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呼吸作用四步驟

Four steps

– Exchange between air 

and lungs

– Exchange between lungs 

and blood

– Transport in blood

– Exchange between blood 

& cells





DEMANDS
• Pressure loads

↓ CLT 順應性
↑ RAW  呼吸道阻力
• Ventilation loads

↑ VA (↑ VCO2，VO2 )

↑ VD

•Imposed load

CAPACITY
• Neural drive

• Muscle function

• strength

• endurance

Respir Care 2013;58(6):1074 –1082.



Days of weaning vs. ICU mortality

Penuelas et al.  Am J Respir Crit Care Med 2011; 184:430–437



ESRD ↑ the mortality risk after a 1-MV, but long-term survival seemed similar

Elderly, Medical pts, MOF had a worse outcome



Chih-Cheng Lai, Chung-Han Ho, Kuo-Chen Cheng, Chien-Ming Chao, Chin-Ming Chen, Willy Chou

World J Gastroenterol 2017 March 28; 23(12): 2201-2208

Cryptogenic LCNon-cryptogenic LC (as HBV, HCV related)

LC, especially non-cryptogenic LC, significantly ↑the risk of 

death after a 1-MV.

Cryptogenic LC



Weaning failure Vs. ICU mortality

Curr Opin Crit Care 2013, 19:57–64



Medicine (2016) 95:41(e4852)

6583 patients were enrolled and 403 patients (6.1%) had extubation failures.

The overall in-hospital mortality rate was 11.3%.



Course of Mechanical 
Ventilation

Curr Opin Crit Care 15:36–43
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279 cases receiving mechanical 

ventilation for at least 24 hrs

The weaning process occupying up to 50% of its total duration
Chest 1994; 106: 1188–1193



Ventilator weaning

1. Treatment of cause of acute respiratory failure

2. Assess readiness to wean/ Spontaneous breathing 
trial (SBT: T-piece, low PSV, CPAP) 

3. SBT trial comparison & how long?

4. Weaning Index /Protocol

5. Post-extubation: NIV/HFNC for Weaning? 
Steroids?

6. Weaning Experiences from Chi-Mei Medical 
Center



NEJM 2012:367;2233-2239



Treatment strategies in ICU

• Possible infection survey & treatment

• Dynamic assessment of fluid 
responsiveness into EGDT

• Conservative fluid therapy

• Lung protective strategy in ARDS

• Light sedation

• Early mobilization



Treatment of cause of acute 
respiratory failure



TO SAVE LIVES.....

Early fluid resuscitation 

Early identification 

Early antibiotics



Kumar et al. CCM. 2006:34:1589-96.
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Crit Care Med 2017; 45:1538–1545

CVP, MAPPLR, PPV, SVV



Medicine (2019) 98:8(e14453)

lactate clearance 

(>10%/6h) 
superior to ScvO2(>70%)

in-hospital mortality



Items Survivor(n=118) Non-survivor(n=46) p value† OR (95% CI‡) p value*

After Bundle intervention 87(73.7%) 22(47.8%) 0.007 0.256(0.101~0.647) 0.004

Lactate Clearance >10% 92 (78%) 26 (56%) 0.006 0.340(0.132~0.873) 0.025

Urinary tract infection 42(35.6%) 5(10.9%) 0.002 0.280(0.084~0.938) 0.039

APACHE II scores 21.5±7.7 28.3±8.1 <0.001

TISS scores 27.0±6.9 31.8±8.9 0.002

Coma scales 10.2±3.6 7.8±4.0 <0.01

Intra-abdominal infection 5(4.2%) 9(19.6%) 0.002

Ventilator use 80(67.8%) 45(97.8%) 0.002

改善嚴重敗血症或敗血性休克病人死亡:
乳酸清除>10%(ICU前後差距下降>10%) 、執行套裝要素



Date of download:  4/11/2020
Copyright 2019 American Medical Association. 

All Rights Reserved.

From: Effect of a Resuscitation Strategy Targeting Peripheral Perfusion Status vs Serum Lactate Levels on 28-

Day Mortality Among Patients With Septic Shock: The ANDROMEDA-SHOCK Randomized Clinical Trial

JAMA. 2019;321(7):654-664. doi:10.1001/jama.2019.0071

normalization of capillary refill time vs a strategy 

targeting serum lactate levels (no difference)



CHEST 2009; 136:102–109

Both early goal-directed and late conservative 
fluid management can influence patient outcomes



• The mortality rate of severe 
influenza patients admitted to 
the ICU was high (26.4%), 

• A negative fluid balance 
associated with better survival



Comparison of Two Fluid-Management
Strategies in Acute Lung Injury

• Figure 3. Probability of Survival 
to Hospital Discharge and of 
Breathing without Assistance 
during the First 60 Days after 
Randomization.

N Engl J Med 2006;354:2564-75.

Conservative strategy: Improved 

ventilator & ICU free days within 

28 days(p<0.001)

NEJM 2006 Jun 15;354(24):2564-75



Mortality* - Low vs Traditional Tidal Volume
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* death before 
discharge home 
and breathing without 
assistance

Mechanical Ventilation of Sepsis-

Induced Acute Lung Injury (ALI)/ARDS

ARDSNet. N Eng J Med 2000;342:1301-1308.

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pubmed&dopt=Abstract&list_uids=10793162


The Cochrane Library 2013, Issue 2

Mortality is lower with LPS for ARDS



Sedation Goal in ICU Patients1

▪ Light Sedation (RASS -2 to +1) vs. Deep Sedation (RASS < -3)?

– The 2013 guidelines suggested targeting light levels of sedation or using daily 
awakening trials, and minimizing BZDs to improve short-term outcomes

27ANA-AM-1908-14

Time to extubation (3 RCTs, 453 patients)

Study or subgroup Mean difference (IV, random, 95% CI)

Treggiari 2009 -2.60 (-5.51, 0.31)

Shehabi 2013 0.02 (-1.38, 1.42)

Bugedo 2013 -1.00 (-2.79, 0.79)

Total (95% CI) -0.77 (-2.04, 0.50)

Time to extubation (3 observational studies, 1524 patients)

Study or subgroup Mean difference (IV, random, 95% CI)

Shehabi 2012 -5.30 (-5.89, -4.71)

Shehabi 2013 -2.47 (-4.12, -1.36)

Balzer 2015 -2.30 (-2.65, -1.95)

Total (95% CI) -3.46 (-5.70, -1.23)

Tracheostomy rate (1 RCT and observational study, 452 patients)

Study or subgroup Risk ratio (IV, random, 95% CI)

Treggiari 2009 0.73 (0.17, 3.12)

Tanaka 2014 0.57 (0.40, 0.80)

Total (95% CI) 0.57 (0.41, 0.80)

Light sedation was not associated with reduction in:
- Delirium (2 RCTS, 140 patients), RR 0.96 (95% CI, 0.80 

to 1.16)
- PTSD (2 RTCs, 62 patients), RR 0.67 (95% CI, 0.12 to  

3.79)
- Depression (2 RCTs, 128 patient), RR 0.76 (95% CI, 

0.10 to 5.58)

Favours (experimental)    Favours (control)

-10                      -5                     0 (day) 5                      10

1. Crit Care Med. 2018 Sep;46(9):e825-e873. (2018 PADIS Guidelines)

Favours Light sedation      Favours Heavy sedation

0.1         0.2              0.5          1             2                5             10

-10                    -5                        0 (day) 5                       10

Favours LS Favours HS



Non-BZD: First Choice of Sedative

• Propofol can reduce 1.4 hr to extubation 
versus BZDs

• Propofol can achieve light sedation 52 
min faster than BZDs

Cardiac Surgery
(Propofol > BZD)

• Propofol can reduce 11.6 hr to 
extubation versus BZDs

• Propofol can achieve light sedation 7.2 hr
faster than BZDs

Noncardiac Surgery
(Propofol, Dexmed. > BZD)

28
ANA-AM-1908-14

Time to extubation (7 RCTs, 409 patients)

Study or subgroup Mean difference (IV, random, 95% CI)

Grounds 1987 -3.35 (-4.10, -2.60)

Snellen 1990 -1.48 (-3.28, 0.32)

McMurray 1990 -1.93 (-2.26, -1.60)

Roekaerts 1993 -2.35 (-3.92, -0.78)

Searle 1997 -0.07 (-0.71, 0.57)

Dowd 2001 -0.30 (-1.11, 0.51)

Ling 2008 -0.80 (-1.00, -0.60)

Total (95% CI) -1.41 (-2.19, -0.64)

Time to light sedation (2 RCTs, 70 patients)

Study or subgroup Mean difference (IV, random, 95% CI)

Snellen 1990 -42.00 (-78.82, -5.18)

Rorkaerts 1993 -61.00 (-96.65, -25.35)

Total (95% CI) -51.80 (-77.42, -26.19)

Time to extubation (10 RCTs, 423 patients)
Study or subgroup Mean difference (IV, random, 95% CI)

Boeke 1989 -76.20 (-109.59, -42.81)

Clarke 1991 -3.54 (-11.23, 4.15)

Carrasco 1993 2 -13.10 (-15.36, -10.84)

Costa 1994 -5.20 (-5.65, -4.75)

Barrientos-Vega 1997 -63.10 (-86.70, -39.50)

Hall 2001 2 -23.90 (-49.91, 2.11)

Hall 2001 3 -38.40 (-73.18, -3.62)

Mesnil 2011 -4.57 (-10.58, 1.44)

Srivistava 2014 0.35 (0.30, 0.41)

Zhou 2014 -42.00 (-52.67, -31.33)

Total (95% CI) -11.60 (-15.62, -7.58)

Time to light sedation (10 RCTs, 357 patients)
Study or subgroup Mean difference (IV, random, 95% CI)

Carrasco 1993 2 -1176.00 (-1373.44, -978.56)

Carrasco 1993 Not estimable

Carrasco 1993 3 -3174.00 (-3632.15, -2715.85)

Chamorro 1996 2 -210.00 (-355.22, -64.78)

Chamorro 1996 -50.00 (-63.07, -36.93)

Weinbroum 1997 -60.0 (-71.53, -48.47)

Sanchez 1998 -550.00 (-778.43, -321.57)

Sandiumenge 2000 -227.00 (-592.05, 138.05)

Mesnil 2011 -168.90 (-249.86, -87.94)

Zhou 2014 -3390.00 (-4334.52, -2445.48)

Total (95% CI) -433.50 (-534.47, -332.52)

Favours propofol Favours BZD
-4             -2              0 (hr)       2              4

Favours propofol Favours BZD
-100           -50               0 (min)    50             100

Favours propofol Favours BZD
-100               -50                   0 (hr)           50                100

-1000             -500                  0 (min)        500               1000
Favours propofol Favours BZD

Crit Care Med. 2018 Sep;46(9):e825-e873. (2018 PADIS Guidelines)



ICU rehabilitation



Mobility Is Medicine

ANA-AM-1908-14
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Phase 3(效果維持)

Clinical outcomes of different groups

介入前(63 pts) 介入前(90 pts)

*p<0.05 as compared with phase 1



Early rehabilitation for COPD pts in the ICU with ARF is associated with↓ MV duration

(SCI, IF: 2.275, *correspondence author, 39/60)



Early post-discharge rehabilitation among ICU survivors has the long-term survival
benefit and significantly ↓ readmission rate

Probability of survival rate

Cumulative incidences of readmission

(SCI, IF:2.028,*correspondence author, 56/154)

Medicine (2019) 98:11(e14877



Safety Screening --- MOVE

⦿Myocardial stability

(1)超過24小時無心肌缺血

(2)24小時內無增加抗心律不整藥物

⦿Oxygenation adequate

(1)FiO2<0.6

(2)PEEP<10cmH2O

⦿Vasopressor minimal

⦿Engaged to voice



Assess readiness to wean/ 
Spontaneous breathing trial 
(SBT: T-piece, low PSV, CPAP)  



Discontinuing mechanical 
ventilation (MV)

Two-step process:

• Readiness testing:

– Objective clinical criteria are evaluated to determine 
whether a patient is ready to begin weaning. 

• Weaning:

– The process of decreasing ventilator support &    
allowing patients to assume a greater proportion of 
their ventilation.



Curr Opin Crit Care 2015, 21:74–81



IJG 5(2011) 206-211

W:weaning parameters

E:Electrolyte

A:ABG

N:nutrition

S:secretion

N:neuromuscular block agent

O:obstruction of airway

W:wait underlying disease

40

Chi-Mei weaning 
protocol



Classification of Weaning

• Simple weaning: 

– Patient tolerates first SBT and is successfully extubated
(70% of all patients)

• Difficult weaning: 

– Patient fails to tolerate initial SBT, successful weaning 
requiring up to three SBTs or up to 7 days from first SBT

• Prolonged weaning: 

– Patient fails at least three SBTs or takes more than 7 days 
after the first SBT.

Curr Opin Crit Care 15:36–43



Classification of patients according 
to the weaning process

Boles et al Eur Respir J 2007; 29: 1033–1056

Peñuelas et al. Curr Opin Crit Care. 2015 Feb;21(1):74-81



Weaning rate (120 hrs re-on)  94.2% 92.2% 90.7% 0.029
90 day mortality  7.7% 13.9% 22.2% <0.01



SBT trial comparison & 
how long?



SBT: Spontaneous Breathing 

Trial

• T-piece breath

• Pressure support of 5-8 cm H2O

• CPAP of 0-5 cm H2O

• The initial 3-5 minutes of SBT is the test 

phase. 

• If patient can tolerate, keep SBT for 30-120 

min, then decide extubation or not.



Criteria of Tolerance on SBT

• RR > 35 bpm or > 50% change from baseline

• HR > 140 bpm or > 20% change from base line

• SBP > 180 or < 90 mmHg or > 20% change from baseline 

• Oxygen saturation < 90%

• PaCO2 > 10 mmHg increment

• Signs of increased WOB ( respiratory paradox, use of 
accessory respiratory muscles)

• Change in mental status

• Excessive anxiety or agitation

• Diaphoresis

presence of any of the above indicates intolerance



Complication Weaning time MV time 

Ely EW et al N Engl J Med. 1996 Dec 19;335(25):1864-9

120 mins SBT vs. no intervention



SBT 120mins vs 30 mins

Esteban A Am J Respir Crit Care Med 1999 159:512–518.

No difference



Which Method is Better for Weaning

Esteban A, N Engl J Med 1995

Once daily SBT(T-piece trial) is better than IMV & PSV(?)



50

JAMA. 2019;321(22):2175-2182

SBT trail by PSV(PS:8) 30’ had a better outcome 

(successful weaning, 90 days mortality) than T-piece 120’



CHEST 2017; 151(1):166-180

SBT with PSV vs T-piece: ↑rate of 

successful extubation at 48 hours (85 

vs 77 %) ; insignificant ↓ in ICU 

mortality (9 vs 12 %) 



Weaning Index /Protocol



PaO2/FiO2＞150

MIP 

Compliance 

Minute ventilation 



RSBI

CROP index= [Cdyn 

* MIP * (PaO2/PAO2)] / R

IWI = [(Cst,rs)*SaO2] / [f/VT]

IEQ 

P0.1 

Gastric PH

Oxygen cost of breathing

Work of breathing



N Engl J Med 2012;367:2233-9.



Mixed ICU

NS ICU

SICU

MICU

Favor Protocol
Blackwood et al. BMJ 2011; 342:c7237.



Cochrane Database of Systematic Reviews 2014, Issue 6. Art. No.: CD009235

Automated weaning (Proprietary computerized, closed loop weaning 

software packages) ↓MV duration (10%) & ICU LOS (8 %). There was no 
difference in mortality rates 

21 randomized studies (1676 patients)



Extubation success 
/Predictor
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McConville JF N Engl J Med 2012;367:23



IJG 5(2011) 206-211(SCI paper)

60

Chi-Mei weaning 
protocol



Medicine (2016) 95:41(e4852)

3 factors for successful extubation after a successful breathing trial: CLT of 2+ (airway 

patency), MEP ≥ 55 cmH2O (cough), and a RSBI < 68 (respiratory capacity)



(SCI, IF: 5.688)



Medicine 2019;98:40(e17392

ANN model achieved a good performance in prediction the weaning 

difficulty (simple, difficult  & prolonged) in planned extubation patients



Post-Extubation:
NIV/HFNC for Weaning? Steroids?



Hypercapnic COPD Patients

Girault et al. Am J Respir Crit Care Med 2011; 184:672–679.

reducing the risk of postextubation ARF



JAMA. 2018;320(18):1881-1888

Pts failed SBT→early extubation to NIV did not ↓MV time or death



Intensive Care Med (2018) 44:2192–2204

The use of NIV in weaning 

from MV ↓ hospital 

mortality, VAP & ICU LOS. 

NIV as a weaning strategy: 

most beneficial in 

COPD pts



JAMA. 2015;313(23):2331-2339

Pts with failed SBT or failed extubation→ outcome of HFNC use is similar to NIV 



NIV in the
Post-extubation (risk patients)

Agarwal et al. Respir Care. 2007 Nov;52(11):1472-9.



Assessment of Airway patency 
Before Extubation

• Cuff leak test

• Ultrasonography

• Video laryngoscopy
Normal Cuff test:
leak volumes ≥110 
mL or >24 % TV



Cuff leak test 準不準?

Cutoff value：130 cc, PPV：10-20%  NPV：>90%
沒過不一定有問題，有過應該沒問題

Pluijms et al. Crit Care. 2015 Sep 23;19:295.



Pluijms et al. Crit Care. 2015 Sep 23;19:295.



Prevention

• Adequate-size endotracheal tube (M/F:8/7)

• Minimized duration of intubation

• measured cuff pressures regularly

• IV corticosteroids before extubation

• Nebulized corticosteroids after extubation

Pluijms et al. Crit Care. 2015 Sep 23;19:295.

Abbasi et al. Adv Biomed Res. 2014 Aug 26;3:182.



Corticosteroids Dosage

Literatures Dosage Time before extubation

Cheng et al. 
2006

Methylprednisolone 4 × 40 
mg i.v. 24 hours

24 hours

François et al. 
2007

Methylprednisolone 3 × 20 
mg i.v. 12 hours

12 hours

Lee et al.2007 Dexamethasone 4 × 5 mg 
i.v. 48 hours

48 hours

Cheng et al. 
2011

Methylprednisolone 40 mg 
i.v. 4 hours

4 hours

Abbasi et al. 
2014

Budesonide 4 × 1 mg 
nebulized

48 hours

Pluijms et al. Crit Care. 2015 Sep 23;19:295



Prophylaxis Corticosteroids

Only selected with CLT!

Kuriyama, et al. CHEST 2017; 151(5):1002-1010



Weaning Experiences from 
Chi-Mei Medical Center



Unplanned Extubation

Central Line Associated Blood

Stream Infection

Sepsis Bundle

Early Mobilization

ABCDE Bundle

AI Application

Central Line Associated Blood

Stream Infection

2004

2009

2010

2012

2014

2016

2018



「早期下床活動」
縮短加護病房病人呼吸器使用天數

78

2014

2016

2018

Early Mobilization

ABCDE Bundle

AI Application



生命徵象穩定
(無使用升壓劑；Fio2＜60％)

是

急性呼吸衰竭置入氣管內管

加護病房觀察一至二天後轉一般病房續
治療

執行T型管訓練或check weaning profile

依病人需求，會診復健

執行心肺復健

評估移除氣管內
管

續治療後轉
RCC或RCW

續治療是

是

是

是

否

否



段階 I 段階 II 段階 III 段階 IV

入介

• 天每3次

•被 動運節關動

• 天每3次

•動主/主式助協

動運動

• 在坐上床 30鐘分

• 天每3次

• 在坐邊床 30

鐘分

• 位移邊床由動主

至床旁伴陪椅

30分鐘

下入進
段階一
準標的

的況情識意
步進

以可力肌肢上當
動活力重抗-二肱
力肌肌頭3/5上以

以可力肌肢下當
動活力重抗-四股
力肌肌頭3/5上以

識意
況情 識意無

成達能3上以個指
令 ：開 (關) 睛眼、

我著看、嘴開打
巴 頭舌出伸、點

頭、抬時五到數
毛眉高

段階和 II 同相 段階和 II 同相

壹 貳 參 肆 伍 陸 柒 捌 玖 拾 拾壹

文獻查證(依據Peter E. Morris 2008年介入計畫,分為四個階段)

80



對策實施與檢討：「早期下床」活動用運HFMEA行進安全性失疏之防護

管路滑脫 病人跌倒 0%
81
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CC Lai et al. Arch of Phys Med and Rehab 2017; 98:931-9

Peter E. Morriset al. Critical Care Medicine 2008; 36( 8): 2238-2243

100
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North Carolina Baptist H (Peter E. M)
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奇美醫院 Peter E.M

1343.0 
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勝出

1 USD=30.3NTD
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CC Lai et al. Arch of Phys Med and Rehab 2017; 98:931-9

Arch Phys Med Rehabil 1998;79:849-54
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%
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運用ABCDE bundle提升加護病房
呼吸器病人臨床照護成效

2014

2016

2018

ABCDE Bundle

Early Mobilization

AI Application
課題達成型品管手法



88

運用ABCDE bundle提升加護病房
呼吸器病人臨床照護成效

要活就要動 沒活動多病痛



Variable b SE t p 95% CI
Age -0.077 0.046 -1.026 0.306 -0.137~0.043
Sex -0.137 1.391 -1.849 0.066 -5.317~0.174

Body mass index -0.166 0.108 -2.227 0.027 -0.453~-0.027

APACHE II score -0.087 0.081 -1.137 0.257 -0.252~0.068

TISS score -0.025 0.113 -0.336 0.745 -0.261~0.187

GCS score 0.098 0.205 1.311 0.192 -0.136~0.673

No. of comorbidities
-0.062 0.035 -0.838

0.403 -0.097~0.039

Blood urea nitrogen 0.269 0.021 3.344 0.001 -0.029~0.114

Creatinine level 0.063 0.307 0.807 0.421 -0.358~0.853

Sodium level 0.041 0.138 0.547 0.585 -0.197~0.348

Potassium level -0.028 1.101 -0.371
0.711 -2.582~1.766

Calcium level 0.113 0.621 1.437 0.153 -0.335~2.120

Phosphate level -0.058 0.423 -0.699
0.485 -1.132~0.540

Albumin level -0.094 1.252 -1.213 0.227 -3.991~0.953

Hemoglobin level -0.232 0.317 -3.172
0.002 -1.631~-0.380

FiO2 -0.051 0.325 -0.601 0.549 -0.839~0.448
PaO2 0.003 0.019 0.032 0.974 -0.037~0.039
PaCO2 0.024 0.097 0.226 0.822 -0.017~0.214
PaO2/FiO2 -0.116 0.010 -1.079 0.284 -0.032~0.009

Respiratory rate 0.256 0.139 1.886
0.061 -0.013~0.539

Heart rate 0.093 0.056 1.112 0.268 -0.049~0.174

Mean arterial pressure
-0.127 0.043 -1.540

0.126 -0.151~0.019

Tidal volume -0.185 0.009 1.650 0.103 -0.032~0.003

Minute ventilation -0.145 0.466 -1.278
0.206 -1.523~0.333

MIP -0.063 0.107 -0.550 0.584 -0.272~0.154
MEP -0.210 0.040 -1.881 0.064 -0.156~0.005
RSIB 0.109 0.037 0.962 0.339 -0.038~0.108

Phase 2 (ABCDE bundle) -0.214 1.379 -2.864
0.005 -6.673~-1.228

F 8.202
R2 0.046

△R2 0.005

Table 4：Hierarchical regression model for associated factors and ICU days (N=173)
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早期下床武功祕笈 流感重症 ABCDE bundle

從武功祕笈到ABCDE bundle來改善呼
吸器病人預後



2014 2015 2016 2017

住院費用(萬) 42 32.9 18 16

平均住院費用(每人)

2014 2015 2016 2017

天數 10 7.5 7.3 6.8

住ICU天數

從武功祕笈到ABCDE bundle來改善呼
吸器病人預後
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2014

2016

2018

Early Mobilization

ABCDE Bundle

AI Application

跨單位合作：
加護醫學部、護理部(6BICU)、
復健部、呼吸治療科、藥劑
部、感染管制中心、資訊室

選擇改善工具 –
精實管理



導入智慧化組合照護模式
降低呼吸器相關事件發生率
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式模護照合組化慧智入導

• 運用智慧化呼吸器資訊拋轉(呼吸雲)/AI人
工智慧加速呼吸器脫離
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提供照護團隊即時資訊



效果確認
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延伸效益
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瞻妄發生率
ICU天數

呼吸器天數
住院費用

減少成本

拔管成功率
醫院榮耀



持續改善-ABCDE bundle

99

每天讓病人清醒 (Awakening)

接受自主呼吸訓練(Breathing)

物藥整調 (Coordination)

理管和測監妄瞻 (Delirium 
survey & management)

床下期早(Early Exercise 
and Mobility)

Artificial Intelligence



Take home message-weaning

• Balance of ventilatory workload & demand

• Weaning after readiness

• SBT (T-piece or PSV) 30~120’

• NIV or HFNC for risky patients

• Steroid use for CLT(-)

• Early mobilization/ABCDEF bundle

• Using AI for survey/weaning prediction


