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ARRD 1974 C. Bryan. Comments of a devil advocate

NEJM 2013 Proseva trial
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WHAT IS THE RATIONALE ?
1. Oxygenation

Early clinical observations showing dramatic improvement of oxygenation
in patients with severe ARDS with the proning SESSION

Trauma or secondary ARDS Low PEEP high FIO2

“We conclude that treatment in the prone position
has a dramatic positive effect on the gravely
Impaired gas exchange seen in connection with
severe acute lung insufficiency. As the first means
of treatment, it should also be used before more
complex treatment modalities such as nitric oxide
and ECMO”. Mure et al. CCM 1997
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Better oxygenation in the proning ARM

Sud et al. ICM 2010
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Pa02 76 mmHg #4

: 1 Bacterial pneumonia
Most primary ARDS 2 Sepsis, puimonary embolism ()
3 Aspiration pneumonia
4 Viral pneumonia
5 Bacterial pneumonia
Pa0O2 141 mmHg 6 Blunt chest trauma, pneumonia
7 Sepsis, aspiration pneumonia
8 Blunt chest trauma
9 Viral pneumonia
. 10 Sepsis, restrictive lung disease
High PEEP Low FIO2 11 Blunt chest trauma
12 Bacterial pneumonia
13 Viral pneumeonia
Patient No. ) “TE-'J.C mlemH,0O FRC, ml QS/QT, % PEEE cmH;O VE, L/min RR, L/min Flog, %
1 19 570 20 16 7.0 15 50
2 50 950 28 12 11.0 15 50
3 .. . 34 16 1.7 5 50*
1 4 23 450 28 10 7.5 17 60
5 59 1400 28 10 12.7 15 40
6 4] 1500 47 10 10.5 16 60
7 26 653 32 10 7.8 16 60
8 13 525 45 20 1.1 5 90*
9 29 750 38 10 10.8 16 60
10 16 363 35 10 10.5 16 60
11 52 1060 26 12 13.0 16 80
12 42 1000 23 8 1.7 19 65
13 22 320 64 24 3.7 5 100*

Langer Chest 1988
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Pa02 101 #3
mmHg
" 1 Bacterial monia
Most primary ARDS 2 Sepss pulmonary embolism ()
3 Aspiration pneumonia
4 Viral pneumonia
5 Bacterial pneumonia
6 Blunt chest trauma, pneumonia
7 Sepsis, aspiration pneumonia
8 Blunt chest trauma
9 Viral pneumonia
Pa0O2 64 mmHg -
. 10 Sepsis, restrictive lung disease
High PEEP Low FIO2 11 Blunt chest trauma
12 B al )
13 Viral pneumeonia
Patient No. ] “TE-'J.C ml/emH;O FRC, ml QS/QT, % PEEP emH,;0 VE, L/min RR, L/min Flo;, %
1 19 570 20 16 7.0 15 50
2 50 950 28 12 11.0 15 50
3 . - 34 16 1.7 5 50
4 23 450 28 10 7.5 17 60
5 59 1400 28 10 12.7 15 40
6 41 1500 47 10 10.5 16 60
7 26 653 32 10 7.8 16 60
8 13 525 45 20 1.1 5 90*
l 9 29 750 38 10 10.8 16 60 |
10 16 363 as 10 10.5 16 60
11 52 1060 26 12 13.0 16 80
12 42 1000 23 8 11.7 19 65
13 22 320 64 24 3.7 5 100*

Langer Chest 1988



With prone, reduction in density in dorsal lung regions (increase in G/T ratio)
Is offset by increase in lung density in the ventral now dependent lung regions
(decrease in G/T ratio).

Gas/tissue ratio
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Improvement in oxygenation with prone
position In ARDS

Dorsal recruitment > ventral derecruitment

+

Lung perfusion still prevalent in the dorsal regions

¢ Intra-pulmonary shunt
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The triangular shape of the lung into the thorax should promote prevalence of
Dorsal recruitment over ventral derecruitment

From Gattinoni et al.

Lung Perfusion
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WHAT IS THE RATIONALE ?

2. Reduction in Ventilator-Induced Lung Injury
- Direct evidence in normal dogs (Broccard 2000)

11



Normal dogs, V; = 77 mi/kg, Pplat,L =35 cm H,0

Supine 6 hours
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WHAT IS THE RATIONALE ?

2. Reduction in Ventilator-Induced Lung Injury

- Prone position makes the followings more homogeneously
distributed: lung density (Gattinoni Anesthesiology 1991),
lung ventilation (Richard 2008), intra-pulmonary shunt
(Richter 2005) and trans-pulmonary pressure (Mutoh 1992)

- Therefore, applied to an homogeneous lung the distribution
of the lung stress and strain due to mechanical ventilation is
also more homogeneously distributed

- Furthermore, global stress and strain are reduced in prone
position (Mentzelopoulos 2005, Galiastou 2006, Cornejo
2013)




06/12/2013 JARCA 2013 14

Alveolar recruitment + less hyperinflation
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Alveolar recruitment + less hyperinflation
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Recruitement/derecruitment + tidal hyperinflation

Cornejo et al. AJRCCM 2013
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WHAT IS THE RATIONALE ?

2. Reduction in Ventilator-Induced Lung Injury
- Biotrauma is reduced (Papazian 2005)
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Prone ventilation modulates the expression of Mitogen

Activated protein kinase phosphatase 1 in rats subjected
Park et al. AJRCCM 2012 to high VT (18 ml/kg PEEP 0) and reduces kinase activation.



WHAT IS THE EVIDENCE ?
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Meta-analysis on grouped data

Sud ICM 2010

20
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Individual data meta-analysis

Entire pooled population

Moderatelv-hypoxaemic pooled population
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Gattinoni et al. Minerva Anesthesiologica 2010

Figure 3. —Kaplan-Meier estimates of survival rates at the latest
follow-up of the prone (magenta line) and supine (green line
patients from the studies included in the pooled analysis of the
four largest existing trials 15, 16, 18, 20 imrestigaﬂng the effects
of prone positioning; entire pooled population (A), moderatel
hypoxemic patients (B) and severaly hypoxemic pati@nts [C{
from the same pooled population.
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‘ ORIGINAL ARTICLE w

Prone Positioning in Severe Acute
Respiratory Distress Syndrome

Claude Guérin, M.D., Ph.D., Jean Reignier, M.D., Ph.D.,
Jean-Christophe Richard, M.D., Ph.D., Pascal Beuret, M.D., Arnaud Gacouin, M.D.,
Thierry Boulain, M.D., Emmanuelle Mercier, M.D., Michel Badet, M.D.,
Alain Mercat, M.D., Ph.D., Olivier Baudin, M.D., Marc Clavel, M.D.,
Delphine Chatellier, M.D., Samir Jaber, M.D., Ph.D., Sylvéne Rosselli, M.D.,
Jordi Mancebo, M.D., Ph.D., Michel Sirodot, M.D., Gilles Hilbert, M.D., Ph.D.,
Christian Bengler, M.D., Jack Richecoeur, M.D., Marc Gainnier, M.D., Ph.D.,
Frédérique Bayle, M.D., Gael Bourdin, M.D., Véronique Leray, M.D.,
Raphaele Girard, M.D., Loredana Baboi, Ph.D., and Louis Ayzac, M.D.,
for the PROSEVA Study Group*
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Specific Features

1. ARDS criteria confirmed after 12-24 hours

2. ARDS with severity criteria

PaO2/Fi02 < 150 mmHg FIO2 > 0.6 + PEEP > 5 cm H20 + VT 6 ml/kg
PBW

Several non inclusion criteria

Strict Lung Protective mechanical ventilation in both
groups

First session started within the hour after randomization
Proning sessions of at least 16 consecutive hours
Predetermined stopping criteria of proning

Cross over not allowed except as life saving procedure
Neuromuscular blockade in both groups

10.Centers with expertise in proning for many years

> W
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n

Guérin et al. NEJM 2013



06/12/2013 JARCA 2013

Major outcome
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Guérin et al. NEJM 2013



06/12/2013 JARCA 2013 26

Major outcome

Guérin et al. NEJM 2013
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N° (%) SP group (n=229) PP group (n=237) P value
Unscheduled extubation 25 (10.9) 31 (13.1) 0.473
Main stem bronchus intubation 5(2.2) 6 (2.5) 0.804
Endotracheal tube obstruction 5(2.2) 11 (4.9) 0.141
Hemoptysis 12 (5.2) 6 (2.5) 0.129
Pneumothorax requiring chest tube 13 (5.7) 15 (6.3) 0.767
Cardiac arrest 31 (13.5) 16 (6.8) 0.015
Sp02<85% or Pa02<55mmHg (< 7,3 164 (71.6) 155 (65.4) 0.149

kPa) > 5 minutes

Heart Rate<30/min>1 minute 27 (11.8) 26 (11.0) 0.780
SBP < 60 mmHg>5 minutes 48 (21.0) 35 (14.8) 0.081
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CONCLUSIONS of our trial

- Prone positioning reduced mortality

- In patients with confirmed ARDS + with severity
criteria

- (Who were highly selected by study design)
- For long sessions
- In centers with the expertise for the procedure
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Post-proseva Meta-analysis

Prone Supine Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% ClI
| 2.27.1used Lung Protective Ventilation]

Curley 2005 4 51 4 51 14% 1.00[0.26, 3.78] 2005 - 1
Voggenreiter 2005 1 2 3 19 05% 0.30[0.03, 2.66] 2005 - 1
Chan 2007 5 11 6 11 32% 0.83[0.36, 1.94] 2007 -
Fernandez 2008 8 21 10 19 45% 0.721[0.36, 1.45] 2008 1
Taccone 2009 79 166 91 172 19.5% 0.901[0.73, 1.11] 2009 b
Guerin 2013 57 240 95 234 15.8% 0.58[0.44,0.77] 2013 -
Subtotal (95% ClI) 510 506  44.9% 0.740.59, 0.95] ¢
Total events 154 209

Heterogeneity: Tauz=0.02; Chiz=7.01, df =5 (P = 0.22); I2 = 29%
| Test for overall effect: Z = 2.40 (P = 0.02) |

2.27.2 did not use Lung Protective Ventilation

Gattinoni 2001 92 148 87 149 21.4% 1.06[0.88, 1.28] 2001 *
Beuret 2002 1 4 0 3 03% 2.401[0.13, 44.41] 2002 "
Guerin 2004 9 230 81 183 19.0% 0.96[0.77, 1.20] 2004 -
Mancebo 2006 K 37 60 145% 0.81[0.60, 1.10] 2006 ™
Subtotal (95% ClI) 458 395 55.1% 0.9810.86, 1.12] {
Total events 229 205

Heterogeneity: Tau? = 0.00; Chi2 = 2.69, df = 3 (P = 0.44); I = 0%
Test for overall effect: Z=0.29 (P=0.77)

Total (95% CI) 968 901 100.0% 0.86[0.73,1.00] ¢
Total events 383 414

Heterogeneity: Tau? = 0.02; Chiz = 15.65, df = 9 (P = 0.07); 2 =42%
Test for overall effect: Z=1.90 (P = 0.06)

Test for subaroup differences: Chi2 =3.93, df = 1 (P = 0.05), 12 = 74.6%

| |
001 01 1 10 100
Favours experimental  Favours control

29

Sud S et al. JAMA
submitted
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Post-proseva Meta-analysis

LPV mandatory

LPV not mandatory

Prone Ventilation 16-24 hr/d

Prone Ventilation < 16 hr/d

Severe Hypoxemia (P/F < 100)

Moderate Hypoxemia (P/F 100-199) |

Mild Hypoxemia (P/F 200-298) H

Sud S et al.
JAMA submitted

6 trials, N=1016, RR 0.74 (Cl 0.59-0.95, F=29%)

4 trials, N=853, RR 0.98 (Cl 0.86-1.12, I’=0)

6 trials, N=1112, RR 0.77(Cl 0.64-0.92, ’=21%)
" 4 trials, N=757, RR 1.02 (Cl 0.88-1.17, =0)

6 trials, N=419, RR 0.76 (CI 0.61-0.94, F=0)

6 trials, N=544, RR 0.74 (Cl 0.48-1.16, P=42%)

3 trials, N=43, RR 0.98 (C0.18-5.24, F'=0)

——
interaction p=0.05
i _]
e ]
interaction p=0.02
——
—e— |
— . interaction
p=0.95
1
LogRR

10
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Post-Proseva meta-analysis

PROSEVA STUDY

POOLED AMNALYSIS
Beverly-lypossemic pooled popalation
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Conclusions

- Prone position should be recommended in severe ARDS
as a first line therapy
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