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Weaning from
mechanical ventilator



Four steps

I Exchange between air
and lungs

I Exchange between lung™
and blood

I Transport in blood
I Exchange between bloo

& cells ~_\
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Days ofweaning vs. ICU mortality
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Effect of end-stage renal disease on long-
term survival after a first-ever mechanical

ventilation: a population-based study

Chin-Ming Chen'*#", Chih-Cheng Lai’, Kuo-Chen Chengs'g, Shih-Feng Weng2'6, Wei-Lun Liu*’

and Hsiu-Nien Shen*”"

@ CrossMark

ESRID, the mortality risk after a-MV, but longterm survival seemed similar
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Probability of survival

World Journal of

Gastroenterolo &
World J Gastroenterd017Ma 8: 23(12): 2201-2208

ORJGINAL ARTICLE

Retrospective Cohort Study  ChihCheng Lai, Churgan HoKuo-Chen Cheng;hienMing ChaoChinMing Chenwilly Chou
Effect of liver cirrhosis on long-term outcomes after acute
respiratory failure: A population-based study

LC, especiallyjnon-cryptogenic LC, significantlyythe risk of

death after 4-MV.

No. of deaths L LC™=#  Adjusted hazard
1 00 patients patients ratio
- (n = 5551) (m = 11102)  (95%CI)
— — No liver cirrhosis Overall 3747 (67.50) 5902 (53.16) 1.38 (1.32-1.44)"
. Age (yr)
— Non—cryptogenlc LC (as HBV, HCV related) <50 763(13.75) 744 (6.70) 1.96 (1.76-2.18)"
) 50-64 911 (16.41) 1369 (12.33) 1.40 (1.29-1.53)°
075 = ' Cryptogenic LC 65-79 1368 (24.64) 2458 (22.14) 1.24 (1.16-1.32)
=80 705(1270) 1331 (11.99) 1.41 (1.04-1.25)°
Gender
Male 2464 (44.39) 3770 (33.96) 1.42 (1.35-1.49)°
Female 1283 (23.11)  2132(19.20) 1.30 (1.21-1.39)°
0 ] 50 Department
Surgical 255 (459)  595(5.36) 1.32 (1.14-1.54)
Medical 3492 (62.91) 5307 (47.80) 1.37 (1.31-1.43)°
Number of organ failures
0 2074 (37.36) 4015 (36.16) 1.40 (1.33-1.47)"
1 1379 (24.84) 1691 (15.23) 1.26 (1.17-1.35)°
0.25 =2 294(530)  196(177) 1.16 (0.96-1.41)
Comorbidity
DM 1374 (24.75) 2432 (21.91) 119 (1.12-1.28)"
Log-rank test: 2 < 0.01 HTN 1583 (2852) 2851 (25.68) 1.15 (1.08-1.22)°
CAD 716 (1290) 1276 (11.49) 1.17 (1.07-1.28)"
0.00 K | | | ESRD 488 (8.79)  920(8.29) 1.19 (1.06-1.33)"
COPD 789 (14.21) 1459 (13.14) 1.15 (1.05-1.26)°
0 5 10 15 Cancer 972 (17.51) 1668 (15.02) 1.31 (1.21-1.42)°
. ) Stroke 680 (12.25) 1261 (11.36) 1.16 (1.06-1.28)°
Time to mortality CHF 563 (10.14) 1002 (9.03)  1.21 (1.09-1.34)"
HBV 7 (0.13) 12(011)  0.54 (0.11-2.57)

HCY 11 (0.20) 20(018) 043 (0.14-1.28)




Weaning failure Vs. ICU mortality

Rate in %
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CurrOpinCritCare2013 19:5764



IObservationaI Study

Medicine

Medicine 016 95:41(e4852

Establishing predictors for successfully planned

endotracheal extubation

Chih-Cheng Lai, MD?, Chin-Ming Chen, MD"“, Shyh-Ren Chiang, MD*¢, Wei-Lun Liu, MD?,
Shih-Feng Weng, PhD®, Mei-I Sung, RT®, Shu-Chen Hsing, RT®, Kuo-Chen Cheng, MD®""

6583patients were enrolled and03patients ©.1%) hadextubationfailures.

The overall ishospitalmortality rate was11.3%

All adult (=18 year) patientsreceiving
mechanical ventilation and planned
endotracheal extubation
N=14933

|

Intubation = 48
hours before

Intubation> 48
hours before

extubation extubation
N=4532 N=10401
Successful Exclude repeated
extubation intubation (take
N=6180 1st intubation

Failed extubation

N=403

only)
N=6583

Figure 1. The algorithm of patients enrollment.
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Figure 2. Reason for reintubation (n=403).



Course of Mechanical
Ventilation

Admit

Suspect Spont
ready for breathing
weaning trial (SBT) Reintubation
Treat Assess Extubation
Acute readiness
Respir to wean
Failure

»| Discharge
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Ventilator weaning

. Treatment of cause of acute respiratory failure

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

. SBT trial comparison & how long?

. Weaning Index /Protocol

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

. Weaning Experiences from Chi -Mel Medical
Center |

" .
.....




Lung disease

Cardiovascular
dysfunction

Muscle weakness

Diminished respiratory drive

Chest-wall disease

Impaired neuromuscular function

Figure 2. Pathologic States That Result in an Imbalance between Respiratory-
Muscle Capacity and Respiratory Load.
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A Possible infection survey & treatment

A Dynamic assessment of fluid
responsiveness into EGDT

A Conservative fluid therapy

A Lung protective strategy in ARDS
A Light sedation

A Early mobilization



Treatment of cause of acute /

. . \
respiratory failure




Early fluid resuscitation



Cumulative Initiation of Effective Antimicrobial
Therapy and Survival in Septic Shock
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| Incorporating Dynamic Assessment of Fluid
Responsiveness Into Goal-Directed Therapy:
A Systematic Review and Meta-Analysis

Dynamic Control Risk Ratio Risk Ratio
therapy
ssifﬁ;’?oﬁﬂ, Events Total Events Total Weight " gSancom M-H, Random, 95% CI
Kapoor 2008 0 15 0 15 Not estimable
Goepfert 2013 0 50 0 50 Not estimable
Kumar 2016 0 30 0 30 Not estimable
Colantonio 2015 0 42 4 44 1.4% 0.12 [0.01, 2.10] -
Scheeren 2013 0 32 2 32 1.3% 0.20[0.01, 4.01]
Buettner 2009 0 40 1 40 1.1% 0.33 [0.01, 7.95]
Parke 2015 0 70 1 74 11%  0.35[0.01, 8.50] -
Lopes 2007 2 17 5 16 5.1% 0.38 [0.08, 1.67] -
Richard 2015 7 30 14 30 20% 0.50 [0.24, 1.06] —a—
Pearse 2015 28 368 42 366 54.7% 0.66 [0.42, 1.05] —-
Jhanji 2010 9 90 6 45 12.1% 0.75[0.28, 1.98] —_—e
Mayer 2010 2 30 2 30 3.2% 1.00 [0.15, 6.64]
Total (95% Cl) 814 772  100.0% 0.59[0.42, 0.83] PLR PPV SVV ’ CVP MAF)
Total events 48 77 ' ' !
Heterogeneity: Tau? = 0.00; Chi? = 3.28, df = 8 (P = 0.92); I = 0% 0 61 011 ] 150
Test for overall effect: Z = 3.04 (P = 0.002) Favours [Dynamic Therapy] Favours [Control]

Figure 2. Effect of goal-directed fluid therapy guided by dynamic assessment of fluid responsiveness on mortality.

CritCare Med2017 45:15381545 ﬁg
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Medicine

ISystematic Review and Meta-AnalySIiS = = = i eemrireeeiassenaes arausssranassnnee

Relative efficacy and safety of early lactate
clearance-guided therapy resuscitation in
patients with sepsis

A meta-analysis

Lactate clearance  Control Risk Ratio Risk Ratio

1 U JEIlly 10Ldl WWEIUNt _ Ivi=n, FIACU

Medicine 019 98:8e14453 3.4.1 Lactate-guided therapy versus Scvo2>70%
Jones 2010 % 50 M 150 112% 074046 117] B
Lv 2015 N0 B 5 UM% 047,109 -
Puskarich 2012 N 15 8% 0800512 5
Tian 2012 62 1219 64% 045021007 =1
lactate clearance Tian 2012 B2 219 6%  05[03,110 -1
Wang 2014 1% 3 % 0490024100 T
(>1O%/ 6h) Yu 2013 5 % 7 % 3% 0710219 i
superior to Scv@(>70%) zhou 2017 B0 50 180 283%  066[045,00) T
Subtotal (95% C) 652 B9 1000%  068[056,082) b
Total events 134 197
Helerogenelty Ch = 247, df=7 (P=0.90) = 0%
Testfor overal efet: 2= .11 (P < 0.000) in-hospital mortality
Total (95% C) 552 B9 1000%  068[056,082) '
Total events 134 197 . . . .

e Op2 = =7(P=000: =Y ' :
morTe J R
st lor overail iy ( 9 ) Favours [LC] Favours [controf
Test for subaroun differences: Not aoolicable
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Original Article
The Implementation of Sepsis Bundles on the Outcome of Patients With Severe
Sepsis or Septic Shock in Intensive Care Units™

Shu-Lien Chou !, Khee-Siang Chan L2 Kuo-Chen Cheng 3.4.3 Willy Chou !, Hui-Mei Hung 2
Chin-Ming Chen "

ltems Survivor(n=118) Nonsurvivor(n=46) LI @I "hw 0 cpp’: [/ L pvalue*
After Bundle intervention 87(73.7%) 22(47.8%) 0.007 0.256(0.101~0.647) 0.004
LactateClkarance >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 Il scores 21.57.7 28.38.1 <0.001

TISS scores 27.0 6.9 31.8.9 0.002

Coma scales

Intra-abdomine >1O%(ICU >10%) 3

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




@ JAMA Network-

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

100+
Hazard ratio, 0.75 (95% Cl, 0.55-1.02); P=.06
80-
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>
E 60| |targeting serunactatelevels 10 difference
=
= Lactate
£ 40- ac
E Peripheral perfusion
=
()
20-
0 - | | ) ) ) ] I I I I I I | 1
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Time, d
No. at risk
~ Lactate 212 192 168 160 152 148 140 135 134 133 130 124 122 120 120

Peripheral perfusion 212 182 171 164 159 155 152 152 148 146 142 141 139 138 138
U e All Rights Reserved. T



The Importance of Fluid Management in
Acute Lung Injury Secondary to Septic
Shock

CHEST 2009; 136:1021 109

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

100

20 - p<0.001
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Initial Fluid Resuscitation: Adegquate Adequate Inadequate Inadequate

Fost-Resuscitation
Fluid Management: Conservative Liberal Conservative Liberal



JOURNAL RESEARCH ARTICLE MICROBIOLOGY
OF MEDICAL Chao et al., Journal of Medical Microbiology 2017;66:1421-1428 ‘ S

MICROBIOLOGY DOl 10.1099/jmm.0.000593

Outcomes of patients with severe influenza infection admitted
to intensive care units: a retrospective study in a medical
centre

Chien-Ming Chao," Chih-Cheng Lai,' Khee-Siang Chan,? Kuo-Chen Cheng,®* Willy Chou,” Kuo-Shu Yuan®’ and
Chin-Ming Chen?®*

Table 5. Cox regression analysis for predictors of intensive care unit
mortality (n=1285)

Variable B HR 95 % CI P
value
Age years A The mortality rate of severe
50-64 0632 1.882 0210-16.886 0572 . . .
>65 0555 1742 0.179-16.904 0.632 influenza patlentS admitted to
APACHE II score 0018 1.018 0922-1.124 0727 : 0 )
TISS score 0045 1.046 0.955-1.146  0.332 the ICU was hlgh (264 /0 !
Glasgow Coma Scale score 0076 1079 0911-1278 0381 A ANe g atlve ﬂ u |d b al ance
Multiple organ failures >2 1.286 3.618 1.058-13.662 0.048
T e L associated with better survival
ARDS at admission 0213 1237 0357-4287 0738
APTT, second 0017 1017 0987-1.048  0.260
BUN, mg dl ™! 0010 1010 0998-1.022  0.093
Potassium, mmol 1~ -0332 0718 0357-1443 0352
Lactate, mmol 1! 0093 1.097 0968-1243  0.146
Platelet, 10* per mm’ 0.000 1.000 1.000-1.000  0.646
Mechanical ventilation -0.769 0464 0.083-2.584 0.381
Fluid-negative balance within -1,017  0.362 0.140-0.934 0.036
7 days of admission to ICU




Comparison of Two Fluid

-Management

Strategies in Acute Lung Injury

Proportion of Patients

1.0-

... Alive, liberal strategy

0.9+
&4 T Alive, conservative strategy
Breathing P ———————
b9 without _'H____.-—-—““‘"'"_“_-____: _______
0.6 @assistance, T e ‘
R i Breath|r|1'gbW|t|hc3cutta55|stance,
g -~
o5 strateey /- iberal strategy
.r’f //
- /s 5
04 / /| Conservative strategy: Improved
/ : .
034/ / ventilator & ICU free days within
[/
024 [/ 28 days(p<0.001)
.i'.(f /
,r,/'
014 /,
4
0.0 | | | | | |
0 10 20 30 40 50 60

Days

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




Mechanical Ventilation of Sepsis-
Induced Acute Lung Injury (ALI)/ARDS

Mortality* - Low vs Traditional Tidal Volume

P=0.007
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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

Lung protective ventilation strategy for the acute respiratory
distress syndrome (Review)

Analysis I.1. Comparison | Protective versus conventional, Qutcome | Mortality at the end of the follow up

e THE COCHRANE
Review: Lung protective ventilation strategy for the acute respiratory distress syndrome
Comparison: | Protective versus conventional C o L LA B O RAT I 0 N

Qutcome: | Mortality at the end of the follow up period for each tn’al[ Mortallty IS Iower Wlth LPS for ARDS}

Study or subgroup Protective Conventional Risk Ratio Weight Risk Ratio
/M n/N M-H Fixed,35% Cl M-H,Fixed 35% CI
Amato 1998 13/29 17724 — 67 % 0.63[0.39, 1.02]
Brochard 1998 27/58 2458 ™ 79 % 1.23 [ 0.80, 1.89 ]
Stewart 1998 30/60 28/60 - 0.1 % .07 [ 074, 1.55]
Brower 1999 13/26 12/26 - 4.3 % .08 [ 062, 1.91]
ARDS Network 2000 133/432 1 70/429 B 61.5% 0.78 [ 0.65,0.93 ]
Villar 2006 | 7/50 25/45 " 9.5 % 0.61 [ 0.38,0.98 ]
[ Total (95% CI) 655 642 * 100.0 % 0.83[0.72, 0.95 ] ]

Total events: 233 (Protective), 274 (Conventional)

Heterogeneity: Chi* = 9.24, df = 5 (P = 0.10); > =46%

Test for overall effect Z = 2.69 (P = 0.0072 :

= loroverat etie - ) The Cochrane Library 2013, Issue 2

Test for subgroup differences: Mot applicable

01 02 05 2 5 10

Favours treatrment Favours control



Sedation Goal in ICU Patients

A Light SedationRASS?2 to +1) vs. Deep Sedation (RASS)2

¢ The 2013 guidelines suggested targetiigit levels of sedatioror usingdaily
awakening trials and minimizing BZD$0 improve shoriterm outcomes

Time to extubation (3 RCTs, 453 patients) Tracheostomy rate (1 RCT and observational study, 452 patients)

Study or subgroup Mean difference (IV, random, 95% ClI) Study or subgroup Risk ratio (IV, random, 95% ClI)
Treggiari 2009 -2.60 (-5.51, 0.31) _.— Treggiari 2009 0.73 (0.17, 3.12)
Shehabi 2013 0.02 (-1.38, 1.42) + Tanaka 2014 0.57 (0.40, 0.80) ——
Bugedo 2013 -1.00 (-2.79, 0.79) —I—:—
: Total (95% Cl) 0.57 (0.41, 0.80) S
Total (95% Cl) 0.77 (-2.04, 0.50) - 01 02 o5 1 s 5 0
_Ilo ; I 0 (day) ; I 10 Favourd_ightsedation FavoursHeavysedation

FavourdS FavourHS

Time to extubation (3 observational studies, 1524 patients) Light sedation wasot associatedwith reduction in:

Study or subgroup Mean difference (IV, random, 95% Cl) - Delirium (2 RCTS, 140 patients), RR 0.96 (95% CI, 0.80
Shehabi 2012 -5.30 (-5.89, -4.71) = E to 116)
Shehabi 2013 247(412,-136)  —e— - PTSD (2 RTCs, 62 patients), RR 0.67 (95% Cl, 0.12 to
Balzer 2015 -2.30 (-2.65, -1.95) + 37 9)
Total (5% CI) 3.46 (5.70, 1.23) <@ - Depression (2 RCTs, 128 patient), RR 0.76 (95% ClI,

0 . e . 0.10 to 5.58)

Favourgexperimenta) Favourgcontrol)

ANAAM-190814 1. CritCare Med. 2018 Sep;46(9):e82873. (2018 PADIS Guidelines) 27



Non-BZD: First Choice of Sedative

Cardiac Surgery

Noncardiac Surgery
(Propofol,Dexmed > BZD)

A Propofol can reducé1.6 hrto
extubation versus BZDs

A Propofol can achieve light sedati@r® hr
faster than BZDs

Time to extubation (10 RCTs, 423 patients

Mean difference (IV, random, 95% CI)

(Propofol > BZD)

A Propofol can reducé.4 hrto extubation
versus BZDs

A Propofol can achieve light sedati6g
min faster than BZDs

Time to extubation (7 RCTs, 409 patients)

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

Grounds 1987 -3.35 (_4.10, -2.60) . Boeke 1989 -76.20 (-109.59, -42.81) ——

Snellen 1990 -1.48 (—3.28, 0.32) L Clarke 1991 -3.54 (-11.23, 4.15) '
Carrasco 1993 2 -13.10 (-15.36, -10.84)

McMurray 1990 -1.93 (-2.26, -1.60) - costa 199 520 (5,65, -4.75)

Roekaerts 1993 -2.35(-3.92, -0.78) S Barrientos-Vega 1997  -63.10 (-86.70, -39.50)
Searle 1997 -0.07 (-0.71, 0.57) —— Hall 2001 2 -23.90 (-49.91, 2.11)
Dowd 2001 -0.30 (-1.11, 0.51) —— Hall 2001 3 -38.40 (-73.18, -3.62)
Ling 2008 -0.80 (-1.00, -0.60) + Mesnil 2011 -4.57 (-10.58, 1.44)
Srivistava 2014 0.35 (0.30, 0.41)
Total (95% Cl) 1141 (-2.19, -0.64) > Zhou 2014 -42.00 (-52.67, -31.33)

-4

2

Total (95% Cly

-11.60 (-15.62, -7.58)

-2 )
Favourspropofol FavoursBZD 100

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) —a—

Rorkaerts 1993 -61.00 (-96.65, -25.35) ———

Time to light sedation (10 RCTs, 35

Mean difference (IV, random, 95% ClI)
-1176.00 (-1373.44, -978.56) 4

patients
Study or subgroup
Carrasco 1993 2
Carrasco 1993
Carrasco 1993 3

Not estimable
-3174.00 (-3632.15, -2715.85) 4

i
i
i
i
H Chamorro 1996 2 -210.00 (-355.22, -64.78) —a—
i Chamorro 1996 -50.00 (-63.07, -36.93) u
{
Total (95% Cl) -51.80 (-77.42, -26.19) ’ i Weinbroum 1997 -60.0 (-71.53, -48.47) u
T T T T Sanchez 1998 -550.00 (-778.43, -321.57 S S
-100 -50 0 (min) 50 100 - ¢ )
Favourspropofol FavoursBZD Sandiumenge 2000 -227.00 (-592.05, 138.05) R
Mesnil 2011 -168.90 (-249.86, -87.94) ——
Zhou 2014 -3390.00 (-4334.52, -2445.48) 4

L 2

T T
-500 0 (min) 500 1000
Favourspropofol FavoursBZD 28

CritCare Med. 2018 Sep;46(9):e82873. (2018 PADIS Guidelines)

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

I
-1000
ANAAM-190814



|CU rehabilitation

He has been in the unit for 10 days
and largely immobile...

Is there anything we can do to prevent
| ICU-related weakness?

||



Mobility Is Medicine

Endothelium -

function Chronic

inflammation

Neuromuscular 4\
integrity

 Depression

- o .i 7¢" ’
homeostasis N !, /
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Early, goal-directed mobilisation in the surgical intensive
care unit: a randomised controlled trial The Lancet 2016

Stefan | Schaller, Matthew Anstey, Manfred Blobner, Thomas Edrich, Stephanie D Grabitz, llse Gradwohl-Matis, Markus Heim, Timothy Houle,
Tobias Kurth, Nicola Latronico, Jarone Lee, Matthew | Meyer, Thomas Peponis, Daniel Talmor, George C Vemahos, Karen Waak, | Matthias Walz

Hoss Zafonte Matthmas Eikermann, for the International Early 500 5-quided M obdizatron Eesearch Inrbiatiee®

Mobility (n=104) Control (n=96) P value
Total PT minutes in ICU 60 (0-110) 48 (20-128)
Sedation Score (RASS) -0.7(0.1) -0.8 (0.1)

Mean SOMS in ICU 2.2(1.0) 1.5 (0.8) <0.001

I tICU DJ/C 52% 25%
| ICU / Hospital LOS 71 (0-12) 715 (11-27) 10 (6-15)/22(15-30) 0.005/0.01

Func Indepen/DC home 51% /51% 28% [ 27% 0.003 /<0.001
ICU delirium-free days 25 (16-27) 22 (15-295) 0.016

 Adverse events:
— No serious adverse events, no imp't difference between groups
— In-hospital/3-mo. death: 16% v. 8% (p=0.09)/ 22% v. 17% (p=0.35)
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Clinical outcomes of different groups
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Effectiveness of early rehabilitation on
patients with chronic obstructive lung
disease and acute respiratory failure in

intensive care units: A case—control study
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Early rehabilitation for COPD pts in the ICU with ARF is associated with MV durjat I c
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Table 3. Clinical outcomes of the groups.®
[ Assed for eligibility (n=189) ] Groups: Variables Total (h = 105)  Rehabilitation (n = 35)  No rehabilitation (n = 70) p
/ \ 28-Day survival 97 (92.4) 33 (94.3) 64 (91.4) 0716
Survival at discharge 90 (85.7) 31 (88.6) 59 (843) 0.554
[ Initial Rehabilitation (n= 76) ] Initial NO Rehabilitation (n=113) ] ﬂ-l\frcjfif!f:?:\i?ﬂ?; ||;192 {i8|67)q 2 |q733 (z4l|3'.\?g_q |5n6(|] (25 |7‘J)I; 7 23:2;2
||CU stays (days) 8.1 +78 58 + 6.1 9.2 + 83 0.033
I I Hospital stays (days) 229 + 215 179 + 146 254 + 24.0 0.095
Medical costs (xNT$10,000) 203 + 197 152 + 13.6 229 + 217 0.058
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Match on age, gender,
medical admission, BMI,
APACHE II, TISS, GOLD

stage, cause of intubation
and systems of
respiratory failure in 1:2

[ Rehabilitation group (n=35) ]
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[ NO Rehabilitation group (n=70) ]
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