef (1998)" —_——t
Total ——
k 1 10
Favors Passive Favors Active
Humidification Humidification

Flg.&thdunmumﬂ'nludtrhlsdhrﬂhﬂuﬂbbﬂmumtypndhnﬂhaﬂmardhﬂd:dmhmﬂmdm
= relative risk. Cl = confidance interval.
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1252 3 BERNAVRIBMAA T HEhE R T ENARELL - VAP RERE - BHM—
LERR IR ED AR RS (E A I E (AN:0E ) ~ JERERTE  RIERAZRGERE) - 4hH 7 B LLaR RAVEIZFER
RIEEFAWRENS RS © THEME(E AR H(infection control)AYE & (K7l Grade A)

Recommendation #3. Although the available evidence suggests a lower VAP rate with
passive humidification than with active humidification, other issues related to the use of
passive humidifiers (resistance, dead space volume, airway occlusion risk) preclude a
recommendation for the general use of these devices. The decision to use a passive

humidifier should not be based solely on infection control considerations. (Grade A)

e Tl ik 7 S T B G
(Do Passive Humidifers Need to Be Changed at Regular Intervals?)

BLEIETRN0 S 7 DO P [V RN o i VAP 3R % oA
(device performance)ji JF;' AL T E IO A R AL U'rgfgy; o [ ff @%gmﬂ SHER (two
randomized, controlled trials)***’ IR (113 (14 (two observational studies) » P 5 PRI
FEERIA R DRI (A 4) B o TR B 48 F R - -
%%iw%ﬂsa%mﬁom—m%ﬁ71@@“o@%ﬁéﬂﬁ%@mmummmﬁﬂ’a
1D RLEREAAN R USRI VAP SR E E N B f’ﬁpuﬂf‘% > SLRLAE P (A S5 2 s (RR)=
0.58 » 95%%;@@ FEI(CT) » 0.24~ 1.41,p=0. 14]75 H B 17 [FEE R @ (RR)= 1.13 95%(%9?«51&
émamjymmmﬁwpzwaqgﬁw§@wgﬁmﬁ@w>%1%?“2\%1ﬁy“5\
AN e SRR AR SRR () COPD) ™ » Jr= BEEEREBRF 0 " B IR B 1 ]
oo FUFSE ISR U (R [ G 48 T [ o B M B PO T

i 4 WENHRSTE A T EERPITEHISRMANEEMEBHER - tfIE DL EF
FA 48 /[\F » FER LR ARRRE - —ERILIEARE 1 B o (#k5I Grade A)

Recommendation #4. Passive humidifiers do not need to be changed daily for reasons
of infection control or technical performance. They can be safely used for at least 48 hours,
and with some patient populations some devices may be able to be used for up to 1 week.
(Grade A)

IR MR b 5 % 1A 85 P X S AR o5 S SO B g 2
(Do In-Line Suction Catheters Need to Be Changed at Regular Intervals? )

fﬁ[E'J’ETE'%‘, HE '}fﬂfj?ﬁﬁ Vk =5 (In-line closed suction systems) E@”ﬁ * ﬁl%ﬁﬁ N
wﬁﬁﬁgmwﬁwﬁymﬁg@mwﬁ%ﬁﬁ@ﬁiﬁﬁmeﬁﬁ%Hwﬁkgﬂmw%@@NWMr
derecruitment) *>% o — Sl At R oy e e L EaE N e R [ -V R S
IS % o, @)?}—%‘[Wﬁiﬁ;ﬁ?ﬁm ) I'EDE'JHIﬁlflﬁﬂ;’ﬁfj?“?ﬁ[%’?? » 153 contanminnation)*H




AR G de)
I U 25 40 B L T I 2 £ ,Vy

L Bt “H ﬁT\FEF%i/['fF 2 JE@%Y;\L‘?'”JE EERLENSHTT [ i(endotracheal tube)F[VE ~ ™ Safi(lower
respiratory tract)[fij iy o PRI ﬁ;’jﬁﬁ%{bﬁﬁf i (catheter) - i TkL~> 7 Jf(rather than
vice versa) o ffft | Pl VR AT WEHERL RS SR VAP O RO #5T e Ry ST
(prospective) > [ (randomized) - Eﬁ'ﬁjﬂ]ﬂgﬁfﬁ?ﬁf R HHIF VRS R > S VAP
FORFARIL * o bl “BPpOREN - AIFERBEEHEVAOE * 1o BIRCAIR AL VAP O
B PP R ) 3.5 If[ o BESRFLE 1 [ A B PUREEE BT LD R file IERE NN s
[&3E % VAP [ﬁ“ﬂﬁf’gﬁﬁ’ (ERMSS=E ) Fe 53 VREHERE] > -] i"ffff]?“?ﬁl%ﬁﬂiﬁl{'éﬁ% VAP iy
i i o

RR
95% CI

Davis (2000)*
(24 hvs 120 h)

Thomachot (2002)*" -
(24 h vs 1 wk)

Total =

Djedaini (1995)* i
{24 h vs 1 wk)

Daumal (1999)* ——
(24 h vs 48 h)
—_—

Total

0.1 1 10
Favors Less Favors More
Frequent changes Frequent Changes

Fig. 4. Studies of the relationship between passive humidifier change frequency and the risk of ventilator-associated pneumonia. RR =
relative risk. Cl = confidence interval.

Table 4. Summary of Studies Investigating the Relationship Between Change Frequency for Passive Humidifiers and the Risk of Ventilator-
Associated Pneumonia

Control Group  Treatment Group

. Relative
Citation Study Populaton ‘VAP . Control Treatment . . Level Risk
Diagnosis Group Group Pneumonia Pneumonia (95% CI
g (%) " (%) )
Randomized Controlled Trials
Davis 2000#  Adult mechanically  Clinical HME changed HME changed 100 8.0 120 7.5 1 0.94 (0.38, 2.34)
ventilated patients every 24 h every 120 h
Thomachot Adult mechanically  Clinical HME changed HME changed 84 262 71 9.9 1 0.38 (017, 0.83)
200247 ventilated patients every 24 h every 7 d
Total 184 163 191 8.4 0.58 (0.24, 1.41)
Observational Studies
Djedaini Adult mechanically  Quantitative HME changed HME changed 61 98 68 1.8 4 1.20 (D.44,3.25)
199548 ventilated patients cultures every 24 h every 48 h
Daumal Adult mechanically  Quantitative HME changed HME changed 174 14.4 187 16.0 4 1.12 (0.68, 1.82)
1994942 ventilated patients cultures every 24 h every 48 h
Total 235 132 255 14.9 1.13(0.73, 1.76)

VAP = ventilator-associated pneumonia.
€1 = confidence interval.
HME = heat and moisture exchanger.

*ET’E‘%‘, WK F%f] R I%”ET (in-line closed suction catheter) ¥ I?i B pl— {Bpr e 3 *E}T'E'%‘, fY {1
(mmmm»wﬁww%ﬁ%Tﬁ@%Tﬁﬂﬁﬁmﬂwméﬁﬁmﬁ%’ﬁﬁ%H$W#@
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- Wi BT VAP VR IR 76 bl e TR e R > 2=
R I e R L - 2 S B0 B C (RR)-0.9,
95% B IEI(CD) 0.66~ 1.50)  » ELigleProkiflt » STfIZ VA et = O IFGITF o 67 = -
I R fiin-line catheters) %5 RISk i o BEE SR (devices)JE ﬁyﬂﬁf' > [l
“Jﬁdﬁlﬂfﬁlﬁr’@fﬁ e R F,I»Mjf SOV AR I R ?ﬂﬁﬁﬁﬁ » H
R podst g = WY (maximum duration) | 18 1 H iy -

i 5 BRANXNHZERERMEA VAP FERAREBI—385 - ABRAXNIMERER - TF
B2hTERFMEFNBENMBRERMEEE - ELEEAZEMAMEENSAEREGET
15MmAd

Recommendation #5. The use of closed suction catheters should be considered part of
a VAP prevention strategy. When closed suction catheters are used, they do not need to be
changed daily for infection control purposes. The maximum duration of time that closed

suction catheters can be used safely is unknown. (Grade A)

H. {325 (other issues)

HPIE R ISRL 0 P o S5 VAP I [[IBREI 1 - S (Medication nebulizers) i*fj AL

’E‘r'-:i)TVAP R A % o Fre J g e LFF'E'Fh%é?nebuhzers care)EﬂJ‘f IR T S R T

E" m&ﬂ”ﬁ PV gl o SRl F[LF%HP# Pg'fflfﬁfﬂr [ E BN 3 (metered dose inhaler;
MDI) > [ B (SP= [ g a5 o (ERLE V) - o R T g RO A S g
R Lf%;f 'l (manual ventilator devices) » <% ﬁi_%nlﬁﬂ NEYAIR F”TJ H{%Eiﬁg?{zjf gﬁiﬁl@}%{%’ﬁlﬁgﬁ
H Ji’?‘:} YU i@ (potential infection risk)[i %[ [ o,

_ ,FFJI*JD@; ) F{JTE H%z%l’lj“eé":?:gr ﬁﬂffa?,y i%EpFEIFTJﬁQIf F 3@@55 ICU ¥ >
FHF VAP fuR H“[_i*”lf‘k‘kf@?l[l 15 FTT(odds ratio) 3.8 » 95/[“}4%11?5% H(CD2.6 ~5.5 > p<
0.00117 o PUEPZIRALSATAIENE BRI 25T rﬁgj VAP RIRFSTEE UK (S VAP
sk 5 7 o fis VAP ORI ] W BAT AR 0

1255 6 - IREAMPIR SRR A BVERIR TEE (MPIRIAREN » 3L - FNEERT ) EZEHANEN VAP
[EBERI—LERSR (40 - 185E=R @ FENRREXEANIRAREE ) - (B #k)

Recommendation # 6. Clinicians (respiratory therapists, nurses, and physicians) caring
for mechanically ventilated patients should be aware of risk factors for VAP (eg, nebulizer

therapy, manual ventilation, and patient transport). (Grade B)

855 e



£ 1 R W 37 93¢ 1 3 b \I
S, 75 0 L AT I ¢ 22 D £ _,'4/

3} i (Discussion)

& puErH B evidence) - [ TH SR S Uk FEHIER T AISE & VAP VR @ F o R ['rﬁ[%%
R o %f'ﬁ%i/[[l'ﬁ’ J iﬁﬁ?ﬁ'%ﬁlf@evidence base) "5 | (A [i95% Hi(gaps) « Y[ 2HyHR %ﬁl@?ﬁmﬁ
HLRLTRLS * « 7] DB A GO PR AT % - [ SHR
P (acute care setting) © fe i< » 3BLE |~ ETEI IV VIR * (subgroups of patient)f2+ L
P fi- YR ]I{RT (immunocompromised )Elfﬂf‘fj LS FT?EEI%E?TE JF%I%]JL‘FB%E'?W’F%E[HI VAP
DR - BRI o (Wi iﬁﬁ?ﬁ'%ﬁl}@ﬁ@% Eﬁ'i%fﬁﬁﬁ](evidence—base guidelines)
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(framework) °
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