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Mechanical ventilators, by applying high
transpulmonary pressure to the nonuniformly
expanded lungs of some patients who would
otherwise die of respiratory insufficiency, may
cause the hemorrhage and hyaline membranes
found 1n such patients’ lungs at death.

Mead, JAP 1970



Ventilation avec
45 cmmH20 de Pmax

Quantification de I'cedéme pulmonaire Quantification de la perméabilité microvasculaire

Dreyfuss et al, ARRD, 1985 5



Ventilation avec
45 cmmH20 de Pmax

Dreyfuss and Saumon AJRCCM 1998 6



« Recognition that mechanical ventilation,
although life-saving, can contribute to
patient morbidity and mortality has been
the most important advance in the
management of patients with ALI and

ARDS »



Figure 1
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Improved Survival of Patients With Acute Respiratory
Distress Syndrome (ARDS): 1983-1993.

Milberg, John; Davis, Donna; Steinberg, Kenneth;
Hudson, Leonard

JAMA. 273(4):306-309, Jan 25, 1995.

Figure 1. Crude (solid line) and adjusted (dashed line)
acute respiratory distress syndrome (ARDS) fatality rates,
total population, Harborview Medical Center, 1983
through 1993. Rates are adjusted for ARDS risk group,
age, and gender







Tidal volume : ml/kg

1965 Sykes (BJA) 10-15

1969 Mclntyre (Can Anesth S. J.) 8-14

1970 Kumar (VEJM) 11 and 13

1972 Pontoppidan (NEJM) 10-15
Falke (JCI) 9-24
Lutch, Murray (Ann.Int. Med) 10-16

1973 Kumar (Crit.Care Med) BT: 50% 12-18

1974 Steir (JTCVS) PNTX 18 (14-21)

1975 Suter (NEJM) 15

1979 Hemmer (Anesthiol) 15

1981 Jardin (VEJM) 12-20

1983 Mathru (Crit.Care Med) 12-15
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B CARING FOR THE
CRITICALLY ILL PATIENT

Characteristics and Outcomes in Adult

Patients Receiving Mechanical Ventilation
A 28-Day International Study

JAMA, January 16, 2002—Vol 287, No. 3

* 5183 mechanically ventilated patients
« 231 ARDS

— V. 8,7 ml/kg

— Pplat: 28 cmH20
— PEEP =8 cmH,0O
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Le volotrauma

The New England
Journal of Medicine

@ Copyright, 2000, by the Massachusetts Medical Socicty

VOLUME 342 May 4, 2000 NUMEER 18

VENTILATION WITH LOWER TIDAL VOLUMES AS COMTPTARED WITH
TRADITIONAL TIDAL VOLUMES FOR ACUTE LUNG INJURY
AND THE ACUTE RESPIRATORY DISTRESS SYNDROME

THE AcuTe ResPIRaTORY DISTRESS SyNDROME NETWORK™

P=0.0054

Mortality
(Percent)

12 ml/kg

ARDSnet
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Editorials

Mechanical ventilation in ARDS: One size does not fit all*
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Higher versus Lower Positive End-Expiratory Pressures
in Patients with the Acute Respiratory Distress Syndrome

The National Heart, Lung, and Blood Institute ARDS Clinical Trials Network*

Table 2. Baseline Characteristics of the Patients.*

Lower-
PEEP Group

Characteristic (N=273)
Age (yr) 49+ 17
Fermnale sex (%45) 47
Race or ethnic group (%£) 1

White 73

Elack 14

Hispanic =

Other or not available 7
APACHE I scorel 91+30

Higher-
PEEP Group
(N=276&)

B4+
43

77
14
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for the Expiratory Pressure (Express)

Study Group

JAMA, Fcbluﬂl"}' 13, 2008—Vol 209, No. 6
Mercat et al

e |
Table 2. Baseline Characteristics of the Patients

Minimal Increased
Distension Recruitment

Characteristic (n = 382) (n = 385)

Age, mean (3D), y 60 (15) 60 (16)
Resni _mean (SO

Tidal volume, mL'kg of predicted body weight 7.5(1.5) 74014
Minute ventilation, L/min 11.5 (3.1 11.5(28)
Respiratory rate, cycles/min 24.7 (5.8) 24.4(6.0)
PEEF, cm H;0 7.9(3.3) 8.2 (3.7)
Flateau pressure, cm HyO 22.9(5.3) 23.7 (4.9)

Respiratory system compliance, mL/cm H,09 36.1 (13.8] 36.4 (14.6)
Pao,:Flos, mm Hg 143 (57) 144 (58)




JAMA, February 13, 2008—Vol 299, No. 6

Meade et al

Table 3. Baseline Characteristics®

Lung Open Control

Ventilation Ventilation

Characteristics (n=475) (n =508)

Age, mean (SD), y 54.5 (16.9) 56.9 (16.5)
Female sex 193 (40.6) 201 (39.6)
Hospital stay, median (IQR), d 3 (1-6) 3 (2-6)
Mechanical ventilation, median (IQR), d 1(0-3) 1 (0-3)
APACHE Il score, mean (SD)P 24.8 (7.8) 259 (7.7)
Nonpulmonary MOD score, mean (SD)° 6.5(3.4) 6.6 (3.3
Pa0,/Fio;, mean (SD) 144.8 (47.9) 1446 (49.2)
Pao,/Fio, <200 400 (86.1) 427 (84.1)
Oxygenation index, median (IC)R)d 121 (8.7-17.2) 11.9 8.5-18.0)

Set PEEP, mean (SD) cm Hgo 11.5(3.5) 11.2(3.3)
Plateau . = . bl 29.3 (6.0)

idal volume, mL/kg predicted body weight, 8.4(2.1) 8.4(2.2)
mean (SD)




Effect of Peep

Quantification de I'cedéme pulmonaire Quantification de la perméabilité microvasculaire

Dreyfuss et al, ARRD, 1985 17



Peep may favor VILI

Quantification de la perméabilité microvasculaire

The forgotten study....

Dreyfuss ARRD 1993 1818



L'atelectrauma:
(ouverture-refermeture) ??7?

Lower PEEP, overall survival
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Positive End-Expiratory Pressure Setting
in Adults With Acute Lung Injury  Mercat et al.

and Acute Respiratory Distress Syndrome
A Randomized Controlled Trial 646 JAMA, February 13, 2008—Vol 209, No. 6 (Reprinted)
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Meade et al.
Ventilation Strategy Using Low Tidal Volumes,

Recruitment Maneuvers, and High Positive
End-Expiratory Pressure for Acute Lung Injury

and Acute Respiratory Distress Syndrome
A Randomized COI"ItI’O”Ed Trial (Reprinted) JAMA, February 13, 2008—Veol 299, No. 6 637

Figure 2. Probabilities of Survival and Unassisted Breathing From Day of Randomization (Day 0) to Day 75 Among Patients in the Lung Open
Ventilation and Control Groups

Breathing independently All-cause mortality
1.01 . - —
0.0 i : ng op=n ventiletion
0.8 e
0.7
£ 0.6
8 05
=
o Od‘
0.34
0.2 Log-rank =38 Log-rark P=.18
0.1
0 T T 1 T T T
Q 25 50 75 0 25 50 75
Days After Randomization Days Aftar Randomization
No. at Risk
Lung open ventilation 475 =s] 23 1 475 223 = 43
Control ventilation 508 a5 26 1 508 220 a7 a7

Patients were censored at hospital discharge and at death in the 2 analyses, respectively.
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Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury

and Acute Respiratory Distress Syndrome Briel et al
Systematic Review and Meta-analy<ic

(Reprinted) JAMA, March 3, 2010—Vol 303, No. 9 865
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Niall D. Fc‘l"_gllfson and Arthur S. Slutsky
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Scaling VT acording to respiratory
mechanics and not to PBW

* Driving pressure (AP) = V1/Crs

* Pplat = Peep + V1/Crs

* VV1/Crs = Pplat - Peep = AP
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Can DeltaP explain these findings?

1.00-
Conventional
_ ventilation
£ 075+
£
-
The NEW ENGLAND JOURNAL of MEDICINE }_}0-50- HFOV
2
£ o025+
ORIGINAL ARTICLE
0.00 T T T T T 1
0 5 10 15 20 25 30
Days
. . . No. at Risk
ngh-Frequency OSClllauon f()]_‘ Acute Conventional 397 351 312 281 259 243 26
ventilation
- - HFOV 393 349 3 280 253 241 23
Respiratory Distress Syndrome
Figure 3. Kaplan-Meier Survival Estimates during the First 30 Study Days.

Duncan Young, D.M., Sallie Lamb, D.Phil., Sanjoy Shah, M.D.,



Attributed to

I only believe in statistics that I doctored myself

Attributed to Prime Minister Disraeli by Mark Twain:
There are three kinds of lies:

Lies

Damned lies and.....

Statistics

29



Published online: 05 October 2015
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Groupe d’Amato
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eTable 2 - Respiratory Variables During the First Seven Days of Treatment

+++++ Regardez la « driving pressure » et la Pplat !!! .
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Prone positioning attenuates and redistributes ventilator-induced
lung injury in dogs. Broccard et al. Critical Care Medicine. 28(2):295-303, 2000.

[ ] Prone
[] Supine
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Et le « biotrauma »?

Critical Care Perspective

On the Physiologic and Clinical Relevance of Lung-borne
Cytokines during Ventilator-induced Lung Injury

Didier Dreyfuss, Jean-Damien Ricard, and Georges Saumon

EA 3512, IFRO2, Faculté de Médecine Xavier Bichat, Paris; and Service de Réanimation Médicale, Hopital Louis Mourier
Assistance Publique—Hépitaux de Paris), Colombes, France . .
( . pat ) Am ] Respir Crit Care Med Vol 167. pp 1467-1471, 2003

Otherwise, we may return to a form of medicine prac-
ticed at the time of Moliere, when physicians believed that dis-
ease was the result of poor handling of “humeurs peccantes™
(sinful humors) (Moliere, 1666, “Le médecin malgré lui” |A
doctor despite himself, Act 11, Scene 1V]).

37



Les erreurs fondamentales

 Méconnaissance du role majeur de la
distension télé-inspiratoire (ou « statique »
en HFO): « volotrauma »

» Surestimation du rble de
« I'atelectrauma » (ouverture-refermeture)

* Errements a propos du « biotrauma »
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Une certitude, une proposition, une
Inconnue et un corollaire, une prospective

La certitude: le volotrauma est un déeterminant essentiel
de la mortalité associee a la ventilation mécanique et la
PEP peut y contribuer si elle est excessive

La proposition: ne régler la PEP gu’en fonction de la
PO2 souhaitée et non pour éviter « I'atélectrauma » est
bénéfique

L'inconnue: la toxicité réelle de la FiO2 élevée

Le corollaire: si on admet que la FiO2 élevée n’est pas
problématique, l'utilisation de PEP systématiquement
élevee est inutile

La prospective: place de TECMO et de TECCOR?
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Ockam’s (1287 — 1347) razor
and

Pplat versus AP
Wikipedia:
pluralitas non est ponenda sine

necessitate: plurality should not be posited
without necessity

In other words, among competing
hypotheses, the one with the fewest
assumptions should be selected.

In other words, first do simple before
complex

41



