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ARDS Patient

» Post traumatic ARDS
* 46 y/o male s/p MVC, fractured
pelvis
« Compromise of circulation to the
legs
» Anasarca and a tense abdominal
wall
 Initial ventilator settings
— CMV
— TV=535¢cc
— Fi02=1
— PEEP=13
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Animal Experiments Show That Adequate PEEP

Can Reduce VILI

» Faridy et al. — Large volume mechanical ventilation increased surface tension
— Atagiven Vq, effect attenuated by higher PEEP

« Wyszogrodski et al. — High volume ventilation inactivated surfactant in cats
— Ata given V, effect less with higher PEEP

» \Webb and Tierney — High volume ventilation caused hemorrhagic edema and
hyaline membranes in rats

— At constant peak pressure, effect less with higher PEEP

«  Muscedere et al. — Even low volume ventilation in lavaged rat lungs caused
histological damage.

— Effects were reduced or eliminated with higher PEEP.

» Chiumello et al. — Ventilation of injured rat lungs released inflammatory
cytokines.

— Ata given V-, effects were less with higher PEEP.
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ALVEOLI Trial

 ALVEOLI- higher vs.
lower levels of PEEP based .
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Further Trials

 Amato demonstrated a benefit to a low tidal volume
strategy combined with PEEP set by LIP of the PV
curve.

 ARIES trial seemed to confirm this
 LOVS trial showed no benefit.

« The EXPRESS trial which set PEEP based on the
alrway plateau pressure showed mixed results




“The LOV study and the Express study not
only should conclude the era of comparing

PEEP levels in unselected populations with
ALl and ARDS, but also underscore the
need for a new definition of ARDS aimed at
identifying patients with greater lung
edema and larger recruitability ...”

Gattinoni L, Caironi P; JAMA. 2008
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I CARING FOR THE
CRITICALLY ILL PATIENT

Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury

and Acute Respiratory Distress Syndrome
Systematic Review and Meta-analysis

Table 4. Clinical Qutcomes in All Patients and Stratified by Presence of ARDS at Baseline

All Patients With ARDS Without ARDS
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| | | |
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P, May be more important then P__
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P, is the pressure
actually distending the
lung.

This may be very
different from the
pressure measured at
the airway.




P, May be Very Different then P,

p f - PL="Pao - Ppi

Titrating ventilation
based on ventilator
pressures does not
allow us to take this
variability into
account
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Pleural Pressure Measurement

Pulmonary vs Non-pulmonary ARDS

ARDS,
Respiratory Chest
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Esophageal Pressure to Estimate Pleural
Pressure




Mechanical ventilation: passive
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P.. Values Reflect High Pleural Pressures

r=0.88
p < 0.0001

30
slope=1.2 ®
. y-intercept = -2.5
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Pes Ranges Widely in Patients with AL
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Transpulmonary and Airway Pressure
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Sample Data from Anesthetized Obese Subject
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Expande

d Time Scale

40 . 00

PaW 20.14 ‘ W@ OE @ Lirway: P ;t-ta'

]

Pes 1767 iire

Esophiag

CIW A A i A A et ey A AAL | A i M e A N

Vol. % e olume  : i

nooso

Flow 22 o

—. 0/25 1

133.545 SEC({TBF) off SEC{THM

| &2 |
\ 2 /
\*

Medical Center

40.3 ¥EOF T: 1.500 SEC/DIV

JTEnSH NG HOSPITAL

.
S
%2;\‘ Beth Israel Deaconess ( HARVARD MEDICAL SCHOOL







PT 1 Initial Ventilator settings on PCV




Pt 1 Strategy: Change ventilator pressures to

optimize P,

Ventilator pressures:
PEEP 13 — 26
which raised

Pplateau 40 —— 46

N,

P X
\-1 Beth Israel Deaconess §EE HARVARD MEDICAL SCHOOL
‘u\ ,/f Medlcal Center TTTTTTTTTTTTTTTT



Pt 1 After Ventilator Changes to Optimize P,







Pt 1 Strategy: Change Ventilator Pressures to

Optimize P,

Ventilator pressures:
PEEP 13 — 26

Pplat 40 —— 46

Driving pressure: 27 —— 20
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Mechanical Ventilation Guided by Esophageal Pressure
mn Acute Lung Injury

Caniel Talmar, M.0. M.PH. Todd Sarge, M.O. Al Malhotra, M.OL, Carl B O Donnell, 5200 MLPH.
Fay Ritz, R.RT, Alan Lisbor, M.O. Victar Movack, M.D., Ph.O. and Stephen H. Loring, K.
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Month Survival

Esophageal pressure guided protocol
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PL and EIT
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PL and EIT
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Optimal Risk/Benefit of PEEP May Depend on

Recruitability

30 -
Pplat 6 ml/kg
.. Non-
Driving 20 - recruitable 6 ml/kg
Pressure Recruitable
PEEP
(cm H,0) Injury > Benefit>
Benefit Injury
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