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Full support 

TIME SPENT ON MECHANICAL VENTILATION

Ò2005  P. Navalesi (Pavia, Italy)



Tobin MJ. N Engl J Med 1994

Ventilator -Induced Diaphragmatic Dysfunction



MV ONSET MV DISCONTINUATION

MV ONSET MV DISCONTINUATION

MV ONSET MV DISCONTINUATIONWEANING FAILURE

Ò2005  P. Navalesi (Pavia, Italy)



471   PATIENTS SELF-EXTUBATED

WHILE ON MECHANICAL VENTIALTION

(i.e. no need for MV)

49%

242 REINTUBATED

229 NON REINTUBATED

51%



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

SELF EXTUBATION IN 75 PATIENTS

23%

77%

DURING FULL VENTILATORY 

SUPPORT

42 PATIENTS

DURING WEANING

33 PATIENTS

69%

31%



The process of Weaning 

EurRespirJ 2007;29:1033-56



CRITERIA FOR WEANING ONSET 

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

Objective measurements

Subjective clinical assessments

VAdequate oxygenation (PaO2>60 mmHg, PEEP<5-10 cmH2O, FiO2<0.4)

VStable cardiovascular system (HR <140, stable BP) 

VAfebrile (<38Á)

VNo significant respiratory acidosis

VAdequate hemoglobin (Hb>8-10g/dl)

VAdequate mentation (GCS>13, no continuous sedative infusion)

VStable metabolic status (acceptable electrolytes)

VResolution of disease acute phase 

(physician believes discontinuation possible)



EurRespirJ 2007;29:1033-56



A method for Screening 

(Spontaneous Breathing Trial = SBT) 

A method for Weaning

Difficult-to-wean patients 

(i.e., patients who fail SBT) 

MechanicalVentilation

Assessment of Weaning Readiness 





Assessment of readiness

Weaning indices



Tobin et al: Am Rev Respir Dis 1986; 134: 1111
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Rapid Shallow Breathing Index (f/VT)

Yang and Tobin N Engl J Med 1991

Åf/VT 105



15 x mPaw/MIP + 3 x RSBI /100 ï5 < 1

15 x mPaw/MIP + 3 x RSBI /100  < 6

0.87



ideal index

real index



Methods for Screening:

Spontaneous Breathing Trial



ÅT-piece 

Å246

ÅPSV 7

Å238

ÅSuccess

Å192 (78%)

ÅFailure

Å54

ÅReintubation

Å36

Å(18.7%)

ÅSuccess

Å205 (86%)

ÅFailure

Å33

ÅReintubation

Å38

Å(18.5%)

What type of SBT to test readiness?

Esteban et al. Am J Respir Crit Care Med 1997



What is the optimal duration 

of screening trial (SBT)?



Å526 patients

ÅMV > 48 hrs

ÅT-piece 30 min

Å270

ÅT-piece 120 min

Å256

ÅSuccess

Å237 (88%)

ÅFailure

Å33

ÅReintubation

Å32

Å(13.5%)

ÅSuccess

Å216 (84%)

ÅFailure

Å40

ÅReintubation

Å29

Å(13.4%)

How long should the T ςpiece SBT be?

Esteban et al. Am J Respir Crit Care Med 1999; 159: 512



How long should the PS SBT be?

Perrin et al, Intensive Care Med 2002

98 pts MV >48h
PSV decreased

Enrolled: all readiness criteria satisfied

N = 46

PSV 7, 30 min
N = 52

PSV 7, 120 min

N = 43
Passed, 93%

N = 46
Passed, 88%

Reintubation
4 (9%)
2 (4%)



Brochard

1994

Esteban

1995

Ely

1996

Valleverd½

1998

Esteban

1999

RR > 35/min > 35/min > 35/min > 35/min > 35/min

PCO2

Increase >

8 mmHg

Increase >

8 mmHg

Increase >

8 mmHg

Increase >

8 mmHg

Increase >

8 mmHg

HR
> 140

or change 20%

> 140 

or change 20%

> 140 

or change 20%

> 140

or Ü20%

> 140

or change 20%

SaO2 < 90% < 90% < 90% < 90%

SAP

mmHg
> 180 < 90 > 180 < 90 > 180 < 90 > 160 < 80 > 200 < 80

OBJECTIVE INDEXES



Brochard

1994

Esteban

1995

Ely

1996

Valleverd½

1998

Esteban

1999

Diaphoresis P P P P

Agitation P P P P

Anxiety P P P P

Depressed

Mental

Status
P

SUBJECTIVE INDEXES



EurRespirJ 2007;29:1033-56



Esteban et al, AJRCCM1997

0

5

10

15

20

25

What mode?

T piece    PSV How long?

A) Esteban et al, AJRCCM 1999

0

5

10

15

20

25

T Piece (A) PSV (B)

30

120

B) Perrin et al, Intensive Care Med 2002













EurRespirJ 2007;29:1033-56



Summary of SBTs

ωSBT is an integral part of a weaning trial 

ωMethod for SBT does not significantly influence 

ςthe rates of trial failure 

ςreintubation  

ςsuccessful extubation

ωDuration of SBT using T-piece or PS 

longer than 30 minutes is unnecessary in simple 

weaning

ω120 minute SBT might be preferable in difficult 

weaning  



0

10

20

30

40

50

60

70

80

90

100

0 1 3 5 15 25

control        
(151 pts)

intervention
(149 pts)

Ely et al N Engl J Med 1996

2-Step approach: 

Daily screening of respiratory function (index) 

Spontaneous Breathing Trials

% of pts

on MV 

Days 

Self extubation, reintubation,
tracheostomy, ICU costs



The Difficult- to-Wean Patients



Esteban et al., N Engl J Med 1995, 332: 345-50

14 ICUs:

-12 mo prospective study

-546 pts meeting weaning

criteria



Brochard et al., AJRCCM 1994, 150: 896

3 ICUs:

Creteil, Rome, Barcelona

-18 mo prospective study

-456 pts meeting weaning

criteria


