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Hospital Cinico U. de Chie:

Weaning

Bendixin (1965)
“Sacar al paciente del VM 3-4' cada media hora y si tolera, aumentar el periodo de desconexion
rapidamente”

Respiratory Care. Mosty

Egan (1977)

“Cuando el paciente puede respirar sin asistencia por un dia, moviendo una cantidad razonable de aire sin
esfuerzo indebido, y puede caminar distancias cortas, y cuando la ventilacion es satisfactoria para los GSA,
es tiempo de considerar la remocion del TET”

Fundamentals of R, 3rd ed. Mosty
80's

IMV : lo més TOP (90% en USA)
(CM "8715:530-533

Weaning de Ventilacion Mecanica

“Transferencia gradual del trabgj
ventilador al paciente (> 48 h

« DESCONEXION:
RAPIDA (< 72 hrs. Post-op.)
PROGRESIVA

oo, Ohest 100410000 (1999 g som

Weaning de Ventilacion Mecanica

1) Treatment | | 3) Assessing | 5) Extubation HG)Re—intubation
of ARF i

to wean

Discharge

Eur Respir 1 2007; 29: 1033-1056)

Weaning de Ventilacion Mecanica

1Y Classification of patients acoording fo the weaning process

Group'category Defintion

Simpl wearing Paterts who proceed fom o ofwearing 10 sucoessh etbaton on e frt
ategtwibot ity

Dificult weaning Patens who fal il weanng & rquie up o free BT or as g a5 7 a5
om e st SBT b achieve successid veanig

Prolonged weaning Patierts who fal &t least free weaning atlempls or require >7 days of weaning
et it SBT

SBT:spotanequs beating vid

Eur Respir ] 2007; 29: 1033-1056)

Momento de la Extubacion

" G a— *neumonia nosocomial
Mortalidad 5 veces
mayor *Dafio de mucosa
.\ *Factores psicolégicos.
Prematura Tardia pelcel®g

==
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Criterios usados en estudios de Weaning: WEANING

Med Objeti RIETTY Considerations for assessing readiness to wean
iones Objetivas:

*  Adecuada Oxigenacion (PaO2 > 60 mmHg con Fi02 < 0,4; PEEP < 5-10 Absence of excessie tracheotronchil seceton . ., ,
« anH20; Pa02/Fi02 > 150-300) ’ e Prueba de Ventilacion Espontanea:
*  Estabilidad hemodinamica (FC < 140 Ipm; PA estable; sin DVA o con uso e Tubo “T"
o table metabol satus o Tubo
* minimo wate cygenaton
* Afebri ()T" <38°() ?"f‘i° (e * Soporte ventilatorio bajo
*  Sin acidosis respiratoria significativa Adeauate pulmonary fucton p J
*  Hemoglobina adecuada (> 8-10 gr/dL) [
¢ Adecuado estado mental (consciente, GCS > 13, sin sedacion continua) v >smig’ .
« Estado metabdlico estable (electrolitos adecuados) e * DURACION: 30 - 120 min.

No significant respiatory acidosis

3 . 0
Evaluacion dliica subjetiva: e R — * Pardmetros:  FR, FC, P°, Sat, Wmusc,
* Resolucion de la patologia de base; adecuado mecanismo de tos, que el médico crea (Fatiga muscular)
posible la liberacion de la VM
Respir Care 2002;47(1):69 -90] Eur Respir ] 2007; 29: 1033-1056)

.r Para de Falla d el Weaning
Duracion de PVE WEANING

> Carga Resistiva > Carga elastica toraxica_ | > Carga elstica pulmonar
+ Esteban et al: Broncoespasmo Derrame pleural Hiperinfiacion (PEEP) Incidence of weaning success and failure
g«;e;na ueb \adVA‘, s\izrecwones . Nfumotérex| ‘ Edelrr;a alvoee\ar First author [Ret.] v Subjects. Failed initill  Passed Initial Redntbated  Total failed Successtul
_ . . struccion de la VA superior ontusion costa nfeccion = = pstoms e
PVE 120 min. v/s 30 min. ‘Apnea obstructiva del suefio Obesidad Atelectasia
— Sin mavor diferencias. Acodamiento del tubo Ascitis Inflamacién ylo edema Fans 24) o1 a7 %@ - 200 o4 2 "
Y endotragueal Distension abdominal intersticial = e = 1 - 619 194255 =
¢ ) ks | 1 we e 500 e 2
Impactacion de secreciones EsTesan [25] 1997 484 87 (18) 37 74 (19) 161 (33.3) 323
. Esmeany (16] 1995 546 130 24) a6 58.(1) 188 (34.4) a8
— Recomendaciones: FEIGEIES Gl G (0 R R A e 10020 = o0 7 ese =
Tolerancia OK 30" b DFTRTIRGRR) DB IHAATRUSCURT Transrién nesromiuses aradn Toat wo supeew)  sezeow)  mnoegw  TB@:  12es @)
* Tolerancia : extubar . . " . -
Sobredosts ‘Alleracion electoltica ] Polineuropatia paciente critico S o oot 1 8 i e S B e e
« Dudas : 120’ Lesion cerebral Malnutrcion Blogueo neuromuscular
: Deprivacion del suefio Miopatia Aminoglictsidos
Hipotiroidismo Hiperinflacion Sindrome de Guillain Barré
Hambre / malnutricion Drogas, corticoides Miastenia Gravis
Alcalosis metabdlica Sepsis. Injuria del nervio frénico
Distrofia mioténica Lesion medular

AIRCCM 159(2):512-518 (1999)

Respir Care 2002;47(1):64-90]




WEANING

Métodos de Desconexion:

- TUBO “T*
- PRESION DE SOPORTE.
- SIMV.

WEANING

Estudios con PVE fallida:
* BROCHARD sy PS\/
AIRCOM 150 (4): 896 — 903 (1994)

+ ESTEBAN > T{)B() “T"

NEW 332 (6): 345~ 350 (1995)

* ENAMBOS IMV sy FALLIDA

La Mejor estrategia de Weaning....

TENER UNA ESTRATEGIA

Weaning por Protocolos

Guiados por Profesionales No
Médicos

Ely etal.:

* 300 pacientes ventilados y evaluados bajo 4 criterios:
— PaFi >200

— PEEP<5
— Tos efectiva

— Sin drogas vasoactivas o sedacion.
* Randomizados:

— weaning guiado por médico
— Weaning guiado por protocolo

NEIM 335(21):1864-9 (1996)

Resultados (Ely et al)

@ Traditional ® Protocol

Wean time M.V.time reintubate  ICU cost
(days) (days)  (percent) (X$10,000)

NEIM 335(21):1864-9 (1996)
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Elyetal. :
COMPLICACIONES

Grupo Control ~ Grupo Protocolo

n 151 149
Reintubacién 62 (41%) 30 (20%)

Traquecstomia 22 (15%) 13 (9%)
WM > 21 dias 20 (13%) 9 (6%)

NEIM 335(21):1864-9 (1996)

19-12-20

¢ Elyetal.:
— 1067 pacientes (1 afio)
— Participacion de Kinesiélogos

80%
70%
60%
50%
40%
30%
20%
10%

0%

Mar-Abr May-Jun JukAgo Sep-Oct Nov-Dic Ene-Feb

WIRCCM 159(2): 439-446 (1999)

C Practice: D and ofa
Weaning Protocol for Patients Recelvlng Mechanical Ventllatlon

Mary Jo Grap, Dale Strickland, Laura Tormey, Kim Keane, Shannon Lubin, Joanne Emerson,
Suzanne Winfield, Paul Dalby, Regina Townes and Curtis N. Sessler

Am J Crit Care 2003;12:454-460

Table 3 Comparison of weaning outcomes before and after protocol implementation®
Before protocol After protocol First 7 months of Second 6 months.
(18 months of data, (13 months of data, protocol of protocol
Outcome n=469) n=459) 4 (n=250) (n=209)
IDays of mechanical 7.00 559 02 60 5.09
ventilation (1-99,10.4) (1-58,7.0) (1-158,7.4) (141, 6.43)
INo. of ventilator 2095 16.7 02 179 153
shifts (8 hours) (1-298, 31.2) (1-175,21) (1-175,22.3) (123,193
Days in intensive 862 7.92 2 7.98 7.87
care unit (1117, 11.4) (1-59,82) (1-59,8.1) (1-149,8.4)
Total charges for 372 2032 13 3130 2695
mechanical (15847 231,5004)  (174-30 450, 3673) (17430450, 3879)  (174-21772, 3406)
ventilation, §
*All entries are means followed by range and 5D in parentheses
values before and protocol.

Am ] Crit Care 2003; 12: 454—460.

Outcomes in Post-ICU Mechanical
Ventilation A Therapist-implemented
Weaning Protocol
Ravid J_Schenhom. David G. Chao. Meg Stearn-Hassenpliug and
Wavhe' A Walla:

Chest2001:119.286-242

20

"
T om
2
5
H

w0

peaom
o ]

Picuns: . Do bveen o bt TIPS proe et b e e,
BT (o 00T o with o et il bt o 30 10 s ot comtet,

Chest 2001;119,236-242

ﬁ CHEST

VOLUME 120/ NUMBER 6 / DECEMBER, 2001 Supplement

Evid Based Guidelines for Weaning and Di
Ventilatory Support*

A C i Task Force il by the Amencan College of Chest
ici it r pil y Care; and the
e

American Col]ege of Critical Care Med

Recommendation 8: Weaning/discontinuation proto-
cols that are designed for nonphysician health-care pro-
fessionals (HCPs) should be developed and implemented
by ICUs. Protocols aimed at optimizing sedation also
8']1()111([ I)l‘ ([(’l‘l‘](?})l‘(] (1”(] illl])[(‘llll‘ll[('(].

Rationale and Evidence (Grade A)

o R 42007 2. 1033108
001 10.114309011336 00010206
CopHOBS Joarals L 2007

TASK FORCE

Weaning from mechanical ventilation

J-M. Boles*, J. Bion®, A. Connors", M. Herridge", B. Marsh’, C. Melot/, R. Peari**,
H. Silverman®#, M. Stanchina™, A. Vieillard-Baron™, T. Welte*

Statement of the Sixth International Consensus Conference on Intensive Care Medicine
Organised jointly by the Europoan Respiratory Society (ERS), the American Thoracic Society
(ATS), the Europoan Society of Intensive Care Medicine (ESICM), the Society of Critical Care
Medicine (SCCM) and the Société de Réanimation de Langue Francaise (SRLF), and
approved by the ERS Executive Committee, February 2007

Recommendations
Weanmg should be considered as early as possible in patients
; a majority of patients can be
successfully weaned on the first attempt. SBT is the major
diagnostic test to determine if patients can be successfully
extubated. The initial SBT should last 30 min and consist of
either T-tube breathing or low levels of PS (5-8 cmH.
adults; <10 cmHO in pacdiatric patients) with or without
S cmBLO PEEPSINIV should 252
odality. Weaning protocols are most valuable in hospitals|
in which physidans otherwise do not adhere to standardised

Eur Respir J 2007; 29: 1033-1056]




Weaning: Nuestra experiencia

* Protocolo guiado por Kinesidlogos.
* Prospectivo, aleatorio
* Grupo control.

Rev Chil Med Intens. 2003; VOL 18(3): 193-198 (Abstract)
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Kinesiologia Intensiva
Hospital Clinico U. de Chile

Grupos aleatorio
Pacientes ventilados > 2 dias
* 96 pacientes (45 protocolo/ 51-control)

— Protocolo: realizado por Kinesiélogos.
— Control: Basado en criterio médico

Rev Chil Med Intens. 2003; VOL 18(3): 193-198 (Abstract)

Kinesiologia Intensiva
Unidad de Pacientes Criticos

Hospital Clinico U. de Chile

« (riterios de Exclusion:
— Pacientes ventilados < 48 hrs.
— Ingresos ventilados (Traslados)
— Pronéstico

Rev Chil Med Intens. 2003; VOL 18(3): 193-198 (Abstract)

Tabie 6. Coena Used in Several Large Trls” (o Define Toleance
of an SBT
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NEJM 324:1445-1450 (1991)




indice f/Vt

Table 1

Accuracy of the f/V ratio to predict weaning outcome in different studies

19-12-20

Post-tost probabilty of

Pretest probabity  Likelivood ratio (95% C) ‘weaning success (%)

of weanin
Roforence _Pationts success (%) Positive® Negative' Positive’  Negative'
O] 64 Modical pationts 56 272(150-517)  004(000-037)  77(65-87)  5(0-32)
110) 100 Modical pationts 63 149(104-235)  027(008-088)  72(64-79) 1 (12-60)
(11 185 Postoporativo pationts 92 145(107-256)  000(002-054)  94(92-97) 51 (17-86)
112 49 Modical patients (aged >70years) 77 270(093-11.7)  036(0.15-110)  90(76-97) 55 (33-79)

Results aro expressed as likelihood ratio. *Positive tost resultis a value of rapid shallow breathing index (i/Vy) lower than 105 or 100; fnegative test
resultis a valuo of f/Vy higher than 105 or 100,

(Crit Care 2000, 4:72-80

RESULTADOS

Revista Chilena de Medicina Intensiva, Vol. 18(3): 196. 2003 (Abstract).

@cumpleprotont @Fdlace

@7z bdoHospital @VidacionProtomb

Control Protocolo
N 51 I3 ns.
Edad (afios) 57417 58+15 ns.
Sexo Masc./Fem. 31720 24721 ns.
Enfermedad pulmonar (%) 46,7 51,0 ns.
Cirugia electiva (%) 353 311 ns.
Pa02 / FiO2 en momento de PVE 3222 31211 ns.
17 ns.

Revista Chilena de Medicina Intensiva, Vol. 18(3): 196. 2003 (Abstract).

Protocolo de Weaning
Hospital Clinico U. Chile

Duracion de la VM

Proporcién do pacientes n W

“pe0,01
oo
Control Protocolo
N Bl W s,
Duracion de la VM (dlas) 15,3 4108 92467 p<0.01
Reintubacion < 48 horas (%) 2 101 pe0.01
Pacientes con TQT (%) 216 89 P<0.001
VM > 21 dias (%) 176 89 P<0.001

Revista Chilena de Medicina Intensiva, Vol. 18(3): 196. 2003 (Abstract).

Ko UC Protocolo de

N
Apache
Dias VM

9
60 Minutos

[Grupo__|pve 120 [pveso |

Weaning from mechanical ventilation

J-M. Boles*, J. Bion”, A. Connors”, M. Herridge®, B. Marsh®, C. Melot/, R. Pearl**,
H. Silverman®”#, M. Stanchina’", A. Vieillard-Baron**, T. Welte**
Eur Respir J 2007; 29: 1033-1056

Weaning Fallido

Incidence of weaning success and failure

First author [Ret Yo Subjects. Falled initisl  Passed Initial Re-intubated  Total failed Successtul
saT saT weaning weaning
Fanas (23] 2001 257 22 201 28(14) 84 (227 173
Esmennn 122 1999 526 73014 3 61013 134 (255) 2
Vauvenou (17) 1908 217 0@ 18 23(16) 92 (12.4) 125
Esrean (25 1997 8 87(18) 307 74 (19) 161 (339) 23
Esmeas 16 1905 546 130 (29) a6 58 (14) 188 (34.4) 358
Brocuamo (18] 1994 456 @9 37 8 117 (256) 39
Total 2488 52486 (21%) 19622486 (79%) 2521962 (13%) 776 (312%) 171022486 (688%)

[Data are presented as n or (%), uriess otenwise stated. SBT: sponianeous breahing trial



../../MIS%20COSAS/WEANING/protocolo%20de%20weaning/flujograma%2060%20min.ppt

¢ Fatiga o atrofia
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The NEW ENGLAN D
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B Case (N=14) [ Control (N=3)

>
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1000

Fiber Cross-Sectional Area (um?)

o
‘Slow-Twitch Fibers  Fast-Twitch Fibers

N Engl ] Med 2008;358:1327-35

1 Appl Physiol; 76(1):176-184 (1994)

Diat

Dia2

Dia3

Dia4

Dias

Dia6

Dia7

Dia8

Desconexién 1 hora Desconexién 1 hora
17 U

Protocolo Desconexion
Progresiva

PARAMETROS DE FALLA:
-FRZ 35rpm

v
o 2 )
-FC 2 140 Ipm ( 0 alt. > 20%)

Desconexion 4 horas Desconexion 4 horas -P° Sistélica 2 180 6 < 90 mmHg
A R—

L R—

Desconexion
Ventilacién Nocturna

24 horas en tienda Sin
Soporte ventilatorio

-Ansiedad, inquietud

Uso PAV como método de weaning

Pacientes que no toleran PVE (< 10 min.) Parametros de Tolerancia
FR>30x (>25%)
Aleracion > 25% FC
Signos apremio
Ansiedad, inquietud
Hipertension (>25%)

PAV 80% =

N

>

Espacio Muerto




TQT: Ventajas

Table 1.  Possible Reasons Why Tracheostomy Might Facilitate
Weaning

Reduced dead space

Less airway resistance

Decreased work of breathing

Better secretion removal with suctioning

Less likelihood of tube obstruction

Improved patient comfort

Less need for sedation

Better glottic function, with less risk of aspiration
Ability to move patient out of the intensive care unit
Changes in clinician behavior

Respir Care 2005;50(4):526-533
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Movilizacion Precoz y Weaning

Weaning Dificultoso

Independent Effects of Etiology of Failure and
Time to Reintubation on Outcome for Patients
Failing Extubation

SCOTT K. EPSTEIN and RONALD L. CIUBOTARU

TABLE 3
CAUSES OF EXTUBATION FAILURE
Patients* Deaths'
Cause of Extubation Failure ) (%) n (%)
Respiratory failure 21 28 12 57
Congestive heart failure 17 23 8 47
Piration/excess secretions 2 6 7 7
Upper airway obstruction 1 15 2 18
Encephalopathy 7 9 3 43
Other 6 8 4 67

* Percentage of all patients (n = 74) requiring reintubation.
 Percentage of patients dying compared with all patients reintubated secondary to
that cause for extubation failure.

Am ] Respir Crit Care Med 1998;158:489—493

Weaning y Disfuncion Cardiaca y P° Positiva

Disminuye el RV

* Disminuye la PreK VD
* Aumenta la PostK VD
* Disminuye el VS VD

* Disminuye preK VI

* Disminuye la postK VI
* Aumenta el VS VI

( * Disminuye el VDF

Inferior




Weaning y Disfuncion Cardiaca

Presion Intratoraxica (PIT):

* Presion Negativa ]
+ 4 RV Sistémico (A P°) )
» J Gradiente eyeccion VI }

« 1 Volumen sanguineo central

* EDEMA PULMONAR

€€«

Pulmon 2007; 9(2(): 47 - 50
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Factors Associated With Failure of Weaning From Long-
term Mechanical Ventilation After Cardiac Surgery

Emilia NozAWA ! PT, Estela AZEKA,! MD, Maria Ignéz Z
Zanetti FELTRIM,! PT, and José Otévio Costa AULER Jiinior,' MD

Table IV. Comparison of Parameters of Cardiac, Renal, Pulmonary, and
Neurological Function

Variable Failure* (1=27)  Success® (1=25) P Value®

LVEF (%) 481151 601136 0.0030

Use of vasoactive agents 23 1 00018

Need for dialysis 18 4 0.0003
Telectasts 73 o

Left pleural effusion 16 14 NS

Risht pleural effusion 18 17

Pneumonia 15 5 0.0086 I
APRIagmane paralysts k] )

Neurological changes 5 11 00467

Ges 543 1t4 00487

Int Heart ] 2005; 46: 819-831

Weaning y Disfuncion Cardiaca

EFECTOS FISIOLOGICOS DEL WEANING:
« Paso a respiracion espontanea.
- factividad de los MR.

- f4Consumo de 02. -4 Demanda Cardiaca
. ftraba'o respiratorio

"P .J, . P - . fTrabajo cardiaco
. resion intratoraxica

- oo simpatico

Pulmon 2007; 9 : 2 : 47 - 50

Weaning y Disfuncion Cardiaca

Isquemia Miocardica \

Edema Pulmonar \

(Chest 1996;109:1577-1583

Weaning de Ventilacion Mecanica
Tipos de Weaning

* Rapido o Simple (< 8 — 10 horas, post-operatorio)

* Programado: Protocolos de Weaning

Paciente con insuficiencia respiratoria
(“Fatigado”)

* Progresivo :
— Paciente con atrofia muscular
— Paciente con falla cardiaca

Weaning de Ventilacion Mecanica
Tipos de Weaning

Patients subjected to SBT

—
Fail Extubated respirato 4allur| <48 hI Group 1:
[ SBT ‘ 21% (6. 3—?7%) ‘ “simple wean"™
— '

Weaning Programado —\ =t

Three weaning trial failures, or 7 days [7] since sm‘

Antec. Fellageardiaca
PVE PS 7 + CPAP 5 VMNI




éQué otras cosas hemos hecho?
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Puntajes en Ventilacion Mecanica del indice de Tobin para pruebas exitosas y

fallidas
;-
i
$0 PS 10+ CPAP 5
1 | PS 7+ CPAP 5
« |
.
|
" |
| \
N | \
/ \
00 4
R XY
Indice de Tobin (respiraciones/miniL)
www.cybertesis.uchile.cl

IRRS

100
g_ 80
g
gg 60 ¥
g? 40

AIRCCH 134(6): 1111-1118 (1986)

que fallan el weaning

15
;é 10
£
o g 5 g——agp—F 2
0
40-
55, ;: PR +Failure
WE b o ——a——=  oSuccess

S o3

PEEP,
b0
&

00

Start End
AIRCCM; 155(3):906-915 (1997)

Jubran et al.

EE A Lemaire et al.

AIRCCM; 155(3):906-915 (1997)

M
H
“Hay “algo” en el acto de la ;N
respiracion espontanea causaria
el weaning fallido por
empeoramiento de la mecanica b etiea—
| durante la PVE” ioloay 6972,
pulmonar durante fa Anesthesiology 69(2):171-179 (1988)

Variabilidad del Ritmo Cardiaco: Definicion

Medicion estadistico-matemética de los cambios ocurridos en el
ritmo instantaneo cardiaco por influencias del sistema nervioso

auténomo (simpatico-parasimpatico).

10



19-12-20

Variabilidad del Ritmo Cardiaco: Definicion

AR length
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Datos Weaning (n=308)

Promedio dias VM general: 8,2 dias (n=268)

Dias VM (PDP): 25,3 dias (n=40)
% M prolongada: 13,0%
Reintubacion: 10,7 %

Dias VM sin VM prolongada: 5,5 dias (n=46)
Dias VM < 48 h: 1,3 dias
VMNI post-extubacion: 10,7%

Use of weaning protocols for reducing duration of
mechanical ventilation in critically ill adult patients: Cochrane
systematic review and meta-analysis

WHAT THIS STUDY ADDS

DATOS FREAK
Tiempo promedio PVE 60 y extubacion: 22 minutos
Reintubacién por extubacién “especial”: 33,4%

1
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