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Pression de plateau

Pplateau

Plat = (VT x E) + PEEPtot
Pplat = Maximal alveolar pressure

Pplat : safety limit : 30 — 32 cmH20

Ers = (Pplat — PEEPtot) / VT
Crs=1/Ers
Crs = VT / (Pplat — PEEPtot)




Volotrauma

Dreyfuss D, Saumon G. AJRCCM 1998




Essai « ARMA » (ARDS Network)

VT 6 ml/kg PBW et Pplat < 30cmH20
VS
VT12 ml/kg PBW et Pplat £ 50 cmH20
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N Engl J Med 2000 ; 342:1301 - 8



ARMA : La controverse

Meta-Analysis of Acute Lung Injury and Acute
Respiratory Distress Syndrome Trials Testing
Low Tidal Volumes

Peter Q. Eichacker, Eric P. Gerstenberger, Steven M. Banks, Xizhong Cui, and Charles Natanson

A. Control Tidal Volumes B. Low Tidal Volumes
40— 40

| Amato et al,

Bt
n

L] o
ARDSME

| L I = = | I
[UNR e o= b

A % Brochadetsl
r, ¥ ———

.

" &mata
| “etl.

- ;
ARDSMet Amato ot al.

e i
| ARDSMet ™ g # Brower et al,
& ™ -
Stewart et al._ ), \
k]

N,
/:—;?._ 4 ARDSNet

[T Browsretal Ny % gl s S
M Brochard et al.

[Amato et al.

Mean Plateau Airway Pressure (cm H,0)
L)
=

B
in

5
'
§
@
3
&
&
'?':-
£
<
-1
g
&
-8
£
E
=

X o
.?l-.-
Stewart 2t al.

|- ] | | | 1 | L 1 L] | | | —
Bafora O 3 % 4 T2 ] 120 144 168 Balore o 24 38 (=] 120 144 18

o
P Hours After Randomization ““,'E.".,",.’&'.’r.ﬂ";."“at Hours After Randomization
Randomilzstan Ranid zatlor

Eichacker et al AJRCCM 2002




VT = 6 ml/kg for all ARDS

OVt=6 mlkg
B Vt=12 mikg

|  ARR=984%
_ ‘ 95%Cl -3 to 22%

ARR = 2.8%

85%Cl -8 1o 17%

Quartile of Pplat

|

ARR =153 %
85%ClL 2 1o 30%

Am ] Respir Crit Care Med Vol 172. pp 1241-1245, 2005




Experimental Pulmonary Edema due to Intermittent
Positive Pressure Ventilation with High Inflation
Pressures. Protection by Positive

End-Expiratory Pressure'™

HERBERT H. WEBB and DONALD F. TIERNEY
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High PEEP protective ? > 3 RCT

p = 0.30
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Hospital Mortality
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PaO2/FIO2 and recruitability

o 139 pts with mild or moderate or severe ARDS on PEEP 5
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Caironi et al. Crit Care Med 2014




Alveolar Strain

Lung Openning and Closing during Ventilation of ARDS

3,0 1

2,5 1

1,0 1
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0,0
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P < 0.001 P < 0.001
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Caironi et al. AJRCCM 2010



B CARING FOR THE

CRITICALLY ILL PATIENT J M ®
Higher vs Lower Positive End-Expiratory Pressure l\ remd‘mme}t
in Patients With Acute Lung Injury

and Acute Respiratory Distress Syndrome
Systematic Review and Meta-analysis

Matthias Briel, MD, MSc m [ ow PEEP
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AP = Pplateau - PEEP

EFFECT OF A PROTECTIVE-VENTILATION STRATEGY ON MORTALITY IN THE
ACUTE RESPIRATORY DISTRESS SYNDROME

MARCELO BRrRITTO PAssos AmATO, M.D., CARMEN SiLviA VALENTE Bareas, M.D., DEnNiSE MAcHADO MEDEIROS, M.D.,
Ricarpo Borges MagaLpi, M.D., GUuILHERME DE PAuLA PINTO ScHeETTINO, M.D., GEraLpo Lorenzi-FiLno, M.D.,
RonaLDO ADiB KAIRALLA, M.D., DANIEL DEHEINZELIN, M.D., CARLOS Munoz, M.D., RoseLAINE OLIVEIRA, M.D.,
TeResA YAE Takagakl, M.D., AND CarLos RoBerto RiBeiro CARvALHO, M.D.

mortality at 28 days (data not shown). When the
treatment assignment was removed from the Cox
mortality model, there were three significant prog-
roeene B postic factors: the APACHE II score, the mean PEEP
used during the first 36 hours (with a protective ef-
fect indicated by a coefficient of —0.15), and the
driving pressures (P, .,—PEEP) during the first 36
hours (with a deleterious effect of high driving pres-
Days after Randomization sures indicated by a coefficient of 0.06). All other

respiratory variables were of secondary importance.

Survival (%)

N Engl J Med 1998;338:347-54.




ARDS : “baby lung”

Cstart (mL/cmH. Q)

40 50 a0

Residual Inflated Lung (%)

e Low compliance in ARDS : small lung not stiff lung

Gattinoni L and Pesenti A. The concept of « baby lung » ICM 2005




Pression motrice (AP) et Stress dynamique

 C,=kxCRF
e C =VT/AP
« AP=VT/C,
« AP= VT /k CRF

o AP = Stress dynamique / k



Mulkivariate Relative Risk

Pression motrice et stress dynamique

Airway Pressure [cm of water)

of Death in the Hospital
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Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome

Marcelo B.P. Amato, M.D., Maureen O. Meade, M.D., Arthur S. Slutsky, M.D.,
nt Brochard, M.D., Eduardo L.V. Costa, M.D., David A. Schoenfeld, Ph.D.,
mas E. Stewart, M.D., Matthias Briel, M.D., Daniel Talmor, M.D., M.P.H.,

Alain Mercat, M.D., Jean-Christophe M. Richard, M.D.,
Carlos R.R. Carvalho, M.D., and Roy G. Brower, M.D.

P <0.001
P<0.01

(N=2882)

(N=529) }

(N = 1406)

Mortality-Risk (adjusted®)

(N = 260)

Mortality risk (adjusted®)

Ppar < 30 ‘ Poar230 Ppyr<30 | P r230

ap >4 AP ( Driving-Pressure, cmH,0)

NEJM 2015




Respiratory system vs Lung

Prs = P+ Pcw

(b)
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SDRA : mesure pression oesophagienne ?

i

To transducer

Heart and esophagus
mediastinum
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Pression oesophagienne et titration de la PEEP

* Pression transpulmonaire tele-expiratoire
A partir de la valeur absolue (corrigée) de Poeso

Mechanical Ventilation Guided by Esophageal Pressure

in Acute Lung Injury
1.D., Atul Malhotra, M.D., Carl R. O’Donnell, Sc.D., M.P.H.,

© N EnglJ Med 2008;359:2095-104.

* Pression transpulmonaire télé-inspiratoire
A partir d'une P, calculee : P, = P_,, X(E,/Egs)

ECMO criteria for influenza A (H1N1)-
associated ARDS: role of transpulmonary

pressure Intensive Care Med (2012) 38:395—-403
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alain.mercat@univ-angers.fr



