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財團法人佛教慈濟醫院台中分院 

 
財團法人佛教慈濟醫院台中分院胸腔內科呼吸治療組  董慧萍 

一、前言

---

二、上人的期許

財團法人佛教慈濟醫院台中分院
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三、醫院設備

335

250

ICU 32

11
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四、行政管理

五、呼吸器設備及數量

( ) ( )

PB840 18 PB330 18 

PB760 4 ( )

LP-10 2 Sechrist 4 

VR-1 1   

六、工作範圍

1.

2.

3.

4.

5.

6.

7.

七、醫療品質的維護

1.
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2.

八、未來展望
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參加 2008 年 ICRC 會議暨第二屆兩岸 

呼吸治療論壇會後觀感 

 
中國醫藥大學附設醫院呼吸治療師  彭逸豪 

ICRC 4 12

2001 ICRC

20

3

參加2008年ICRC會議暨第二屆兩岸呼吸治療論壇會

10

國際事務



Jerome M. Sullivan( )
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Olguin(ICRC governor, Argentina) (
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)
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呼吸治療設備如何全面品質管理 

 
張新傑 

83

(03)9543131 1073 1660

一、前言

6

,

二、說明

T-Piece

hand nebulizer percussion

三、問題

( )

專題報導      



41 (5 ) (1 50 ) 5

四、架構

( )

,

1. -

2. -

3. -

4. -
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5. - ( )

1. -

2. -

10%

5%

3. - ;

,

4. -

5. -

6. -

1. 5

2. ) )

(3 , (5) …

3.

(1) -

(2) -

(3) - ,

(4) - ,
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4. -

五、理論架構：

Deming , ,

1.

2.

3. Ambu bag

4.
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六、執行行動計劃：

Evita

BiPAP ,

%
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/

( )

 MFiLT02        
0.5/ ( 1 )
 MPAPE09   
0.14/ ( 1 )
Dead space 0.0068 /
( 10 147 )
  0.0027  (1 / )
  0.0023  (1 /2 )
  45  0.002 /

 60  0.005 /
 90  0.0046 /

 130  0.0058 /

 MDiST01     500 /
 MFiLT13  0.14/ ( )
 *2
 *2
 30
 10

Ventilator 
7200

 0.0056/
( 1 )
   0.0027  (1 / )

Gelileo flow senseor 0.008/ ( 0.025 )
  45  0.002 /
(Gelileo )    60  0.005 /

90  0.0046 /
130  0.0058 /

Evita flow senseor 0.0075/ ( 0.3 )
O2 cell 0.003/ ( 10 1 )
Evita  0.0023  (1 /2 )

Babylog
8000

flow senseor 0.0056/ ( 0.167 )
O2 cell 0.003/ ( 10 1 )
 (1 ) 0.011/ ( 0.166 )

BiPAP face mask 0.189
( 3.6 /190 )
nasal mask M L0.0054 / (1 / )
 MFiLT02   
 0.5/ ( / )
 0.189
( 3.6 /190 )
 0.0027/  (1 / )
BiPAP  60  0.0394 /

180  0.0136 /

 MDist01      500 /

Nasal
CPAP 

flow senseor 0.0056/ ( 0.167 )
O2 cell 0.003/ ( 10 1 )
 (1 ) 0.011/ ( 0.166 )
Nasal prolon 0.0027 /  (1 / )

Dura  45  0.002 /
( )        60  0.005 /

 90  0.0046 /
130  0.0058 /

Vela Flow senser 0.008/ 0.025 /

840   0.0027 /  (1 / )
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hand nebulizer

• O2 therapy O2 cannula / O2 connector/ 

• O2 mask PT tube/ mutil flow/mask/ 

• O2 T-Piece PT tube/mutil flow/”T”adapter/ 

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

tube)

30

七、成效評量：

100
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:

1

2

3

4

5

:

(1) Respiratory therapist gave me information about respiratory therapy   

   equipment. 

    1       2 3         4   5

(2) Respiratory therapist informed about the outcomes of procedures in   

    equipment. 

    1       2       3 4 5

(3) I was given information quickly by respiratory therapist. 

    1       2       3 4 5

(4) The respiratory therapist provided for my need before I asked. 

    1       2       3  4 5

(5) When I had a complaint about equipment, it was handled quickly 

    1       2       3  4 5

(6) The equipment were clean. 

    1       2       3  4 5

(7) The equipment were comfortable. 

    1       2       3  4 5

(8) The equipment were attractive. 

    1       2       3  4 5

(9) The equipment were quiet enough. 

    1       2       3  4 5

呼吸治療設備如何全面品質管理
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(10) Overall, the equipment were good. 

    1       2      3 4 5

    total score

八、結論

九、參考資料

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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呼吸治療師在霧氣治療傳送系統的使用指引（之二） 

 
定量吸入器 (Metered dose inhaler; MDI) 

11. 

    MDI COPD

MDI 1955 Ricker  ( 3M , St. Paul, Minnesota) 

 George Maison
14 Medihaler-Iso (isoproterenol) Medikaler-Epi (epinephrine) 

( )  (FDA) 

MDI  ( 11) MDI 9

呼吸治療師在霧氣治療傳送系統的使用指引（之二）

21

專題報導



9.  (MDI) 

 (  total lung capacity) 
 ( )

holding chamber spacer

 (propellant)  (excipient)

COPD MDI

MDI

10-20%

MDI

 ( 5 m)

MDI 100-200 g

MDI  ( )  (

10 12) MDI  (

)  (CFC HFA)  ( )  (metering valve) 

 (actuator) ( )  (actuator nozzle)  MDI

10.  (MDI) 

(metering valve) 

(actuator)

(dose counter) 

 (elastomeric valve) 
 ( ) MDI

MDI MDI

呼吸治療師在霧氣治療傳送系統的使用指引（之二）

22



推進劑

MDI MDI  (

)

(surface-active agent)  (metering valve) 

MDI 80% 1% MDI

CFC CFC 1989

 (Montreal Protocol on Substance That Deplete the Ozone 

Layer; January 1989) 2008 1

CFC HFA

HFA CFC HFA-MDIs

HFA CFC-MDIs

 (priming)  (Tail-off)  (plume 

geometry) HFA-MDIs CFC-MDIs HFA-MDIs

 ( 11) CFC-MDIs HFA-MDIs

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

呼吸治療師在霧氣治療傳送系統的使用指引（之二）
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11 CFC-MDIs HFA-MDIs

(priming)

CFC

HFA
CFC

HFA 

 ( -20 )

 ( 30 )

CFC
HFA

HFA-MDIs  ( )

HFA

18,19 HFA

HFA-MDIs  (actuator-boot) 

使用 MDI 前的準備

CFC-MDIs CFC-MDIs

albuterol

HFA-MDIs -20 MDI

 ( CFC HFA )

MDI

33% CFC-MDIs CFC

MDI

MDI

MDI

MDI 12

適當的技巧

MDI

呼吸治療師在霧氣治療傳送系統的使用指引（之二）
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MDI

MDI

MDI

MDI
20 MDI

21.22 MDI 2

12. MDI

Albuterols    

Albuterol
(Warrick generic) CFC 4

4
2

albuterol sulfate 
(IVAX) HFA 3

3
3

Levalbuterol HFA 3
4
4

Maxair ®Autohaler CFC 2
2
2

Proventil® CFC 4
4
4

Proventil® HFA 2
4
4

Ventolin HFA 2
4
4

   

Azmacort® CFC 3
2
2

Flovent® HFA 3
3

4
1
4

QVAR® HFA 10
2
2

AeroSpanTM HFA 2
2
2

   

Atrovent® CFC 1
3
3

Atrovent® HFA 3
2
2

Combivent® CFC 1
3
3

Intal® CFC 1

25
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技術百寶箱 2.  (MDI)  (Autohaler) 

MDI
1. MDI
2.
3.
4. MDI
5. MDI

6. MDI
7.
8. MDI
9. 4 ( )
10. MDI
11.
12. 5-10  ( )
13. 15-30
14.
15.
16. MDI

Autohaler
1. MDI
2.
3.
4. MDI
5. MDI

a.
b.
c.  (test fire slide)  (priming spray)
d.
e.

6.
7. Autohaler 3 4
8. MDI
9.
10.
11.
12.
13.
14. 5-10  ( )
15. Autohaler
16.
17.
18.

26
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MDI  ( )
1.
2.
3.
4. (
5.  ( )
6.
7. MDI

Autohaler  ( )
1.
2. Autohaler
3.
4. Autohaler  (flap) 
5.
6.

清潔 MDI
 (actuator) 

2

HFA-MDIs

計數藥物的劑量

MDI

 ( )

Ventolin HFA 

(GlaxoSmithKine) MDI

13

以呼吸引發的 MDI (Breath- Actuated MDI) 
MDI MDI

MDI 30L/min

MDI 2

呼吸治療師在霧氣治療傳送系統的使用指引（之二）
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13. Ventolin HFA-MDI

13. MDI

*  ( )

* MDI
*  Ventolin HFA  (actuator) 
* DOSER (MediTrack Products, Hudson, 

MA)  MD Turbo (TEAMM Pharmaceuticals) MDI  (breath actuation) 

* MDI MDI
MDI 200 puff 8 puff

25 (200 8 25) MDI

*

定量吸入器的附屬裝置 

MDI  (

) MDI

14 spacer holding chamber spacer

MDI

spacer holding chamber ( holding chamber) Spacer

MDI MDI

holding chamber ( holding chamber) MDI

呼吸治療師在霧氣治療傳送系統的使用指引（之二）
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Holding chamber spacer Holding chamber spacer

holding chamber/spacer 200 ml

 ( )  ( ) AeroChamber

(Monaghan) OptiChamber Optihaler (Respironics) ACE (Aerosol Cloud 

Enhancer, DHD) InspirEase holding chamber/spacer

-  ( ) ACE

Opti-Haler AeroChamber OptiChamber MDI

14 spacer holding chamber

14. MDI holding chamber spacer(“ ” )

MDI
MDI

MDI

MDI MDI

14. holding chamber Spacer

29
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Spacers
CFC-MDIs spacer MDI

spacer spacer

spacer spacer spacer

MDI spacer

MDI  ( Azmacort)

(actuator) spacer  ( InspirEase

OptiHaler) spacer MDI

spacer  (actuator) spacer

 ( )

 ( ) holding chamber

spacer

附單向閥之 holding chamber 
holding chamber chamber

chamber

 ( )

MDI holding chamber

holding chamber holding chamber

15 20 50-60

藥物輸送裝置及其使用技巧

spacer holding chamber MDI

 ( 14)

MDI MDI

spacer

3

保養與清潔

holding chamber

30
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spacer spacer

MDI chamber

 ( 3)

chamber

holding chamber Vortex (Pari Resiratory 

Equipment) AeroChamber Max (Monaghan Medical)

技術百寶箱 3. MDI holding chamber/spacer

spacer/ holding chamber

1. MDI
2.
3.
4. MDI holding chamber/spacer
5. MDI (3 4 )
6.
7.
8.
9.  ( )
10.
11.
12. 15 30
13. 10  ( )
14. MDI  (collapsible bag) 

MDI  (
)

15.

 ( )
16.
17.

Holding chamber

Chamber
1.
2.
3.
4. spacer
5. spacer

31
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 (collapsible bag) 
1.
2.
3.
4.
5.
6.

乾粉吸入器 (Dry powder inhaler) 

 (DPI) MDI 1949 Karsno Rhonads

Aerohaler penicillin  (sinusitis) 

DPI 1971 Bell Hartley

Cox Fison Spinhaler cromolyn sodium

DPI 11 DPI
23-25

Spinhaler MDI

DPI

MDI CFC

DPIs 15 DPI

DPI DPI

15.

工作原理

DPI DPI  (breath-actuated)

32
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DPI DPI

DPI Handihaler Turbuhaler Diskus

DPI
26

目前市面上之 DPI 劑型及其設計

16 DPI

 (unit dose) ( )  (multidose) (

) DPI

 (drug blister) 

Turbuhaler ( ) (

) Diskus

( )

16.

Aerolizer formoterol  (capsule) 

 HandiHaler            

( )

tiotropium  (capsule) 

Diskus salmeterol fluticasone

salmeterol

fluticasone

 (blister strip) 

 Turbuhaler budesonide  (drug reservoir) 

 Twisthaler mometasome  (drug reservoir) 

使用乾粉吸入器之主要限制

/

DPI

Turbuhaler (AstraZeneca) Twisthaler

Turbuhaler DPI

33
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DPI

DPI DPI

MDI DPI

DPI

DPI

 ( COPD)

DPI COPD

 (optimal)  (adequate) 

Turbuhaler ( ) 30 L/min

60 L/min 28

乾粉入器的正確使用法

DPI  (load)  (cocking)  (priming) 

Turbuhaler Twisthaler

DPI DPI

4  DPI DPI

技術百寶箱 4.

Diskus
1.
2.
3.
4.
5.
6. 10  ( )
7.
8.
9.

Turbuhaler ( )
1.
2.  ( )
3.
4.
5.
6.
7. 10  ( )

34
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8.
9.
10.
11. 20
12. Turbuhaler

Aerolizer
1.
2.
3.  (foil blister) Aerolizer
4.
5.
6.
7.
8.
9.
10.
11.
12. 10  ( )
13.
14.
15.
16.
17.

Handihaler
1. Handihaler Handihaler
2.
3.
4.
5.
6. HandiHaler
7.
8.
9.
10.
11.
12. 10  ( )
13.
14. HandiHaler
15.
16. Handihaler

Twisthaler
1.
2.

35
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3.
4. 1
5. ( )
6.
7.
8.
9. 10  ( )
10.
11.
12. Twisthaler
13.
14.
15. 01 00

DPI

1. 3

 (nebulizer) 

DPI

2.

 ( 4)

3.

/

4.  ( 3)

/

5. COPD  (

) (

MDI MDI spacer/holding chamber MDI DPI )

6.  ( )  ( )

36
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7.

8.

如何教育病人正確使用氣霧裝置 

病人的服從性 (Patient Adherence) 
 (adherence)

”  (adherence)” ”

 (compliance) ”

- 78% MDI

54% 30

” ” ” ” 17

MDI

holding chamber spacer DPI

MDI  (nebulizer) 

18

37
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17.  ( 31)

—
 ( )

—

18.
32

MDI

/
 ( )

(Freon effect)

MDI
MDI

MDI ( )

MDI

MDI
 (Ideomotor dyspraxia)

Holding Chamber/Spacers 

holding chamber/spacer holding chamber/spacer

MDI holding chamber/spacer

38
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 (DPI)
34

 (residual volume)

 (multi-dose) ( Turbuhaler) 

 (Nebulizer)

病人使用定量吸入器時常見之錯誤

MDI MDI

 ( 18) MDI

MDI  (prime) 

MDI

72% MDI 35

MDI 120 puff 200 puff

MDI  (

13)

病人使用 holding chamber/spacer 時常見之錯誤

holding chamber/spacer 18 holding chamber/spacer

MDI holding chamber /spacer

MDI MDI

holding chamber/spacer holding chamber/spacer

MDI 10-20

puff holding chamber/spacer 33 holding chamber/ spacer

39
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病人使用乾粉吸入器時常見之錯誤

DPI  ( 18)

MDI DPI (Aerolizer, Turbuhaler Diskus)

DPI DPI

病人使用小量噴霧器時常見之錯誤

 ( 18)

60

90  ( )

指導與評估使用氣霧裝置的病人

 (DPI) 

 (checklist)

 ( )

提要

參考資料

1. Newman Sp, Pavia D, Morén F, Sheahan NF, Clarke SW. Deposition of pressurized aerosols in 

40
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呼吸器管路維護與呼吸器相關肺炎之關係 
(Care of the Ventilator Circuit and Its Relation to 

Ventilator-Associated Pneumonia)  

摘譯自 AARC 實證基礎臨床實踐指南 

(AARC Evidence-Based Clinical Practice Guidelines) 
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建議摘要(Summary of Recommendations) 
•

• (VAP) (vs.) (circuits) (heated

humidifier)

• (passive humidification) (active

humidification) VAP :

(dead space volume)

• (infection control) (technical

performance) 48

• (closed suction catheters) VAP

• VAP

(nebulizer therapy) (manual ventilation)( : Ambu )

(patient transport)
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導言(Introduction)
VAP (ventilator

circuit) (humidifier) VAP

VAP

(circuits)1,2 (prevailing practice)

(circuits) 3

(cost) VAP —“ ”

 (humidification systems)

 (inline suction)( : ) (ventilator

circuit)

(circuit )

(Writing Committee)

(evidence-based clinical practice guidelines)

1. (circuits)

a.

b. (deterioration in performance)

2.

3. (circuit type)

a. (disposable) (reusable).

b. (Cleaning techniques). 

c. (acute care) (long-term care) (home

care).

4.

5. (passive humidifiers) ?

a.

b. (deterioration in performance)

6. (in-line suction catheters) ?

a.

b. (deterioration in performance)

7. (specific populations)

a.

b. .

c. : (immunecompromised) ( burn). 

方法(Methods)
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 PubMed (MEDLINEM;

(pneumonia AND mechanical ventilation)

(humidifier) (ventilator circuit) (heated circuit) (suction catheter)

(endotracheal suction) (closed suction catheter)

(respiratory therapy equipment) (endotracheal intubation) (heat and 

moisture exchanger) (tracheostomy) (respiratory care) (equipment

contamination) (quipment disinfection) (artificial ventilation)

(human studies) (references) (abstracts)

EndNote (reference management software; EndNote, ISI, Berkeley, California)

(titles) (references)

(titles) (abstracts) (relevance) (additional

references) 2

(reference base)

(guidelines) (Writing Committee)

(cross-references) (reference base)

(additional references)

(data) (standardized critique form)

(review process) (reliability)

(references) 2

(Writing Committee) (critiques)

(iterative process) (references)

(Level 1) (Randomized, controlled trial). 

(Level 2) (threats to validity) :

(inappropriate blinding ) (weak

methodology).

(Level 3) (observational study) (concurrent control group). 

(Level 4) (historical control group). 

(Level 5)  Bench study (animal study) (case series). 

(critique forms) (guideline) (DRH)

(evidence tables)

(quantitative analysis) (meta-analysis) petograms

RevMan (RevMan Analyses, Version 1.0 for Windows, in Review Manager [RevMan] 

4.2, Oxford, England: The Cochrane Collaboration, 2003) (relative risk)

(random effect model) P< 0.05
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(Writing Committee)

A (randomized) (well-designed)

(well-conducted) (controlled trials)

(guideline recommendation); 1 2

B (well-designed)

(well-conducted observational studies)

(guideline recommendation); 3 4

C  bench studies (animal studies) (case studies); 

5

D (expert opinion) (guideline recommendation)

(reviewer’s comments

呼吸器管路需要定期更換？

(Do Ventilator Circuits Need to Be Changed at Regular Intervals?) 
1960s (nosocomial pneumonia)

(circuits) 8 (circuits)

VAP Craven 1982 (landmark

study) 95  (inspiratory-phase gas) 240

(cultures) 24 (30%) 48 (32%) (positive

cultures) (no significant difference) 24 48

(circuit colonization)

48 Craven 20

30 1982 Craven VAP

VAP 4 (prospective 

randomized) (controlled trials) ( 1 1)7-10.

combined effect

[ (RR)=0.76 95% (CI) 0.57~1.00 p=0.05]

VAP 7

(historical control groups) 2 2

[ (RR)=0.87 95% (CI) 0.63~1.18 p=0.37]

8,9 29 8
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35% 14 9

48
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35% 14 9



8 (circuits) 6,8,9,12-15,17 20

(direct cost)

(cost)
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(acute care unit)

(subacute care unit) (neonatal)

(pediatric) 10,11

VAP

(immunocompromised) (burned patients)

1   

(the maximum duration of 

time) A

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) 

(bursting-bubble cascade-type)

(passover humidifiers)8,12,17 (bursting-bubble humidifiers)
18,19

(heated humidifies) (bacterial

levels) (nosocomial pathogens) 20

(reusable circuits) 11,17 (disposable circuits)

(heated-wire circuits) 10,14–16

(heated-wire circuits) (nonheated-wire circuits) VAP [

(RR)= 1.57 95% (CI) 0.55 ~ 4.45]
22 (cross-contamination)

( )

(observational study)

(biweekly)

VAP 23 (disposable)

(reusable) VAP 24

VAP (standard practice)

(sterile water) (nosocomial pathogens)

(modern humidification systems)

2 VAP
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(type)

( interior of the circuit) (

 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) 

機械通氣病人選用主動或被動潮濕會影響呼吸器相關肺炎的發生率嗎？

(Is Ventilator-Associated Pneumonia Rate Affected By the Choice of Active Versus 
Passive Humidification in Mechanically Ventilated Patients?) 

(humidification)

(active) (passive) (active humidifiers) ( bubble)

( passover wick) (heated water bath) (

artificial nose heat-and-moisture exchanger) (heat)

(humidity)

(filtering characteristics)

(filters)
25

VAP
26~31

(colonization rates) 32 VAP

6 3 2133~37 3

VAP [ (RR)= 0.65 95% (CI) 0.44  0.96 p=0.03

(meta-analysis) VAP

VAP

[ (hydrophobic) (hygroscopic) ] VAP
38,39

dead

space (resistive load) (aerosolized medication)
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(airway occlusion) (work-of-breathing)

PaCO2 (minute ventilation)

(lung-protective ventilation) PaCO2
42 (airway occlusion)

(airway occlusion) 33

(airway occlusion) 34,43,44

(meta-analysis (RR)=0.38 [95%

(CI)= 1.92  7.69 p=0.0001]
45

3
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3 VAP

( : )

(infection control) 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) 

被動潮濕器需要定期更換嗎？

(Do Passive Humidifers Need to Be Changed at Regular Intervals?) 
VAP

(device performance (two

randomized, controlled trials)46,47 (two observational studies)

4 48,49 48 48,49

5 46 7 47 (pooled results)

VAP [ (RR)=

0.58 95% (CI) 0.24  1.41,p=0.14] [ (RR)= 1.13 95%

(CI) 0.73 1.76, p=0.9] > 48 50~52 96 53~55

7 56 COPD 56

48

4

48 1 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) 

呼吸器管路內密閉式抽痰導管需要定期更換嗎 ? 

(Do In-Line Suction Catheters Need to Be Changed at Regular Intervals? ) 
(In-line closed suction systems)

58 (alveolar

derecruitment) 59,60

61 (contanminnation)



54

呼吸器管路維護與呼吸器相關肺炎之關係

62,63 (endotracheal tube) (lower

respiratory tract) (catheter) (rather than 

vice versa) VAP 64

(prospective) (randomized) VAP
58,65 VAP

3.5 66

VAP VAP

(in-line closed suction catheter

(extension)
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(devices)

VAP 67

[ (RR)=0.99,

95% (CI) 0.66~ 1.50) 68 67

(in-line catheters (devices)
67,68

(maximum duration)

5 VAP

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) 

其他觀點(other issues) 
VAP (Medication nebulizers)

VAP 69 (nebulizers care)

(metered dose inhaler; 

MDI)

(manual ventilator devices)

(potential infection risk) 70,71

ICU

VAP [ (odds ratio) 3.8 95 (CI)2.6 ~ 5.5 p<

o.oo1]72 VAP VAP
73 VAP

6 VAP

B

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) 



討論(Discussion)
(evidence VAP

(evidence base (gaps :

(acute care setting) (subgroups of patient)

(immunocompromised ) VAP

(evidence-base guidelines)

(further investigation)

(framework)
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