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. . AP neni cil
driving pressure
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Driving Pressure and Survival in the Acute
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., Maureen O. Meade, M.D., Arthur S. Slutsky, M.D.

duardo L.V. Costa, M.D., David A. Schoenfeld, Ph.D.
Thomas 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.

b, M.D., and Roy G. Brower, M.D.

FEBERUARY 19, 2015

B post hoc
n = 3562, 9 studii analysis no inspiratory effort
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Chicken or Egg?

AP jako klinicky end-point

AP jako marker zavaznosti



AP neni cil
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Effect of driving pressure on mortality in L

ARDS patients during lung protective
mechanical ventilation in two randomized

controlled trials

Claude Guérin'**", Laurent Papazian4'5'6, Jean Reignier?, Louis Ayzacg, Anderson Loundou®, Jean-Marie Forel®
and on behalf of the investigators of the Acurasys and Proseva trials

Critical Care (2016)

24 hodin after
randomization

n=787 2 LPV RCT

post hoc analysis pireZiti 90 dni




Guerin, 2016

Table 1 Characteristics at the time of inclusion or day 1 between survivors and non-survivors at day 90

Variables All (n=787) Sunvivors (n= 533) Monsurvivors (n= 254) [
Male gender 542 (68.9) 366 (687) 176 (693) 05923
Age, vears 50+ 16 564+ 15 b6+ 14 <0001
SAPS Il on ICU admission 45+ 15 45+ 16 51+£15 <0001
SOFA score on day 1 7+4 7+4 9+4 <0001
Continuous NMBA as allocation group 173 (22.0) 117 (220) 56 (22.0) 05976
Prone position as allocation group 233 (344) 181 (340) 52 (20.5) <0001
Arterial pH on day 1 735+009 736+008 732+010 <0001
PaCO, on day 1, mmHg 47+ 11 45+ 11 47+ 11 0076
Pa0/FIO; ratio on day 1 159+ 74 163 +76 152+ 68 0.056
Lactate on day 1, mmol/L 20+159 18+16 24+27 <0001
Respiratory rate on day 1,/minute 2716 26+5 276 0010
lidal volume on day 1, ml 397+ 76 398 +76 395+78 0413
lidal volume on day 1, ml/PEW kg 63+08 62+08 63 +08 0691
PEEF on day 1, cm H20 1043 1043 0+3 0210
Plateau pressure on day 1, cm H50 23+4 23+4 24+ 4 <0001
lidal compliance on day 1, ml/cm H;0 33+12 34+12 31+£12 0016
Driving pressure on day 1, cm H,O 13+4 13+4 14+ 4 0.002
Mechanical power on day 1, J/min 13450 130+48 143+54 <0001
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AP jako jediny cil

AP jako jeden z nékolika cilG

neovlivnitelné a ovlivnitelné parametry

vek, pohlavi... pronace, RR, Pplat, flow



VILI

AP neni cil

AP

hemostaza

apTT, Q




Table 1 Characteristics at the time of inclusion or day 1 between survivors and non-survivors at day 20

mechanical power

AP neni jediny cil

Variables All (n=787) Sunvivors (n= 533) Monsurvivors (n= 254) e
Male gender 542 (68.9) 366 (687) 176 (693) 05923
Age, years 50+ 16 564+15 b6+ 14 <0001
SAPS Il on ICU admission 45+ 15 45+ 16 51+£15 <0001
SOFA score on day 1 7+4 7+4 H+4 <0001
Continuous NMBA as allocation group 73 (22.0) 7220 56 (22.0) 0976
Prone position as allocation group 233 (344) 81 (340) 52 (20.5) <0007
Arterial pH on day 1 735+009 736+008 732+010 <0001
PaCO, on day 1, mmHg 47 + 46 + 47+ 1 0076
Pa0/FIO; ratio on day 1 594+ 74 63 £ 76 52+ 68 0.056
Lactate on day 1, mmol/L 20+19 B+16 244232 <0007
Respiratory rate on day 1,/minute 27+6 2645 27+6 0010
lidal volume on day 1, ml 397+ 76 398 +76 395+78 0413
lidal volume on day 1, ml/PEW kg 63+08 62+08 63 +08 0691
PEEF on day 1, cm H20 0+3 0+3 1043 0210
Plateau pressure on day 1, cm H,0 23+4 23+4 24+4 <0007
lidal compliance on day 1, ml/cm H;0 33+12 34+12 31£12 0016
Driving pressure on day 1, cm HO 3+4 3+4 14+4 0.002
Mechanical power on day 1, J/min 34+50 30+48 143+5 <0007

Guerin, 2016




“Often, as new knowledge progresses, old knowledge is abandoned or forgotten.”

Luciano Gattinoni

Gattinoni 2005
the baby lung concept

Amato 2015
driving pressure

Protti/Gattinoni/Cressoni/Marini
2016
mechanical power/driving energy
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The ““baby lung” became an adult

Intensive Care Med (2016) 42:663-673
DOI 10.1007/s00134-015-4200-8

Luciano Gattinoni
John J. Marini
Antonio Pesenti
Michael Quintel
Jordi Mancebo
Laurent Brochard

the aerated ARDS baby lung is
» not stiff but small

» with near normal intrinsic mechanical characteristics




The ““baby lung” became an adult

Gattinoni 2016 ICM

ratio between tidal volume and the baseline gas volume of the baby lung

Vt/FRC limit15

strain rate = strain/Ti

Crs : FRC (EELV, baby lung)=1:1

AP = Vt/CrS AP odpovida velikosti strain




airway AP a predikce rozvoje VILI

AP neni jedinym ukazatelem VILI

* junctional forces

* vascular flow and pressures

* RACE (repetitive alveolar collapse and expansion)

« frequency (V,) MP

*  flow

AP muiZe precenit riziko u

* stiff chest wall (obezita, T IAP) »falesné” T AP

°* neméreny autoPEEP

AP muize podcenit riziko u

* /MRaw falesné”“ |, AP

* spontanni ventilace




driving pressure vs. mechanical power



\NESTHESIOLOGY Critical Care Medicine | May 2016

Mechanical Power and
Development of Ventilator-
induced Lung Injury

Massimo Cressoni, M.D.; Miriam Gotti, M.D.; Chiara Chiurazzi, M.D.; Dario
Massari, M.D.; llaria Algieri, M.D.; Martina Amini, M.D.; Antonio Cammaroto,
M.D.: Matteo Brioni, M.D.; Claudia Montaruli, M.D.; Klodiana Nikclla, M.D.;
Mariateresa Guanziroli, M.D.; Daniele Dondossola, M.D.; Stefano Gatti, M.D.;
View Full Size Vincenza Valerio, Ph.D.: Giordano Luca Vergani, M.D.: Pacla Pugni, M.D.: Paolo
Cadringher, M.5¢.; Nicoletta Gagliano, Ph.D.; Luciano Gattinoni, M.D., FR.C.P

* subjekty (prasata)
*  MP vétsi nez 12 J/min rozvinuly VILI

* velikost MP korelovala s hmotnosti plic, plicni elastanci a poklesem indexu
Pao,/FiO,

* pod stanovenou hranici se rozvinuly pouze izolované plicni denzity.
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AP reprezentuje

dynamickou slozku MP




@ CrossMark

Ventilator-related causes of lung injury:
the mechanical power

L. Gattinoni'’, T. Tonetti', M. Cressoni?, P. Cadringher?, P. Herrmann', O. Moerer', A. Protti®, M. Gotti?,
C. Chiurazzi?, E. Carlesso?, D. Chiumello* and M. Quinte!’

ICM 8/2016
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MP increases:

* Vi, AP, and flow (exponentially, exponent = 2)
* RR (exponent = 1.4)

* PEEP (linearly)




relevatni ¢ast energie
mechanického dechu je produktem
AP a 'V,




EDITORIAL

Dynamic predictors of VILI risk: @
beyond the driving pressure

John J. Marini'” and Samir Jaber?

ICM 2016

driving power = AP x V:x RR/10C

If damage resulted from excess power, it would not
depend exclusively on the maximal pressures
achieved during the individual tidal cycle (Vt) but
rather on the entirety of the inspiratory pressure

~nf i+~

role hrudni stény, stress raisers (inhomogenities), airway resistace, strain rate/flow,
spontanni ventilace, PEEP

note: whether raising PEEP proves protective or deleterious has been thought to depend on its ability to recruit new units and whether DP
or plateau pressure remains unchanged during the increase
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Effect of driving pressure on mortality in L

ARDS patients during lung protective
mechanical ventilation in two randomized

controlled trials

Claude Guérin'**", Laurent Papazian4'5'6, Jean Reignier?, Louis Ayzacg, Anderson Loundou®, Jean-Marie Forel®
and on behalf of the investigators of the Acurasys and Proseva trials

Critical Care (2016)

24 hodin after
randomization

n=787 2 LPV RCT

post hoc analysis pireZiti 90 dni
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problémy uziti v klinické praxi

nejasna cilova skupina

nejasna hranice



nejasna cilova skupina




nejasna cilova skupina

heterogenita ARF/ARDS

etiologie

prevazujici patomechanizmus

mira poskozeni plicniho parenchymu
nehomogenity parenchymu plic, stress raisers
dynamika a reverzibilita poskozeni



nejasna cilova skupina

ARDS

PRIMARY SECONDARY

(pulmonary, direct) (extrapulmonary, indirect)




nejasna cilova skupina

Intensive Care Med (206803 34e1111)

1116 T
DOT 10, 10075001 34-004-2 163-2 DEIGINAL

Semiicbis B Screening of ARDS patients using standardized
-:a-;;p-li=g:=ivafh:rlrr ventilator settings: influence on enrolilment
Jellrey M. Singh . . - it -

David C. Hallett in a clinical trial

Sangecta Mehta
Thomas E. Stewart

Standardizované nastaveni mechanické ventilace pred zarazenim do HFOV studie

* Vt7-8ml/kg PBW

* PEEP 10 cm H,O nebo vice dle oxygenace, k SpO, nad 88%
* FiO,1.0

* pacienti PaO,/FiO, < 200 mm Hg

aplikace 30min



nejasna cilova skupina

Intensive Care Med (20045 3x1111=1116&
DOT 10, V0T S00 ] 34-004-2 163-2

ORIGINAL

bt s B Screening of ARDS patients using standardized
Jean-Daniel Chiche ventilator settings: influence on enroliment
Jeffrey M. Singh = . - i -

David C. Hallett in a clinical trial

Sangeeta Mehta
Thomas E. Stewart

41.5% pacientu 58.5% pacientl
PaO,/FiO, < 200 mm Hg PaO,/FiO, > 200 mm Hg

mortalita 52.9%
\ 4



nejasna cilova skupina

Intensive Care Med (20045 3 1111=1116

DT 0, VTS0 ] 3-004-2 163-2 ORIGINAL

Homarbr et W Screening of ARDS patients using standardized
Jean-Daniel Chiche ventilator settings: influence on enroliment
Jeffrey M. Singh = . - i -

David C. Hallett in a clinical trial

Sangeeta Mehta
Thomas E. Stewart

mortalita 52.9% M

‘pneumonie * aspirace

*Sok *  pankreatitis

*inhalacni poskozeni *  mnohocetné transflize
*sepse (35%) * sepse (33%)

ytrazientni“ ARDS? etiologie?




nejasna hranice
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A Quantile Analysis of Plateau and Driving

Pressures: Effects on Mortality in Patients With
Acute Respiratory Distress Syndrome Receiving
Lung-Protective Ventilation

Jesus Villar, MD, PhD, FCCM"?; Carmen Martin-Rodriguez, MD?; Ana M. Dominguez-Berrot, MD?*;
Lorena Fernandez, MD?; Carlos Ferrando, MD, PhD®; Juan A. Soler, MD, PhD’; Ana M. Diaz-Lamas, MD?
Elena Gonzilez-Higueras, MD, PhD?% Leonor Nogales, MD'; Alfonso Ambros, MD, PhD?;

Demetrio Carriedo, MD, PhD#* Monica Herndndez, MD!}; Domingo Martinez, MD'%;

Jestis Blanco, MD, PhD?; Javier Belda, MD, PhD®; Ddcil Parrilla, MD";

Fernando Sudrez-Sipmann, MD, PhD*'4; Concepcion Tarancon, MD'3; Juan M. Mora-Ordofiez, MD'®;
Lluis Blanch, MD, PhD""; Lina Pérez-Méndez, MD, PhD"'%; Rosa L. Fernandez, MSc'?;

Robert M. Kacmarek, PhD, RTT"?; for the Spanish Initiative for Epidemiology, Stratification and

Therapies of ARDS (SIESTA) Network Critical Care Medicinel 12017
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Intraoperative protective mechanical ventilation
and risk of postoperative respiratory complications:
hospital based registry study

Karim Ladha, research fellow, Marcos F Vidal Melo, associate

professor, [...], and Matthias Eikermann, associate professor of

anesthesia and critical care medicine, clinical director [ BMI 2015

retrospektivni studie

intraoperacni
AP >13cm H,0




transpulmonalni AP



Trans-Pulmonary Driving Pressure

Prp = Paw- Pes
INSP PrpJ= Pp a7 - PES)ysp
EXP P;p|= PEEP,,; - PESp

DPr,p=V; /G
=INSP P, — EXP P,

END INSPIRATORY

TIDAL INFLATION LUNG VOLUME

Cartes- Benfes, Mavini 2015,



vlastnosti hrudni stény zkresluji

redlny distencni tlak pusobici na
plicni parenchym
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Inensive Care Med (2014) 40 16701678 :
DO 101007001 34-0 14-34 15-4 ORIGINAL

U SO The assessment of transpulmonary pressure

Massimo Cressoni

Ackren Coams in mechanically ventilated ARDS patients
.\’Iulll--r Ill'iqllii
Francesco Crimella
-y ARDS Chest Wall is Often NOT Normal
Luciano Gattinoni
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Directly measured esophageal pressure (cmH,0)

Fig. 5 Distribution (histogram) of directly measured esophageal
pressure at 5 cmH>0 of PEEP




nejasna hranice

AP a ezofagealni tlak

Ajrway pressure

Esophageal pressure
B0 - phageal p

50+

40
Pressure
(cmH20) 307

20

10

IAP 5 mmHg AP 15 mmHg |AP 25 mmHg
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nejasna hranice

Mortality and pulmonary mechanics

@ CrossMark

in relation to respiratory system
and transpulmonary driving pressures in ARDS

Elias Baedorf Kassis'’, Stephen H. Loring® and Daniel Talmor?

Intensive Care Med (2016)

Conclusions: The results suggest that utilizing PEEP titration to target positive transpulmonary pressure via esopha-

geal manometry causes both improved elastance and driving pressures. Treatment strategies leading to decreased
respiratory system and transpulmonary driving pressure at 24 h may be associated with improved 28 day mortality.

Studies to clarify the role of respiratory system and transpulmonary driving pressures as a prognosticator and bedside

ventilator target are warranted.

TP AP

limit < 10 cmH,0




role hrudni stény

nejasna hranice

TP AP

lepsi posouzeni role kvality hrudni stény

presnéjsi (lepsi) nez airway driving pressur

e?

obezita
extrapulmonalni ARF/ARDS
|AP




dalsi faktory

AP neni cil




role aktivity pacienta

rizena vs. asistovana vs. spontanni ventilace na UPV
mira svalové relaxace

mira analgosedace

pritomnost pacient-ventilatorové asynchronie
ydavka” AP (Casovy faktor/expozice)




role ECMO

e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 MAY 24, 2018 VOL. 378 NO. 21

Extracorporeal Membrane Oxygenation for Severe Acute
Respiratory Distress Syndrome

A. Combes, D. Hajage, G. Capellier, A. Demoule, S. Lavoué, C. Guervilly, D. Da Silva, L. Zafrani, P. Tirot, B. Veber,
E. Maury, B. Levy, Y. Cohen, C. Richard, P. Kalfon, L. Bouadma, H. Mehdaoui, G. Beduneau, G. Lebreton, L. Brochard,
N.D. Ferguson, E. Fan, A.S. Slutsky, D. Brodie, and A. Mercat, for the EOLIA Trial Group, REVA, and ECMONet*

EOLIA, 2019




EOLIA 2019

SR r vyznamné snizeni AP
|I (MP)
pri uLPVv

S

L] H I & H X
: . 3 . : ' 1
D2 03 T D14 D D28 Lasl ECMO day  post-ECMI

bez zlepseni
mortality




en TN -
\ 2 :

nemuze byt jediny cil nastaveni LPV

role Vt, Pplat, RR, Crs, flow

komplexni role MP

role homogenity plic, doby expozice

role TP AP a hrudni stény (hrudni kos, branice)




en T

nikdo zatim neprokazal prospektivneé benefit AP
jako klinického cile

neni jasny limit

neni jasnd role AP u rizné etiologie ARF/ARDS

neni jasna role AP u spontanni ventilace, vliv analgosedace

nutna je perzonalizace nastaveni UPV

(dynamika zmén, etiologie, mechanizmus poskozeni,...)

0 0
future clinical evidence needed w



dekuji za
pozornost
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