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Fig. 2 Distribution of pleural pressure in non-dependent (ND) and
dependent (D) lung regions in supine (SP) and prone (PP) positions
in normal dogs and after lung injury induced by hypervolemia. For
further explanations, see text

Wiener, J Appl Physiol (1974) 68:1386-1392
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... Por lo tanto, el intercambio gaseoso mejoraria
debido a:

v' La distribucion de la Inflacion/ventilacion es méas
homogénea

v’ La masa de pulmon “no-dependiente” aumenta
en posicion prono

v' Mejora la ventilacion de las zonas bien perfundidas,
dismunyendo el shunt
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Prone Position Augments Recruitment and Prevents
Alveolar Overinflation in Acute Lung Injury
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Mortality rate

Quartiles of SAPS II

Proning may benefit the most seriously il subset of patients with acute
respiratory distress syndrome. Those in the quartile with the highest
Simplified Acute Physiology Score Il (SAPS Il have a marked mortality
benefit with ‘proning’.

Gattinoni, NEJW

Prone ventilation reduces mortality in patients with acute respiratory
failure and severe hypoxemia: systematic review and meta-analysis.

Sud S, et al. Intensive Care Med. 2010 Feb 4

Prone positioning improves survival in severe ARDS: a
pathophysiologic review and individual patient meta-analysis.
Gattinoni et al. Minerva Anestesiol. 2010 Jun;76(6):448-54

An updated study-level meta-analysis of randomised controlled
trials on proning in ARDS and acute lung injury.
Crit Care. 2011 Jan 6;15(1):R6. [Epub ahead of print]
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Prone Positioning in Patients With Moderate

and Severe Acute Respiratory Distress Syndrome
A Randomized Controlled Trial

Table 2. Primary and Secondary Outcomes in the Prone-Supine Il Study
Entire Population
(n=342)

'Modorato Hypoxomia ‘Sovero Hypoxomia
(n=192)

(n=150)

T " r 1
Prono  Supine  RR Prono  Supin
=168) ( (n=98)

P RR P _ Pone  Supine RR P
Outcome (n=174) (©5% CY Value® (n=94) (©5%Cl) Value? (n=74) (n=76) (95%C) Value®
28-dmortalty, No. (%) 52 57 097 2 23 1.08 3 087 31
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JAMA. 2009;302(18):1977-1984

Prone Positioning in Patients With Moderate

and Severe Acute Respiratory Distress Syndrome
A Randomized Controlled Trial

Figure 2. Kaplan-Meier Survival Curves of the Prone-Supine Il Study Population: Entire Population and Patients With Moderate and Severe
Hypoxemia
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Prone Positioning in Patients With Moderate

and Severe Acute Respiratory Distress Syndrome
A Randomized Controlled Trial

Poblacion completa

Table 3. Incidence of Complications During the 28-Day Prone-Supine Il Study Period

Patients, %* Events/100 Days of Study®
T 1T 1 Events During
P P Positional
Complication Al Prono  Supine  Value® Al Prone  Supine  Value® %
Entiro Population
Neod for increased sedation/musdlorelaxants __ 68.1 804 563 <001 152 179 125 <00t 269
Arway obstruction 421506 330 002 84 103 66 <001 204
Transiont dosaturation 570 637 506 01134 154 13 ] 213
Vomiting 208 201 126 <001 30 44 7 <001 351
Hypotension, anthythias, increased 632 720 546 001 152 180 124 001 20
vasopressors

Loss of venous accass 00 161 40 001 07 123 025 ] 366
Displacement of endotracheal tube 76 107 46 @ 06 087 040 02 400
Displacement of thoracotomy tuba 20 42 7 2102 025 011 2 300

JAMA. 2009;302(18):1977-1984

Prone Positioning in Patients With Moderate

and Severe Acute Respiratory Distress Syndrome
A Randomized Controlled Trial

Conclusion Data from this study indicate that prone positioning does not provide
significant survival benefit in patients with ARDS or in subgroups of patients with mod-
erate and severe hypoxemia.

JAMA. 2009;302(18):1977-1984
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Evidencias de la posicion en dectbito prono para el tratamiento del sindrome
de distrés respiratorio agudo: una puesta al dia

Oscar Martinez, Nicolds Nin y Andrés Esteban *

Intensivos, CIBER de

'B06/06/0044, Instituto de Salud Carlos I, Hospital Universitario de Getafe, Getafe, Madrid, Espaiia

Tabla 3
Estudios clinicos que han analizado los resultados al utiliza el deciibito prono

Guérin et ar Mancebo et al**
IRA+Pa0,Fi0; = 300 SDRA (Pa0,/Fi0; = 200)

Gattinoni et ar*

Criterio de inclusién LPA (Pa0,Fi0; = 300)

N de pacientes 304 71 136

op oS op. oS P oS

152 152 a3 378 % &
Pacientes con SORA 144 1@ 140 106 % ©
Intervencién (decibito prono)

Dias. 10 4 101
ras/dias 70 80 7
Mortalidad en UC (%) 507 480 24 35 a 2
Mortalidad en hospital (¥) 625 586 a3 422 e 0
Duracion de a ventilacion mecnica (dias) NC 137 141 NC
insuficencia Jda: LPA: lesion pulmonar aguda; NC; no comunicado:

DP: decii Ds: decil Fi0: fraccion dgeno; IRA:
Pa0,: presién arterial de oxigeno; SDRA: sindrome de distrés respiratorio agudo; UCI: unidad de cuidados intensivos.
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Sway Prone, N Supine, N Ratio of means (95% CI) Favours | Favours
Day 1
Gattinoni et ot W 148 1.28 (1.151.42)
Watanabe et o s 1139 (1.16.166)
Curtey et af* 5 ® 1.14 095137
Papazian et af” bl 3 1.64 (1.292:10)
Mancebo et " 7 127 (1091.9)
Chanetat* 1 1 1153 (1.00233)
ea® i 15 169 (1.28224)

Iorahin et 3% 11 11 130 (1.021.66)

it 319 314 134 (1231.45)
Overall effect p < 0.001. Heterogeneity F = 29%.
Day2
Gattinoni et of? m ) 1.25 (1 -
Watanabe et a® s s 1138 (1.16-1.65) =L
Curtey et at” « a 1,19 (1,001 [
Chan etat® s 7 209 (1263.47) o
Overait E 201 130 (1115-1.46) p—
Overall effect p < 0.001. Heterogeneity F = 42%.
Day3
Gattinoni et af? 95 m 1.20 (1.071.34) .
Wat > s 1146 (121176 o
Curtey et at” I a 1.16 (0.96-1.41) .
Mancebo et " & 2 1.22 (1.061.40) e
Chanetat* s 7 1.08 (0.66-177)
Overait 25 60 123 (1151.32) -
Overall effect p < 0.001. Heterogeneity ' = O%.
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Ratio of means (95% CI)

chance. CI - confdence interval.
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Mortalidad
Prone,  Supine,

Study N i RR (95% 1) < Favours prone |Favours supine —>
Short-term prone positioning
Leal et al® 5/8 6/8 0.83 (0.43-1.63) -
Papazian et al™ I3 5/13 0.60 (0.18-2.01) —
Demory et al™ 413 /15 0.77 (0.28-2.14) B e ]

otal E % 0.77 (0.46-1.28) ———
Overall effect p = 0.32. Heterogeneity I = 0%.
Prolonged prone posiioning
Gattinoni et al” 77152 73/152 1.0¢ 84-1.32) -
Beure /1. 49 0.56 (0.17-1.91) o
Guerin et al” 134/413 119/378 1.03 (0.84-1.26) —.—
Curley et al™* 4/51 51 1.00 (0.26-3.78)
Voggenreiter et al® 1721 3/19 0.30 (0.03-2.66) B
Mancebo et al’* 33/76 35/60 0.74 (0.53-1.04) —-
Cranecart g w10 0330 S S

ocal 7% & 097 (0851.11) -
Overall effect p = 0.68. Heterogeneity I = 0%.

erall 70 6 09 0841.09) -
Overall effect p = 0.52. Heterogeneity F = 0%.
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Figure 2: Effect of ventilation in the prone position on mortality. We used a random-¢flects model in our analysis. The duration of prone
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RESUMEN

La incidenda y la mortalidad de la lesién pulmonar aguda y del sindrome de distrés respiratorio agudo
(SDRA) son altas. La mayoria de los nuevos tratamientos no han mejorado el pronéstico de los pacientes con
lesion pulmonar aguda/SDRA, de modo que se ha observado una mortalidad similar en los dltimos afios.
Varios estudios han evidendado un aumento de la axigenacién con el dectibito prono durante la ventilacién
mecanica en pacientes con SDRA. Actualmente existe una fuerte evidencia de que el decibito prono en
pacientes con SDRA no mejora la supervivencia ni disminuye los dias de ventilacién mecanica. Por lo tanto, a
pesar de que en la practica clinica puede utilizarse dicha posicion para mejorar la hipoxemia refractaria en
pacientes con SDRA, no hay evidencia para recomendarla de forma sistemitica en estos pacientes.

© 2008 SEPAR. Publicado por Hsevier Espafia, S.L. Todos los derechos reservados.

Arch Bronconeumol.2009;45(6):291-296

positioning was up to 24 hours for 1-2 days in the short-term trials and up to 24 2 days in the prolonge
trials. One trial* included data only for p: ypox pi 3 (7125 deaths
o 8 death . 05%Cl0.83 101.08; p = 0.41). F = percentage
oftotal " X R = risk raio.
Arch Bronconeumol.2009;45(6):291-296
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Tabla 2

Estudios que han analizado la oxigenacion utilizando el decibito prono

Prone ventilation reduces mortality in patients with acute respiratory
failure and severe hypoxemia: systematic review and meta-analysis.

Sud S, et al. Intensive Care Med. 2010 Feb 4

Prone positioning improves survival in severe ARDS: a
pathophysiologic review and individual patient meta-analysis.
Gattinoni et al. Minerva Anestesiol. 2010 Jun;76(6):448-54

An updated study-level meta-analysis of randomised controlled
trials on proning in ARDS and acute lung injury.
Crit Care. 2011 Jan 6;15(1):R6. [Epub ahead of print]

Estudio N.°de Afio Periodo de
pacientes deciibito prono
(horas)
Douglas et al** 6 1976 NC
Fridrich et al** 20 1996 20
Blanch et aP? 23 1997 15
Chatte et aP*® 32 1997 4
Pelosi et al*! 16 1998 2
Papazian et al*? 14 1998 6
Voggenreiter et al*? 22 1999 8
Guérin et al** 12 1999 1
Johannigman et aP** 20 2000 6
Dupont et eP® 27 2000 4
Johannigman et al*” 16 2001 1
Gattinoni et aP* 304 2001 =6
Gainnier et al*" 25 2003 2
791 2004 8
Vieillard-Baron et al** 1 2005 4
Mancebo et al** 136 2005 17
NG no commnicada. Arch Bronconeumol.2009;45(6):291-296
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An updated study-level meta-analysis of
randomised controlled trials on proning in
ARDS and acute lung injury

Fekri Abroug"”, Lamia Ouanes-Besbes', Fahmi D:

ui', Islem Ouat

Table 1 ¢l of the induded studies
Trial Disease Pa,/ SAPS Popuation Prone Supine Actual  Crossover Protective Jadad
Fo, Il ™  prone lowed  lung. score
rato duration/ ventlaton
day
(hours)
ALVARDS 6%/9%) EECEED W w7 Yes No 3
w ™ a3 m s es No 3
S ALVARDS USW/SSH) frauma) 222 NA 40 2 19 om o ves 3
AROS o4 s % s 7 Yes ves 3
R0S 0 N 2 noa 2 o Yes 1
ROS [ a 19 o Yes Yes 3
AROS moa W 6 Yes Yes 3
e 1675 s 81

)

AL scutelung iy, ARDS. acute respratory disvess syndkome: AFF, acute respiratory falure CPE, carciogenc pulmonary oedema: SAPS L, Simoed Ace.
Physilogy Score .

Abroug et al. Critical Care 2011, 15:R6
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Study name_ Cumulative statistics Cumulstive odds rato ( 95% C1
Upper

Poirt limit pValue
Gattinoni_ 2001 1 o709 1702 0846
Guerin_ 2004 1,085 080 1,366 0620
Voggorveter_ 2005 1,040 o810 194 o708
Mancebo_ 2008 s [ 1,287 et
Chan. 2007 053 o710 1,203 0680
Fornandaz_ 2008 o083t o2 1.200 087
Taccone. 2000 0918 o780 1120 o032

0918 o780 1,120 o032

05 1 2
Favours Prone  Favours Supine

Figure 2 Cumulative meta-analysis of prone ventilation on intensive care unit mortality. The first row shows the effect based on one
study, the second row shows the cumulative effects based on two studies, and o on.CI, confidence intenal

Abroug et al. Critical Care 2011, 15:R6

Prone Position for Acute Respiratory Distress Syndrome
A Systematic Review and Meta-Analysis

Laveena Munshi', Lorenzo Del Sorbo”, Neill K. J. Adhikari?, Carol L. Hodgson®, Hannah Wunsch?, Maureen O. Meade®,
Elizabeth Uleryk®, Jordi Mancebo’, Antonio Pesenti®, V. Marco Ranieri®, and Eddy Fan'

Prone Supine Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Woderate 1o Sevore ARDS
Mancboetal2006 38 76 a7 60 17.0%  081[080,1.10] —
Ghan efal 2007 4 1 4 11 3% 100[033.3 — ]
F L 8 21 10 19 eex 072(03145 JR——
Taccone ef i 2000 82 18 5 174 166% 094[069.129] 4
Guerin ef 22013 3% 27 75 220 153% 049(035069] —
Subtotal (95% Ci) 13 493 sa1% 074 [056,099) -
Totalevents 140 182
Helarogenety: Tau? - 0.05; Ch = 851, df - & (P - 0.07); # = 53%
Testfor overal efect:Z - 2.06 (P - 0.04)
Al ARDS
Gattinon erat 2001 70 12 &7 152 ta1% 104082134 4
‘Guerin ef al 2004 134 413 119 378 209% 103084 126] +
Voggenvoior (2005 1 21 3 19 0% 030[003,26f 1
Subtotal (95% C1) 586 549 409%  1.03[0.88, 1.20] *
Totalevents 205 180
Heterogenely: Tat? =126, 01=2 (P=054); £=0%
Testfor overal efect:Z - 0.36 (P - 0.73)
Total (95% CI) 1099 1042 100.0%  0.84[0.68, 1.04] >
Total events an
Tat? - 0.04; ChP - 16.94, df -7 (P= 0.02); 2 - 59% R S
Testfor overal effect:Z - 1.60 (P = 0.11) 01 02 o0s 1 2 5 1
Testfor subgroup diferences: CH¥ = 3.93,df - 1 (P = 0.05) 12 74 6% Favours prone Favours supine

Ann Am Thorac Soc 2017 14, Suppl. 4 5280-5288

An updated study-level meta-analysis of
randomised controlled trials on proning in
ARDS and acute lung injury

Fekri Abroug"”, Lamia Ouanes-Besbes', Fahmi Dachraoui', Islem Ouar

Laurent Brochar

N
e e g
= o Loy =
e
e = e o ]
R

Abroug et al. Critical Care 2011, 15:R6

An updated study-level meta-analysis of
randomised controlled trials on proning in
ARDS and acute lung injury

Fekri Abroug"”, Lamia Ouanes-Besbes', Fahmi Dachraoui', Islem

~~Regression of Prone Duration on Log odds ratio

530 738 ©38 1142 1346 1550  17.64 1968 2162 2366

Prone Duration
piled i

Abroug et al. Critical Care 2011, 15:R6

The NEW ENGLAND JOURNAL of MEDICINE

Prone Positioning in Severe Acute
Respiratory Distress Syndrome

Claude Guérin, M.D., Ph.D., Jean Reignier, M.D., Ph.D.,

2 ———__ Pronegrowp
% Table 3. Primary and Secondary Outcomes Accordingto Study Group.*
z
& Supine group
] N
.. SupineGrovp Prone Group
_E Outcome (N=229) N=21)
] Mortality—no. (3% [95% CI)
E 02 peoom
3 Atday28
Notadjusted 75 (28[264-386) 38 (160[113-207)
o o 2 3 4 s 6 7 & 9 Adjustedfo SOFA scoref <0,001
Days Atday%0
No. at Risk
. 202 101 156 182 Notadjusted U ULOPASATY)  S6@S[182-200)
Supine group 229 16 150 139 136 Adistd o SOFAscoref <0001
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ARDS with 01 15
(Mechanical Ventilation s 72 hrs)

Contraindications for PPV?

“PEEP U
Recruitment maneuvers

mto
supine position

Maintain PPV at least 48 hrs or
until 01 510

[

Refractory Hypoxer

Journal of Critical Care (2009); 24: 81 -88

Posicion Prona Extendida

Table 3 Respiratory and hemodynamic changes

Variables Supine ~12_ Supine -2 Supine +12
[P0 o 3301 FESH
Lo 1654 ) : 9
PaCo; (mm Hg) EF)
ph 7282005
Tidal volume (mL) 420234
Paw (cm H;0) 2Az1
Platcau pressure (cm H.0) 222
PEEP (cm H,0) 1222
[Comphance (mbem 70Y PIEE,

Respiratory rate (breaths/min)
Mean arterial pressure (mm Hg)
vy (%)

(onclustons: The resuts obtai d suggest tha
severe ARDS when it is camied out by a trained staffand within an etablised proocol. Eended
PPV is emerging as an effective therapy in the rescue of patients from severe ARDS,

Journal of Critical Care (2009); 24: 81 -88

Efectos de la ventilacion en posicion prono
extendida en SDRA secundario
.| ainfluenza A(H1N1)

Comejo R, 2Ugalde D, 2Muiioz M, "Romero C, 'Tobar E, 'Llanos O, 'Gilvez IR, 'Zamorano A, 'Diaz G,
TFibrega L, "Neira W, 'Arellano D, Roullez K, 'Repetto C, "Aedo D, 2Gonzilez R, 3Gofil D.
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Ventilacion en posicion prono

» Mejoria de la oxigenacion: Posibles mecanismos

> Ventilacion Prono como medida protectora ante el VILI
» Estudios Clinicos

» Casos especiales

» Investigacion clinica local

» Sugerencias

Mujer de 36 afios

Motivo de Ingreso:
HSA Fisher IV, Hunt-Hess (HH) II, de
resolucion quirargica.

Durante el procedimiento presenta rotura
aneurismética y pérdida de 3L de sangre.

Desarrolla HIC por hematoma frontal e
hidrocefalia

mmHg B RN
Se complica con neumonia aspirativa VA AW U,

Falla respiratoria catastrofica ‘N HH
Pa02/Fi02 70, 1o
indice de oxigenacion 28
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Falla respiratoria severa post- Neumonectomia

&

a severe respiratory failure refractory to conventional management after
ilation was used for 36 hours. Respiratory variables improved and he did
not show hemodynamic unstability.

Cornejo et al. Rev Medica de Chile 2009

SDRA grave post cirugia de hernia discal secundaria a

Obstruccion de via aérea superior en obeso mérbido con IMC 49

Pa02/Fi02 50, 10x 25 SIRS significativo- respuesta parcial con Full open lung
96 horas en ventilacion en prono, extubado al 7 dia
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Non acrated tissue (NAT): +100 to -100 HU
R/D = [NAT end exp — NAT end insp]
% Total lung weight

Hyperinflated tissue (HIT): -900 to -1000 HU
TH = [HIT end insp — HIT end exp
% Total lung weight
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TABLE 2. EFFECTS OF POSITIVE END-EXPIRATORY PRESSURE
LEVELS AND PRONE POSITION ON RESPIRATORY VARIABLES

Supine Prone

PEEP 5 PEEP 15 PEEP 5 PEEP 15

Pag :Fip,, mm Hg 143 =58 235+ 68" 170 =71 259 = 63"
Pao, mm Hg 90 =34 155+ 73* 114 =68 175+ 79"
Paco,, mm Hg 47 =7 46 = 8 46 = 6 46 = 7

Compliance,* ml/cm H0 34 *6 40 = 9* 358 44 = 10"
Plateau pressure, cm H,O 18 =3 27+3  18x2 26+2"
Driving pressure,| cm H,0 13 =3 12+3 132 11 = 21

[ AIRCCH (2013); 185 (4):440-445 |
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nclusion ' [ -
Conclusiones Conclusiones Finales @

1. La posicién prono puede inducir una disminucién de R/D ciclico,
mas allé deluso de alto PEEP

2. Altos niveles de PEEP y posicion prono acttan sinérgicamente
reduciendo el R/D ciclico, al ser comparado con el supino
(Especialmente en pacientes con alto PRP)

3. Laposiscion prono puede disminuir la hiperinflacion tidal al ser
comparada con el supino, a igual nivel de PEEP.

4. Estos hallazgos pueden contribuir a un mejor entendimiento de la
aplicacion de la posicién prono con altos PEEP en la prevencion
de VILI y la eventual mejoria de los pacientes con SDRA.

La VPP es un procedimiento factible,
seguro y de bajo costo

Cuando se lleva a cabo por un equipo
entrenado es relativamente facil de realizar

Las complicaciones en general son menores
y rdpidamente reversibles

Aumenta la incidencia de tlceras por presion y la obstruccion del TOT
(no su desplazamiento) y parece reducir la incidencia de NAVM

2 BN AN

¢ Como definimos la VPP ?
Segun la experiencia acumulada

A quienes ?
SDRA severo

Conclusiones

# La VPP produce una distribucion mas homogénea
de la presion transpulmonar y reduce el stress y

PN
strain en SDRA grave. Timing - Cuando ?

SDRA fase precoz

Dosis - Por cuanto ?
Al menos 48 hrs o hasta I0x < 10

Capacitacion del personal involucrado Continua
Incluida en un Algoritmo de manejo

# La VPP no es recomendada como tratamiento
de rutina en todos los pacientes con SDRA

Llll‘\

, . 384 horas en decubito prono 108 horas en decubito prono
96 horas en decutito prono
31 dias de VM 38 dias de VM 50 dias de VM
33 dias UCI 39 dias de UCI 51 dias de UCI
TQT TQT
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