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TIME SPENT ON MECHANICAL VENTILATION
Onset MV discontinuation
of weaning criteria met
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Table 3: Complications of Mechamcal Ventlation.

Ventilator -Induced Diaphragmatic Dysfunction
Toxic effects of oxygen
Endotracheal-tube complications
Laryngeal imjury
Tracheal stenosis
Tracheomalacia
Endobronchial intubation
Sinusitis
Yolume-induced alveolar injury
Barotrauma
Decreased cardiac output
Pneumonia
Psychological problems

Tobin MJ. N Engl J Med 1994



MV ONSET MV DISCONTINUATION

MV ONSET MV DISCONTINUATION

MV ONSET WEANING FAILURE MV DISCONTINUATION

O 2005 P. Navalesi (Pavia, Italy)



PATIENTS SELF-EXTUBATED

WHILE ON MECHANICAL VENTIALTION

242 REINTUBATED

g

229 NON REINTUBATED
(I.e. no need for MV)



SELF EXTUBATION IN 75 PATIENTS

DURING EULL VENTILATORY DURING WEANING
SUPPORT 33 PATIENTS

42 PATIENTS

7%

-

23%

69%

Epstein SK J at all. Am J Respir Crit Care Med: 2000; 161: 1912-1916



The process of Weaning

1) Treatment 3) Assessing 5) Extubation | | 6) Re-intubation
of ARF readiness

to wean

2) Suspicion

EurRespird 2007;29:10356



CRITERIA FOR WEANING ONSET

Objective measurements

V Adequate oxygenation (PaO,>60 mmHg, PEEP<5-10 cmH,0O, Fi0,<0.4)
V Stable cardiovascular system (HR <140, stable BP)

V Afebrile (<384

V No significant respiratory acidosis

V Adequate hemoglobin (Hb>8-10g/dl)

V Adequate mentation (GCS>13, no continuous sedative infusion)

V Stable metabolic status (acceptable electrolytes)

Subjective clinical assessments

V Resolution of disease acute phase
(physician believes discontinuation possible)

Collective Task Force (ACCP, AARC, ACCCM) Chest: 2001; 120 (6): 375s-395s



Classification of patients according to the weaning process

Group/category

Simple weaning

Difficult weaning

Prolonged weaning

Definition

Patients who proceed from initiation of weaning to successful extubation on the first
attempt without difficulty

Patients who fail initial weaning and require up to three SBT or as long as 7 days
from the first SBT to achieve successful weaning

Patients who fail at least three weaning attempts or require >7 days of weaning
after the first SBT

EurRespird 2007;29:10356



Mechanicalentilation
Assessment of Weaning Readiness

A method for Screening
(Spontaneous Breathing Trial = SBT)

A method for Weaning
Difficult-to-wean patients
(l.e., patients who fail SBT)



INTERRUPTION OF SEDATIVE INFUSIONS IN CRITICALLY ILL PATIENTS UNDERGOING MECHANICAL VENTILATION

DAILY INTERRUPTION OF SEDATIVE INFUSIONS IN CRITICALLY ILL PATIENTS
UNDERGOING MECHANICAL VENTILATION

JoHN P. KrRess, M.D., ANNE S. PoHLMAN, R.N., MicHAEL F. O"ConnoR, M.D., AND JESSE B. HaLL, M.D.
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Assessment of readiness

Weaning indices



Rapid Shallow Breathing Index (f/Vr)

~— 80
60
40
20

Yang and Tobin N Engl J Med 1991
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Theodoros Vassilakopoulos The combination of the load/force balance

Christina Routsi

Christinu Sotiropoulou and the frequency/tidal volume can predict
naris Bitsakou .

loannis Stanopoulos weaning outcome

Charis Roussos

Spyros Zakynthinos
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Threshold value

Sensitivity and specificity equal
/] = True positives
Threshold value [ = Falise positives
E = False negatives
D = True negatives

Values of diagnostic variable

(b)

Test negative | Test positive

Increased specificity, decreased sensitivity

Threshold value

Test negative | Test positive




Methods for Screening:
Spontaneous Breathing Trial



What type of SBT to test readiness

Ar-piece SV7
| R46 | 238
[ | [ |

Muccess ailure Muccess Aailure
492 (78%) Jisyil 05 (86%) /83
Reintubation Reintubation
86 88
X18.7% X18.5%

Esteban et al. Am J Respir Crit Care Med 1997




What Is the optimal duration
of screening trial (SBT)?



How long should the dpiece SBT be?

526 patients
V > 48 hrs

AV
[
Ar-piece 30 min Ar-piece 120 min
R70 K56

| | | |
Muccess Aailure uccess Aailure
K37 (88%) 283 216 (84%) A0
AReintubation AReintubation
82 &9
X13.5% 13.4%




How long should the PS SBT be?

98 pts MV *48h

PSV decreased
Enrolled: all readiness criteria satisfied

N = 46 /\ N = 52

PSV 7, 30 min PSV 7,120 min

N = 43 Reintubation N = 46
Passed, 93% | 4 (9%) Passed, 88%

2 (4%)

Perrin et al, Intensive Care Med 2002




OBJECTIVE INDEXES

Val | evle r Estéban

Brochard Esteban Ely
1994 1995 1996 1998 1999
RR | >35/min > 35/min > 35/min > 35/min > 35/min
Increase > Increase > Increase > Increase >
PCO increase > 8 mmHg 8 mmHg 8 mmHg 8 mmHg
2| 8 mmHg
LR > 140 > 140 > 140 > 140 > 140
or change 20% | or change 20% | or change 20% | or U 20% or change 20%
Sa0, | <90% < 90% < 90% < 90%
SAP
> 180 <90 > 180 <90 > 180 <90 > 160 < 80 > 200 < 80

mmHg




SUBJECTIVE INDEXES

Brochard | Esteban =), Val | e \/IeEsterJa‘n
1994 1995 1996 1998 1999

Diaphoresis

Agitation

Anxiety

Depressed
Mental
Status




1\ B SRGE Failure criteria of spontaneous breathing trials

Clinical assessment and
subjective indices

Objective measurements

Agitation and anxiety

Depressed mental status
Diaphoresis
Cyanosis
Evidence of increasing effort

Increased accessory muscle activity

Facial signs of distress

Dyspnoea
Pa0, <50-60 mmHg on FI,0. =0.5 or Sa,0. <90%
PaC0, =50 mmHg or an increase in Pa,CO, =8 mmHg
pH <7.32 or a decrease in pH =0.07 pH units
fa/VT >105 breaths-min'-L™
fa >35 breaths-min™' or increased by =50%
fc >140 beats-min™ or increased by >20%
Systolic BP >180 mmHg or increased by =20%
Systolic BP <90 mmHg

Cardiac arrhythmias

EurRespird 2007;29:10356




What mode?

A) Esteban etal, AJRCCM 1999
B) Perrin et al, Intensive Care Med 2002



Intensive Care Med (20000 36:1171
OO0 1001007 /<001 34-010- 1 870-0)

seen Cabello Physiological comparison of three spontaneous

Ferran Roche-Campo breathing trials in difficult-to-wean patients
Laurent Brochard
Francisco J. Gomesr

Jordi Mancebo




205 patients under mechanical ventilation
J 24 deaths
181 fulfilled weaning criteria
T-plece trial
76 SBT failed

33 not carrying
Swan-Ganz

43 carrving Swan-Ganz

| l

|

Study Population: M = 14

11 LVHF +

-I‘n-ur ..[II1|IT-.- - =2
-Successful extubation as the result of rapid treatment, n=20

Fig. 1 Flow chart: Left ventricular heart falure (LVAF) defined by
a pulmonary artery occlusion pressure = 18 mmHg occurred in 32
patients, accounting for 74% of the patients wath a Swan-Ganz
catheter (43 patents) and 4 of the total group of patents who
falled a T-prece tnal (76 patients)
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Low PS test PS test with
T-piece test without PEEP PEEP

=20 -

40 -

60 -

80 -

=100 -

% Decrease in PTP




% Increase in PAOP
100 -

80

60 -

40

20 -

I
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Incidence of weaning success and failure

First author [Ref.] Yr

FARIAS [24]
EsTEBAN [22]
VALLVERDU [17]
EsTEBAN [25]
EsTEBAN [16]
BROCHARD [18]
Total

edasnorn

Subjects

Failed initial

1. SBT: spontan

Passed Initial
SBT

Re-intubated Total failed

weaning

EurRespird 2007;29:10356

Successful

weaning




Summary of SBTs

SBT Is an integral part of a weaning trial

Method for SBT does not significantly influence
the rates of trial failure
reintubation
successfuéxtubation

Duration of SBT usingpiece or PS

longer than 30 minutes Is unnecessary in simple
weaning

120 minute SBT might be preferable in difficult
weaning



2-Step approach:
Dally screening of respiratory function (index)
Spontaneous Breathing Trials

% of pts 100 .\

onmv 90 \

80

701\

60 \ control

0 \ (151 pts)
- intervention

40 (149 pts)

10

10

O | |

Days

Ely et al N Engl J Med 1996

15 25

Self extubation, reintubation,
tracheostomy, ICU costs




The Difficult- to-Wean Patients
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Esteban et al., N Engl J Med 1995, 332: 3450



Brochard et al., AJRCCM 1994, 150: 896



