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Why is positioning protective? &
Because of GRAVITY FORCE!
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Optimizing of MV — BE protective? o

= Prevention of PSILI, VILI, diafragma injury
= Minimaze mechanical power, driving pressure, assynchrony

- Optlmlzmg of PEEP

PEEP titration — using imaging — CT, ultraso
= Global parameters - compliance, oxygenati
= By Volumetric CO2

= Titration of transpulmonary pressure by me:
pressure

= By EIT - Electrical Impedance Tomogrk

= By homogenization of ventilation, RM, POSITIONING
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Effect of PRONE on ARDS mortality? e

Prone ventilation reduces mortality

in patients with acute respiratory failure
and severe hypoxemia: systematic review
and meta-analysis

S 35/53 35/46 —e 28.31 0.87 [0.67, 1.12]
Guerin 2004 53/90 49/75 —=— 31.56 0.90 [0.71, 1.14]
Curley 2005 1/21 2423 < = fr 0.33 0.55 [0.05, 5.61)
Mancebo 2006 22743 21729 —_—— 13.25 0,71 [0.49, 1.02]
Chan 2007 2/ /7 4 - 1.3] 0.39 [0.12, 1.25]
Fermnandez 2008 5/9 2/4 = 1.38 1.11 [0.36, 3.48]
Taccone 2009 39/73 18/76 — 1 23.8 0.85 [0.64, 1.11]
Subtotal (95% CI) -“wm 163/260 L3 100.00 0.84 [0.74, 0.96
Test for Overall Effed '®

Heterogeneity: 12 = 0%

0.2 05 1 2 5
Favors prone Favors supine

Sud, ICM, 2010



PROSEVA trial

* |Sever ARDS paO2/FiO2 < 150, FiO2 > 0.6

+
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Prone Positioning in Severe
Acute Respiratory Distress Syndrome JPURNAL ¢ MEDICINE

Claude Guérin, M.D., Ph.D., Jean Reignier, M.D., Ph.D., Jean-Christophe Richard, M.D., Ph.D.,

e NEW ENGLAND

multicenter, prospective, randomized, controlled trial

26 ICUs in France and 1 in Spain, all of which have used prone
positioning in daily practice for more than 5 years

237 pts. PRONE / 229 pts. supine group,

Vt 6ml/kg, Ppeak < 30 cmH20, pH 7.20 - 7.45
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stopping prone: improvement in oxygenation

(Pao2:Fio2 2150, with a PEEP of <10 cm of water and an Fio2 of <0.6)

Guerin, NEJM, 2013
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PROSEVA trial

Prone Positioning in Severe e NEW ENGLAN D
A i I . i It i i 1 LAATIID ‘I\TJ"\L O,r MEDICINE

ARDS intubated for < 36 Hrs

A.D., Ph.D.,

Confirmed after 12-24 hours
Severity criteria Pa0,/F,0, < 150mmHg + PEEP = 5cmH20 + F/0,2 0.6 + VT € mlL.kg"' PBW

| 16hrs!

Inclusion and randomization

SP
24 hours /
LPV
VT 6 mlLkg PBW, Pplat,zs= 30 cm H,0, Pa02 55-80 mmHg or Sp02 88-95%, PEEP/F,0, table

Sedation+analgesia+NB

l

Pa0,/F,0, = 150 mmHg + PEEP < 10 cmH,0+ F,0,<0.6

PP in the hour after randomization >
At least 16 hours perday/

Stop sedation, NB, PP

Guerin, NEJM, 2013
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PRONE 135° / lateral 90°

Effect of SEMI
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PRONE 135° / lateral 9@° *
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Effect of SEMI
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Effect of SEMI-PRONE 135° / lateral£l® & omivmce




Effect of SEMI-PRONE 135° / lateral 90° & =nes

$

after 48 hours
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Open up the lung and keep the lung open

OPEN LUNG VENTILATION

Recruitment maneuver (RM) H‘

opening pre5\
ﬁ N\

2
* PEEP
titration — !\
closed? eopol ..
,( time constant ) open Optlmlze PEEP
closing pressure
4 time ——> gpP closed

Lachmann B, ICM, 1992
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RM in PRONE hyperdistension = volumotrauma + GENERAL UNIVERSITY

HOSPITAL IN PRAGUE

Y .
reareation
homogenization




Electrical Impedance Tomography LINET Group
Ventilation Screen g ceneeaLumversir

HOSPITAL IN PRAGUE
1:: TIMPEL :: S IN ADVANCED SIMULATION MODE. FRI 09/03/2018 20:27:33
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PEEP titration LINEY Gos
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EIT PEEP titration — GLOBAL parameters LINET Group
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9 PEEF Compliance Hyperdist. Collapse
a0 50 3 (cmH,0) | (mL/cmH,O) (%) (%)
R =
~ 301 5 20.2 42 433 0.0
] - 45 a)
> 50 0 5 18.3 46 34.5 0.9
= = 16.2 49 27.9 2.0
S 10 - a)
v) 3
35 T 14.0 52 16.9 3.4
0 - o
: . . 30 & ‘ 12.0 53 8.6 4.5
20.0 15.0 10.0 10.0 51 11 66
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- Collapse @ Hyperdistension Compliance




EIT PEEP titration — REGIONAL

Ventilation
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PEEP titration by EIT

PEEF:

Collapse:

Compliance:

Hyperdistension

Hyperdistension

Optimal PEEP:
Minimal hyperdistensiofi
Minimal collapse (< 5%)

18.4 cmH, 0

Hyperdistension: 27.8%

0.1%
32.2 mL/cmHZO

PEEP:
Hyperdistension:
Collapse:

Compliance:

istension

16.2 cmH,0

20.1%

0.1%

35.9 mL/emH,0
PEEP:

Hyperdistension:
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PEEP Titration Curves
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PEEP titration by EIT (same patient) LINET Group

PEEP: 18.2 cmH,0
‘ GENERAL UNIVERSITY

Hyperdistension: 36.9% HOSPITAL IN PRAGUE
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Collapse: 1.0% PEEP Titration Curves
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PEEP and Plateau (cmH20)
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. ) PEEP: 14.3 cmH,0
Hyperdistension p
Hyperdistension:  19.5% P Ro N E pos
u
Collapse: 2.3%
Compliance: 36.5 mL/emH,0
PEEP:

Hyperdistension ) )
Hyperdistension:

Collapse: 3.7%
Compliance: 38.5 mL/emH,0

Collapse: 5.7%

by PRONE yparisnsior: ST

Compliance: 42.1 mL/cmH,0

Homogenization ... .




PEEP titration by EIT

PEEP: 16.0 cmH,0
Hyperdistension: 15.5%
Collapse: 0.0%
Compliance: 42.4 mL/emH,0O

PEEP:

Hyperdistension Hyperdistension: 14.2%
Collapse: 1.4%
Compliance: 41.8 mL/cmH,0

PEEP:

Collapse:

Compliance:

Hyperdistension

Optimal PEEP: .

Minimal hyperdistension
Minimal collapse (< 5%)

Hyperdistension:
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PEEP Titration Curves
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PEEP: 10.3 cmH,0
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PEEP titration by EIT (same

Hyperdistension

Homogenization

npahent)

PEEP: 16.0¢

Hyperdistension: 12.2%

Collapse: 0.5%

Compliance: 42.7 mL/cmH,O
PEEP: 14.0 cmH,0
Hyperdistension: 9.6%

Collapse: 1.9%
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PEEP Titration Curves
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by ALT
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PEEP titration by EIT -» targeted ALT L

PEEP: 12.2 emH,0

Hyperdistension: 15.5%

Collapse: 11.3%

Compliance: 31.2 mU/emH,0
Hyperdistension Cumulative Collapse

start ALT on R 30° / back (60min/60min)
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PEEP titration by EIT -» targeted ALT & e

Hyperdistension: 15.5%
Collapse: 11.3%
Compliance: 31.2 mU/emH,0

Hyperdistension Cumulative Collapse

Hyperdistension: 4.4%
Collapse: 4.3%
Compliance: 41.4 mL/emH,O

Hyperdistension Cumulative Collapse

after 15 hours of ALT on R 30° / back
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PEEP titration by EIT -» targeted ALT & e

at the same PEEP level:

Hyperdistenstion reduction
-72%

Collapse reduction
- 62%

Compliance improvement
+ 32%
after 15 hours of ALT on R 30° / back
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Targeted lateral positioning — ALT [ o
\
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Targeted lateral positioning — ALT G o avessy

HOSPITAL IN PRAGUE
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g | Sequential lateral positioning as a new lung

ment maneuver: an exploratory study

/ mechanically ventilated Covid-19 ARDS

ts ® Annals of Intensive Care

300 t 23, Shalim Rodriguez'?, Fernando Barriga'?, Mauro Tucci®, Marcus Victor**, Glasiele Alcala,
suppor inte'?, Fernando Suarez-Sipmann>®’, Marcelo Amato?, Laurent Brochard®®" and
10
[ an
cushion

Sp02 92-97%
<15 cmH20,

.

ch patients received
‘or R/l ratio>0.5

Id side; Supine-fnal

Roldan, Annals of Intensive Care, 2022



A Changes in EELI from supine to left decubitus
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B Changesin EELI from supine to right decubitus
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Positioning as RM

Sequential lateral @siﬁ/

VENTRAL

‘ N
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—\/ Roldan, Annals of Intensive Care, 2022



Targeted POSITIONING - long term ALT

PEEP Titration
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Targeted POSITIONING - long term ALT W tcserves e
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What is PROTECTIVE?..... INDIVIDUALIZATION

 Vto6ml/kg/ PBW? ..... Ppeak < 30/27cm H20
* Driving pressure <=15 (13?)
 Mechanical power < 12j/min???

* Optimization of PEEP .... PEEP titration
« HOMOGENIZATION .... reareation/RM ?

« POSITIONING .... PRONE/
EIT - targered ALT!!!
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What is PROTECTIVE?..... INDIVIDUALIZATION

There is no optimize settings of
mechanical ventilation

without ,,right“ position of patient



ON THE POSITION




