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Objectifs

1. Qui sont les patients a risque?

2. Qu’est ce que la ventilation
protectrice et préventive ?

3. Quelles sont les évidences ?

4. Take Home Messages




Benjamin Franklin Background

“An ounce of prevention is
worth a pound of cure.”

Cure

Prevention

Born in Boston, Massachusetts,
The United States 1706-1790

“"Prevention is better than cure”



http://www.goodreads.com/photo/author/289513.Benjamin_Franklin

The golden hours

“The most sophisticated
Intensive care becomes
unnecessarily expensive
terminal care...”
when the pre ICU systems fall

Peter Safar

Safar P. Critical care medicine — Quo Vadis? Crit Care Med 1974; 2:1-5



Quel “patient est a risque” ?

Medical history

(COPD, Cachexia, Cancer, Supine Position
immunosuppresion,

Muscle deconditioning...)

Mechanirc~’ 2
Transfusion / s a" p

SEDATION Surgery Inflammation Electrolytes abnormalities
- ini .. (Ca, Ph, Mg, K)
Propofol, Morphinigf/ NMBA Pancreatitis Shock Hyperglycemia

Abdo Cpt Synd Sepsis Hypertriglyceridemia

Antibiotic



Am J Respir Crit Care Med, 2010 Aug 27, [Epub shesd of print]

Early |dentification of Patients at Risk of Acute Lung Injury: Evaluation of Lung Injury Prediction Score in a Multicenter Cohort Study.

Gajic 0, Dabbagh O, Park PK, Adesanya A Chang SY, Hou P, Andersan li H, Hoth JJ, Mikkelsen ME, Gentile NT, Gang MN, Talmor D, Bajwa E, Watkins TR, Festic E, Yilmaz W, Iscimen R, Kaufman DA, Esper AW, Sadikot R, Douglas |, Sevransky J,
Malinchoc M an behalf of the LIS Critical liness and Injury Trials Group: Lung Injury Prevention Study Investigators (USCITG-LIPS).

Department of Internal Medicine, Divizion of Pulmanary and Critical Care Medicing, Maya Clinic College of Medicine, 200 First Street S, Rochester, Minnesaota, 559035, United States,

Estimate 195% CI) p-value | LIPS points
Predisposing conditions L I 5 P d g t g
Shock 0.77 0.9 | 1.32 | 0.008 2 u n g nJ u ry re I C I O n
Aspiration 0.79 0.07 | 1.45 | 0.024 2
Sepsis 0.37 -0.13 | 0.87 | 0.139 i
Pancreatitis -1.07 -3.96 | 0.51 | 0.299 ] S C O re LI PS
Prneumaonia 0.83 0.33 | 1.34 | 0.001 1.5
High risk surgery®
Thoracic {noncardiac) -0.14 -2.00 | 1.15 | 0.8%6 -
Orthopedic spine 0.75 -0.11 | 1.53 | 0.071 1
Acute abdomen 0.93 0.06 | 1.72 | 0.028 2 40 -
Cardiac 1.32 0.67 | 1.96 | <.001 2.5
Aorticvascular 1.78 0.93 | 2.56 | «.001 3.5 35
High risk trauma
Traumatic brain injury | 1.29 0.67 | 1.91 | <.001 Z 30
Smoke inhalation 0.93 -0.21 | 1.41 | 0.438 2
Neardrowning | 1.68 | -2.74 | 6.00 | 0.498 2 @ 251
Lung contusion 0.40 -0.48 | 1.21 | 0.355 1.5 ﬁ 50
rultiple fractures 0.64 -0.21 | 1.41 | 0,117 1.5 5
Risk modifiers :3 15 |
Male gender 0.02 -0.34 | 0.39 | 0.905 -
Alcohol abuse 0.51 -0.08 | 1.07 | 0.080 1 10
Obesity (BMI=30] 0.56 0.18 | 0.93 | 0.004 1
Hypoalbuminemia 0.46 0.04 | 0.87 | 0.02% 1 5
Chemaotherany 0.46 -0.54 | 1.2%9 | 0.314 1 - I
|| FiD; »0.35 (=4L/min) 1.02 0.62 | 1.41 | <.001 [ ) 0 | == L
Tachypnea (RR=30) 0.69 011 | 1.25 | 0.017 1.5 =1 2 3 4 ] 6 7 28
Sp0.<95% 0.35 -0.04 | 0.73 | 0.078 1 LIPS Points
Acidosis (pH<7.35) 0.35 0.08 | 1.00 | 0.017 1.5 M= 1083 1154 1002 85 s4s 20 - 053
Diabetes mellitus™* -0.59 -1.40 | 0.15 | 0.135 -1

*Add 1.5 point if emergency surgery **0nly if sepsis



The Role of Potentially Preventable Hospital Exposures in the
Development of Acute Respiratory Distress Syndrome: A Population

-Based Study

Ahmed, Adil H. MBBS; Litell, John M. DO; Malinchoc, Michael M5; Kashyap, Rahul MBBS; Schiller, Henry
1. MD; Pannu, Sonal R. MBBS; Singh, Balwinder MBBS; Li, Guangxi MD; Gajic, Ognjen MD, MSc

ARDS cases

Six hours before
ARDS detection time

HOSPITAL
ADMISSION

Matched 1:1 by:

e Age

® Gender

® Sepsis

e Surgery
e LIPS

e SpO,/Fi0,

Matched controls

Hospital exposures:

® Medical and surgical adverse events

® Inadequate empiric antimicrobial treatment
® Hospital-acquired aspiration

e Large tidal volume ventilation

® Blood product transfusion

® Fluid overload

it il ity

\ J
Y

Patient records were reviewed
for evidence of specific exposures

ARDS

No ARDS

HOSPITAL
ADMISSION

Corresponding period
in matched controls

Ahmed A et al Crit Care Med 2014




Study Flow chart

8134
Retrospectively identified at risk patients
by electronic screening tool
(January 2001 - October 2008)

Hospital acquired ARDS
(n = 418)

1439
Prospectively identified at risk patients

(November 2008 - December 2010)

Hospital acquired ARDS
(n =90)

\l

508
Total cases

Matched 1:1 by:

e Age

® Gender

® Sepsis

e Surgery
e LIPS

e SpO,/FiO,

e 78 cases
Could not find adequate match*

414

e 16 cases
LOS > 60 days

Total matched pairs

* Unable to find a control with the same severity of illness and other matching criteria

who did not develop ARDS

Ahmed A et al Crit Care Med 2014




RESULTS

Exposures

ARDS Cases

Controls

OR(95% ClI)

P value

Time to adequate antimicrobial in
hours M(IQR)

Hospital acquired aspiration

7.6(3.0-25.4)

51 (12.3)

3.9 (2.4-8.4)

1(0.2)

1.3 (1.1-1.5)

51 (7.1-369)

<0.001

<0.001

TV by PBW, median (IQR) 9 (7.3-10.8) 7.7 (6.9-8.5) 1.7 (1.1-2.6) 025
Red blood cells 163(39.4) 49 (11.8) 1.4 (1.3-1.6) <0.001
Platelet 51 (12.3) 11 (2.7) 2.0 (1.4-2.9) <0.001

Fresh frozen plasma 85 (20.5) 15 (3.6) 1.4 (1.2-1.6) <0.001

Ahmed A et al Crit Care Med 2014




RESULTS

EXxposures ARDS Controls | OR(95% CI)| P value

Any adverse event N (%) 131 (31.6) 47 (11.4) |6.2(4.0-9.7) <0.001

Ahmed A et al Crit Care Med 2014



Medical and Surgical
Adverse events

B Preventable

B Non-preventable

Surgical Medical

Ahmed A et al Crit Care Med 2014



P ARDS Pathogenesis:
“Multiple hit” Hypothesis

B/

Patient at risk
(15 hit)

* Pneumonia

* Toxic inhalation
* Pancreatitis

* Aspiration

* Trauma

« Sepsis
* Shock
*Age ¢
*SNPs &
* Alcohol

* Tobacco

* Thoracic and
vascular surgery
* Preexisting lung
disease

* Vasculitis

* Radiation

* Chemotherapy

HOSPITAL [ ICU
ADMISSION S AN




Eight-Year Trend of Acute Respiratory
Distress Syndrome - ajrccm 2011

A Population-based Study in Olmsted County, Minnesota

Systematic Changes in Acute Care Delivery

Guangxi Li'2, Michael Malinchoc!.3, Rodrigo Cartin-Ceba', Chakradhar V. Venkata', Daryl ]|. Korl4,

Steve G. Peters!, Rolf D. Hubmayr’,

Multiple

and Ognjen Gaijic’

Leukoreduction
CPOE' Decision Support For
Restrictive Transfusion

Male Donor Predominant Plasma Transfusion

Transfusion

Transfusions
M6y
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Lung Protective
“entilation

Web based
teaching toal :

Respiratory therapy protocol
{limiting initial volurme according to predicted body weight in all patients)

Electronic

. Mechanical
surveillance

Yentilation

Initial tidal
volurme

8.7 77

6.5

Sepsis Order Set

FPaper order set

Sepsis

1 ..
CPOE’ decision suppoart Resuscitation

Standards of Care for
Inpatient Prneurmoaonia

< Sepsis Team > ‘MICquepsisteam

Appropriate empiric antibiotics within 4 hours Inpatient .
. L Pneumonia
of hospital admission Care

Doubled intensivist staffing in the MICL*

Intensivist

24-hour on-site intensivist Staffing

Monitored

Laboratory and Data

Imaging

2001 2002

Physician

Mursing MNotes

Medication MNotes

Charting

2003 2004 2005

Rapid
Response
Team

Cormnplete

Electronic
Medical
Records

2006

2007 ‘

2008 |

Cuk mpkme vied In
rekokd i

Mk me ited |1 Wk ok
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Eight-Year Trend of Acute Respiratory
Distress Syndrome - ajrccm 2011
A Population-based Study in Olmsted County, Minnesota

Guangxi Li'*, Michael Malinchoc'*, Rodrigo Cartin-Ceba', Chakradhar V. Venkatal, Daryl |. Korl4,
Steve G. Peters!, Rolf D. Hubmayr?, and Ognjen Gajic’

120

100

Incidence of ALI per 100,000 person years
60

40

20

2001 2002 2003 2004 2005 2006 2007 2008

Jear

Incidence of ARDS in Olmsted County, Minnesota: Combined Effect?



Checklist for Lung Injury Prevention
(CLIP)

Lung protective Tidal volume between 6-8 mL / kg predicted body weight and plateau

Vv mechanical ventilation  pressure <30 cm H20; PEEP>5 cm H20, minimize FIO2 (target O2sat 88-

92% after early shock)




Early Identification of Patients at Risk
of Acute Lung Injury

22 centres
5,584 adm at risk ALI
6.8% developed ALI

40 -
35 4
30 -4
25 -+

20 -

o omm mm R I
2 3 4 5 6 7 >

LIPS Points

% ALI/ARDS
>

L=}

n

A
=~y

8

Predisposing Conditions

Shock

Aspiration

Sepsis

Prneumonia

High-risk surgery*®
Orthopedic spine
Acute abdomen
Cardiac
Aortic vascular

High-risk trauma
Traumatic brain injury
S5moke inhalation
MNear drowning
Lung contusion
Multiple fractures

Risk modifiers

Alcohol abuse

Obesity (BMI = 30)

Hypoalbuminemia

Chemotherapy

Fo, = 0.35 (= 4 L/min)

Tachypnea (RR = 30)

Spo, < 95%

Acidosis (pH = 7.35)

Diabetes mellitus'

W N
L Lh

Ln

L

e e o [ e o e md
. .

Gajic et al AmMJRCCM 2011




ORIGINAL RESEARCH Open Access

Lung injury prediction score for the emergency
department: first step towards prevention in
patients at risk

30.0% Pre-disposing conditions

Male 1, Aspiration 2, Pneumonia 1, Sepsis 1,
25.0% I Shock 2, Lung contusion 1, Smoke inhalation

B 9% ALI/ARDS
20.0% / 1.5 Long bone fractures 2, Brain injury 2,
15.0%

P SOsEaL Moty Cardiac surgery 5, Aortic surgery 5, Spine
10.0%
5.0% . . I
410

Risk modifiers

Diabetes -0.5, Cirrhosis 1, Chemo 2, Obesity
1.5, Acidosis 2, FiO2 > 0.35 2, Albumin 1.5,
Sp02 <95% 1.5

surgery 5, Acute abdomen 2.5
0.0%

<3.0 35 40 45 50 55 60 65 27.0
EDLIPS Points

Elie-Turenne et al. International Journal of Emergency Medicine 2012




Predicting Risk of Postoperative Lung Injury in
High-risk Surgical Patients

A Multicenter Cohort Study ANesTHEsIOLoGY 2014; 120:1168-81

Daryl J. Kor, M.D., Ravi K. Lingineni, M.P.H., Ognjen Gajic, M.D., M.Sc., Pauline K. Park, M.D.,
James M. Blum, M.D., Peter C. Hou, M.D., J. Jason Hoth, M.D., Harry L. Anderson Ill, M.D.,
Ednan K. Bajwa, M.D., M.P.H., Raguel R. Bartz, M.D., Adebola Adesanya, M.D., Emir Festic, M.D.,
Michelle N. Gong, M.D., M.S., Rickey E. Carter, Ph.D., Daniel S. Talmor, M.D., M.P.H.

n= 4366
surgical lung injury prediction
e 5 HHEY P ) 2.6% ALI
SLIP 10
Predictor Variables Points < 14 o
3 >0 12
High-risk surgical procedure E‘ E £
Cardiac 19 €810
Vascular 32 e ﬁ S 8
Thoracic 16 2?9 .
Comorbidities 2209
Diabetes mellitus 6 $ 3 % 4 n=1639
COPD 10 2
GERD 7 J 2 IR
Modifying conditions
Alcohol abuse 11 =i 10-5e =

SLIP Points




PERIOPERATIVE MEDICINE

Preoperative and Intraoperative Predictors of Postoper-
ative Acute Respiratory Distress Syndrome in a General

Surgical Population

Distribution of Time to ARDS Onset

1 ll 93 (0.2%) ARDS

Frequency

50,367 admissions

Blum et al Anesthesiology 2013

6
Postoperative Day

JEHND
0- .I.-
g 9 2 3 & B

7

Intra-operative predictors ARDS

RBC transfusion OR 5.4 (1.4-11.1)

Median drive OR1.2(1.1-1.3)
pressure

Median FiO, OR 1.02(1-1.05)
Crystalloid OR 1.4(1.2-1.9)




A RETENIR : Principaux facteurs associés
a un risque de développer un SDRA

1. Traitement de la cause du SDRA insuffisant
(ex: ATB inadapte, chirurgie non faite...)

2. Mauvais réglage du ventilateur :
haut VT (>8-10 ml/kg); Pression motrice élevée...

3. Transfusion; surcharge volémique

4. Post-operatoire de chirurgie « lourde »

5. Co-morbidité(s) (immunodépression, cirrhose, cancer...)



Objectifs

1. Qui sont les patients a risque?

2. Qu’est ce que la ventilation
protectrice et préventive ?

4. Take Home Messages




" No atelectasis,

No pulmonary complications,

No more volo and Baro trauma !

In « all » mechanically ventilated patients ! "

I have a
dream.

Martin Luther King




Prevention of Atelectasis in Morbidly Obese Patients during General

Anesthesia and Paralysis (= 3 ventilatory strategies)
A Computerized Tomography Study

Henrik Reinius, M.D., Lennart Jonsson, M.D., Sven Gustafsson, M.D., Ph.D., Magnus Sundbom, M.D., Ph.D., Olov Duvernoy, M.D., Ph.D.
Paolo Pelosi, M.D., Ph.D., Goran Hedenstierna, M.D., Ph.D., Filip Freden, M.D., Ph.D. Anesthesiology 2009

RM = CPAP 55 cmH,0 for 10 sec and/or PEEP=+10 cmH,0

Awake Anesthesia 5 min 20min 40 min

—e— PEEP 10 cmH,0

-8 RM+PEEP
A



VMMU+4+Z 0 OmMmm=y

UMMN+ 20

After induction

5 min

20 min



. Ventilator-associated lung injury (VALI) [

De-recruitment

W Low TV
¢ No PEEP

Release of Release of
a Inflammatory Inflammatory
cytokines cytokines

k Biotrauma
(IL-13, IL-6, IL-8, TNF- )

Adapted from Tusman G et al. Curr Opin Anesthesiol 2012



Tidal volume (VT) : how much is too much ?

. VILI
Atelectasis Vent”ation (Ventilator Induced
Atelectotrauma Lung Injury)

protectrice

morbidity risk

|_
>
@©
£
5
!

Very low VT .
—{without PEEP) High VT > 12 mI/;g

VT




WHAT'S NEW IN INTENSIVE CARE

What'’s new in mechanical ventilation @
in patients without ARDS: lessons from the

ARDS literature

Ary Serpa Neto'** and Samir Jaber*

Intensive Care Med 2016 May

"

Atelectasis

W
figlecto-trauma [Waolo-baro trauma |
LHI'E infection M“Ein{m
. Hemodynamiic Sde effects
—
=
= )
T | Optimal VT
.=
: |
E | |
[
| = S VT
Viery low VT < 3 mil kg
[without PEEF) High VT = 10 ml/kg
- —_—
Atelectasis WiLI
Atelecto-trauma (Volo-baro trauma )
Lung infection Lung infaction
]« Hemadynamic Sde effects
—
W
=
E Optimal PEEP
o
0
L
— - PEEP

Very low PEEP < 3 emH20 High PEEP > 10 cmH20
—— —_—
Fig. 1 Optimal tidal volurme and FEEF level ranges and its related
complications in patients with healthy non-ARDS lungs. V- tidal
wolume, PEEP positive end expiratony pressure, VI ventilator-inducad

lung injury




WHAT'S NEW IN INTENSIVE CARE

What's new in mechanical ventilation &

in patients without ARDS: lessons from the

ARDS literature
Ary Serpa Neto'** and Samir Jaber® 4 < VT < 6 ml/kg

{~ N

Atelectasis VILI
Atelecto-trauma

: (Volo-baro trauma )
Lung infection

Lung infection
Hemodynamic side effects

e
-~

Optimal VT

morbidityrisk

> VT
Very low VT < 3 ml/kg
(without PEEP) High VT > 10 ml/kg
D —




Critical care 3

Lancet Respir Med 2016;
4: 407-18

Prevention and care of respiratory failure in obese patients

Jean Louis Pépin, Jean Frangois Timsit, Renaud Tamisier, Jean Christian Borel, Patrick Lévy. Samir Jaber

A

Obese

Sex: female
Age: 53 years
Height: 155 cm
Weight: 125 kg
BMI=52 kg/m’

C

Non-obese
Sex: female
Age: 65 years

Weight: 57 kg
BMI=21 kg/n??

Height: 164 cm '

B

CT lung volume=3138 mL

CT lung volume=3196 mL




Réglage du volume courant (VT)

- Poids Idéal Théorique (P.I.T) -

PIT = X + 0,91 (taille en cm - 152,4)

Femmes: X =45,5

Hommes : X =50

pour évaluer simplement

PIT (kg) = Tal
PIT (kg) = Tal

e (cm) -100 chez THOMME
e (cm) -110 chez la FEMME




WHAT'S NEW IN INTENSIVE CARE

What's new in mechanical ventilation @
in patients without ARDS: lessons from the

ARDS literature

Ary Serpa Neto'** and Samir Jaber®

Atelectasis

Atelecto-trauma

Lunginfection
AN

morbidity risk

5 < PEEP <15 cmH20

Optimal PEEP

VILI

(Volo-baro trauma )
Lung infection
Hemodynamic side effects

Very low PEEP < 3 cmH20

——

— PEEP

High PEEP > 10 cmH20
—




Evolution of Mortality over Time in Patients
Receiving Mechanical Ventilation

Andrés Esteban?, Fernando Frutos-Vivar, Alfonso Muriel2, Niall D. Ferguson2, Oscar Pefiuelas?,
Victor AbrairaZ, Konstantinos Raymondos?, Fernando Rios2, Nicolas Nini, Carlos Apezteguia2, Damian A.
Violi&, Arnaud W. Thille’, Laurent Brochard® Marco Gonzélez2, Asisclo J. Villagomez19, Javier Hurtadoll,

Andrew R. DaviesZ, Bin Dui3, Salvatore M. Maggiore, Paolo Pelosit2, Luis Sotol8, Vinko Tomicicl?,

Gabriel D’Empaireé, Dimitrios Matamisi2, Fekri Abroug?®, Rui P. Moreno%, Marco Antonio SoaresZ,

Yaseen ArabiZ, Freddy SandiZ, Manuel JibajaZ, Pravin Amin28, Younsuck KohZ, Michael A. KuiperZ,

Hans-Henrik Biilow22, Amine Ali Zeggwagh3?, and Antonio Anzueto3!

AJRCCM Vol. 188, No. 2 (2013) pp. 220-230
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TABLE I- COAMPARTISON OF VARIABIFS BETATED TO MANAGEMENT

C

1998 | 2004 | 2010 |.
MN=75183 MN=4963 N=8§151
Non—in?nfive-pasit%l:e pmjsm'e L'En.h.latm prior nd nd 2905) ]
to admussion m the mtensmoe care wnat, n (%)
MNop-imvasive posiive pressure venfilation at )
admussion in the intensive care umt, n (%%) B6e)  4Pa0 LX) <000
Mode of ventlaton, days of use per 1000 days
of mvasive mechanical ventilabon (exchdmg
venhlation process)
Assistconirol 627 412 330 <0001
SIMVIV 6& 21 34 <0001
SIMIV-PS 132 132 o4 = 0.001
Pressure suppart 65 125 237 = 0.001
LV 75 125 130 <0001
APREV/BIPAP nd 6& a1 <0001
FENVC nd og 61 <0001
Chher mode 35 21 23 = 0001
Tidal vohme
In ml'’kg actual body weaght, mean (SD) S8 7621 6909 <0001
In mlkg predicted body weight mean
nd 93023 820Q0) <«<0.001
(3D)
Total respuatory vate, mean (SD). bresths per  (oqn 189 199 <0001

TroTte

Esteban et al. AJRCCM 2013



11

10

volume courant (V1)

8.5(2.1)

1998

Fig 1

7.4(1.9)

2004

6.9 (1.9)

2010

16%
22%
39% 439 I = 10 mlkg
44% O 8 to 10 mlkg
] 6 to 8 ml'kg
[]=06mlkg
30%
34%
25%
8.5%
1998 2004 2010



Fig 2
164

14
12 -

10+

7.8 4.1)

1998 2004 2010

PEEP

9.0 (5.2) 9.2(3.8)

20% 15%
11% 12.5%
1998 2004

B > 10 cm of water
B 5 to 10 cm of water
01 to 5 cm of water
O ZEEP



Objectifs

1. Qui sont les patients a risque?

2. Qu’est ce que la ventilation
protectrice et preventive ?

3. Quelles sont les évidences ?

4. Take Home Messages




Is there a rationale to
use lung protective
ventilation in patients
with normal lungs ?



Ventilator-associated lung injury in patients without acute lung
injury at the onset of mechanical ventilation

Ognjen Gajic, MD; Saqib I. Dara, MD; Jose L. Mendez, MD; Adebola O. Adesanya, MD; Emir Festic, MD; Sean M. Caples,
MD; Rimki Rana, MD; Jennifer L. St. Sauver, PhD; James F. Lymp, PhD; Bekele Afessa, MD; Rolf D. Hubmayr, MD

A retrospective cohort study of 332 patients with « normal lungs » at the onset
of mechanical ventilation and who received mechanical ventilation for =24h
4 ICUs of a tertiary referral center

Incidence ALI: N=80 patients (24%)
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Ventilation with lower tidal volumes as compared to conventional tidal
volumes for patients without acute lung injury - A preventive randomized

controlled trial
Rogier M Determann, Annick Royakkers, Esther K Wolthuis, Alexander P Vlaar, Goda Choi, Frederique Paulus, Jorrit-Jan Hofstra,
Mart J de Graaff, Johanna C Korevaar and Marcus J Schultz. . Crit care 2010
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Lower Tidal Volumes in Patients without
Preexisting Lung Injury
Serpa Neto A et al , JAMA. 2012 Oct 24,;308(16):1651-9
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Preexisting Lung Injury

Serpa Neto A et al , JAMA. 2012 Oct 24,;308(16):1651-9

Table 3. Summary of Stratified Analyses of Pooled Relative Risks

No. of No. of Risk Ratio P Heterogeneity,
Stratified Analysis Trials Patients (95% Cl) Value Q

Acute Lung Injury

Setting
Operation room 1512 0.34 (0.18-0.63) <.001

ICU 691 0.33(0.21-0.51) <.001
Mortality

Setting
Operation room 1661 0.86 (0.46-1.60) 63

ICU 561 0.57 (0.38-0.84) .005




Lower Tidal Volumes in Patients without
Preexisting Lung Injury in ICU: A Metaanalysis

Serpa Neto A et al , Curr Opin Crit Care 2014, 20:25-32

Author

Lee et al. [39] 1990

Gajic et al. [40] 2004
Wolthuis et al. [41] 2007
Yilmaz et al. [42] 2007
Determann et al. [8] 2010
Pinheiro de Oliveira etal. [43] 2010

Effect of low tidal volume

Duration
mechanical Inflammatory Development
ventilation Mortality markers of ARDS




Lower Tidal Volumes in Patients without
Preexisting Lung Injury in ICU: A Metaanalysis

Serpa Neto A et al , Curr Opin Crit Care 2014, 20:25-32

Low TV High TV Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H Random85%Cl Year M-H, Random. 85% CI
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PROTECTIVE VENTILATION IN ICU

PRO
VE
NETWORK

LUNG PROTECTIVE VENTILATION WITH LOWER TIDAL
VOLUMES TO PREVENT ACUTE RESPIRATORY DISTRESS
SYNDROME IN PATIENTS UNDER
MECHANICAL VENTILATION: A systematic review and
meta-analysis using individual data of 2,184 patients

Ary Serpa Neto MD MSc, Sabrine NT Hemmes MD, Carmen SV Barbas MD PhD,
Michelle Biehl MD, Rogier M Determann MD PhD, Jonathan Elmer MD PhD,
Gilberto Friedman MD PhD, Ognjen Gajic MD PhD, Rita Linko MD PhD, Roselaine
Pinheiro de Oliveira MD PhD, Esther K Wolthuis MD PhD, Marcelo Gama de Abreu
MD PhD, Paolo Pelosi MD, Marcus J Schultz MD PhD

Serpa Neto A,



PROTECTIVE VENTILATION IN ICU
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PROTECTIVE VENTILATION IN ICU
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PROTECTIVE VENTILATION IN ICU

Probability of ARDS (logit transformed)
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... and in the operating room,

What is the evidence ?



Lung Protective Mechanical Ventilation

/ \

Patients with Patients with Patients with
injured lungs healthy lungs healthy lungs
Improved morbidity Improved Impact on
and morality: YES morbidity: YES Postoperative outcome ?
Recommendations: Recommendations:
Limit VT < 10 mi/kg PBW VT ?
5 < PEEP < 15 cmH,0 PEEP ?




The New England
Journal of Medicine

NOVEMBER 7, 1963 Number 19

7%

IMPAIRED OXYGENATION IN SURGICAL PATIENTS DURING GENERAL
ANESTHESIA WITH CONTROLLED VENTILATION*

A Concept of Atelectasis
H. H. BeEnpixen, M.D.,;T J. HEpLEY-WHYTE, M.B., B.CHIR.,f AND M. B. LaveEr, M.D.§
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Protective Mechanical Ventilation during

General Anesthesia for Open Abdominal Surgery

Improves Postoperative Pulmonary Function

Paolo Severgnini, Gabriele Selmo, Christian Lanza, Alessandro Chiesa, Alice Frigerio, Alessandro Bacuzzi,
Gianlorenzo Dionigi, Raffaele Novario, Cesare Gregoretti, Marcelo Gama de Abreu, Marcus J. Schultz,
Samir Jaber, Emmanuel Futier, Maurizio Chiaranda, Paolo Pelosi Anesthesiology 2013; 118:1307-21

N =56 Patients undergoing elective open abdominal surgery

STANDARD VENTILATION

VT =9 ml/kg PBW
zero PEEP

VS.

LUNG-PROTECTIVE VENTILATION

VT= 7 ml/kg PBW
10 cmH,O PEEP + RM

I\ \ESTHESIOLOGY

B




Need for large RCT In
Protective ventilation
INn anesthesia




@ Protective Ventilation During General Anesthesia for Open
Abdominal Surgery (PROVHILO study)

High versus low positive end-expiratory pressure during
general anaesthesia for open abdominal surgery (PROVHILO
trial): a multicentre randomised controlled trial

The PROVE Network Investigators* for the Qinical Trial Network of the European Society of Angesthesic  Lancet 2014; 384: 495-503

The NEW ENGLAND JOURNAL of MEDICINE

N ENGL ) MED 36Q;5 NEJM.ORG AUGUST 1, 2013
W ORIGINAL ARTICLE

A Trial of Intraoperative Low-Tidal-Volume
Ventilation in Abdominal Surgery

Emmanuel Futier, M.D., Jean-Michel Constantin, M.D., Ph.D.,
Catherine Paugam-Burtz, M.D., Ph.D., Julien Pascal, M.D.,

Mathilde Eurin, M.D., Arthur Neuschwander, M.D., Emmanuel Marret, M.D.,
Marc Beaussier, M.D., Ph.D., Christophe Gutton, M.D., Jean-Yves Lefrant, M.D., Ph.D.,
Bernard Allaouchiche, M.D., Ph.D., Daniel Verzilli, M.D., Marc Leone, M.D., Ph.D.,

Audrey De Jong, M.D., Jean-Etienne Bazin, M.D., Ph.D., Bruno Pereira, Ph.D.,
and Samir Jaber, M.D., Ph.D., for the IMPROVE Study Group*




Postoperative Pulmonary
and Extra-pulmonary

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE NEJM 2013

A Trial of Intraoperative Low-Tidal-Volume
Ventilation in Abdominal Surgery

Marc Beaussier, M.D., Ph.D., Christophe Gutton, M.D., Jean-Yves Lefrant, M.D., Ph.D.,
Bernard Allaouchiche, M.D., Ph.D., Daniel Verzilli, M.D., Marc Leone, M.D., Ph.D.,

Complications
8 Emmanuel Futier, M.D., Jean-Michel Constantin, M.D., Ph.D.,
o Catherine Paugam-Burtz, M.D., Ph.D., Julien Pascal, M.D.,
Mathilde Eurin, M.D., Arthur Neuschwander, M.D., Emmanuel Marret, M.D.,
o
< - Audrey De Jong, M.D., Jean-Etienne Bazin, M.D., Ph.D., Bruno Pereira, Ph.D.,
o and Samir Jaber, M.D., Ph.D., for the IMPROVE Study Group*
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Intraoperative Protective Ventilation in Abdominal Surgery : The IMPROVE Trial

Probability for requiring intubation or non-invasive ventilation

Probability of event
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High versus low positive end-expiratory pressure during
general anaesthesia for open abdominal surgery (PROVHILO

trial): a multicentre randomised controlled trial

The PROVE Network Investigators™ for the Qinical Trial Network of the European Society of Anaesthesiology

v v
Vt — 8 m I l kg I BW Protective strategy Conventional strategy
450 pt 450 pt

Patients scheduled for norlaparoscopic abdominal
surgery at high or intermediate or risk for postoperative
pulmonary complications

<>

Informed consent

wuﬁ
A 4

Intra-operative Intra-operative

PEEP 12 cm H20 PEEP 2 cm H20
+ Recruitment maneuvers - Recruitment maneuvers

Drop-out ) Drop-out )

Randomized
900 patients

Post-operative Followup
Day 1,35 and
day before discharge or day 90 when still admitted

4>( Lost to Follow-up >




High versus low positive end-expiratory pressure during
general anaesthesia for open abdominal surgery (PROVHILO

trial): a multicentre randomised controlled trial

The PROVE Network Investigators* for the Qinical Trial Network of the European Society of Anaesthesiology
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1 2 3 4 =
Number at rick Time after surgery (days)
Higher PEEP group 445 345 319 304 297
321 305 296

Lower PEEP group 449 343




IMPROVE vs.

Controversy of complementary)results ?

ROVILO ?




IMPROVE trial “ PROVHILO trial
N=400 N=900
Non-protective group Protective group High PEEP group Low PEEP group
(n=200) (n=200) (n=445) (n=449)
VT, ml/kg IBW 11.1+1.1 6.4+0.8 7.2t1.5 7.1+£1.2
PEEP, cmH20 0 6 [6-8] 12 [12-12] 2 [0-2]
Increase in VT (step of 4
RM NO Ev(érPASPO?A?SSr%in cmH20) until a Pplat of NO
y 30-35 cmH20
After intubation: 99%
9l6-12] Before extubation: 85%
FiO2, % 47.2+7.6 46.4+7.3 40 [40-49] 41 [40-50]
Duration of 2-4 hr: 39.6% 2-4 hr: 38.5%
surgery 4-6 hr: 39.1% 4-6 hr: 39.0% 200 [140-300] min 190 [140-262] min

>6 hr: 21.4%

>6 hr: 22.6%

Laparoscopic
surgery

Not included




PEEP or RM
alone are not
enough !
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QUESTION n°2

Quelle est la procédure qui
marche le plus et/ou le mieux ?

S

« petit Manceuvre de
volume courant » | ©Y PEP ou recrutement
(6 mi/kg)




Réponse (probable) n°2

Quelle est la procédure qui
marche le plus et/ou le mieux ?

A

Manoeuvre de
recrutement

« petit
volume courant »
(6 ml/kg)

PEP

+ X
+ X




Réponse (probable) n°2

Quelle est la procédure qui
marche le plus et/ou le mieux ?

« petit X X

Manceuvre de
volume courant » PEP recrutement
(6 ml/kg)

= Association des 3 procédures ++
Q = VENTILATION PROTECTRICE




INTRAOPERATIVE VENTILATOR SETTINGS AND POSTOPERATIVE ACUTE
RESPIRATORY DISTRESS SYNDROME:
An individual data meta-analysis of 3,659 patients

Incidence of mortality and morbidity related to postoperative
lung injury in patients who have undergone abdominal or
thoracic surgery: a systematic review and meta-analysis

Ary Serpa Neto, Sabrine NT Hemmes, Carmen SV Barbas, Martin Beiderlinden, Ana Fernandez-Bustamante, Emmanuel Futier, Markus W Hollmann,
Samir Jaber, Alf Kozian, Marc Licker, Wen-Qian Lin, Pierre Moine, Federica Scavonetto, Thomas Schilling, Gabriele Selmo, Paolo Severgnini,
Juraj Sprung, Tanja Treschan, Carmen Unzueta, Toby N Weingarten, Esther K Wolthuis, Hermann Wrigge, Marcelo Gama de Abreu, Paolo Pelos;,

Marcus J Schultz, for the the PROVE Network investigators

Serpa Neto et al. LANCET, respiratory 2014.

Serspa Neto A
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Effect of Noninvasive Ventilation on Tracheal Reintubation
Among Patients With Hypoxemic Respiratory Failure
Following Abdominal Surgery

A Randomized Clinical Trial

Samir Jaber, MD, PhD; Thomas Lescot, MD, PhD; Emmanuel Futier, MD, PhD; Catherine Paugam-Burtz, MD, PhD; Philippe Seguin, MD, PhD;
Martine Ferrandiere, MD; Sigismond Lasocki, MD, PhD:; Olivier Mimoz. MD, PhD; Baptiste Hengy, MD; Antoine Sannini, MD; Julien Pottecher, MD;
Paér-Sélim Abback, MD: Beatrice Riu, MD; Fouad Belafia, MD; Jean-Michel Constantin. MD, PhD: Elodie Masseret, MD: Marc Beaussier, MD, PhD;
Daniel Verzilli, MD; Audrey De Jong, MD; Gerald Chanques, MD, PhD; Laurent Brochard, MD, PhD; Nicolas Molinari, PhD; for the NIVAS Study Group

IMPORTANCE It has not been established whether noninvasive ventilation (NIV) reduces the
need for invasive mechanical ventilation in patients who develop hypoxemic acute
respiratory failure after abdominal surgery.

OBJECTIVE To evaluate whether noninvasive ventilation improves outcomes among patients
developing hypoxemic acute respiratory failure after abdominal surgery.

DESIGN, SETTING. AND PARTICPANTS Multicenter, randomized, parallel-group clinical trial
conducted between May 2013 and September 2014 in 20 French intensive care units among
293 patients who had undergone abdominal surgery and developed hypoxemic respiratory
failure (partial oxygen pressure <60 mm Hg or oxygen saturation [Spo,] =90% when
breathing room air or <80 mm Hg when breathing 15 L/min of oxygen, plus either [1] a
respiratory rate above 30/min or [2] clinical signs suggestive of intense respiratory muscle
work and/or labored breathing) if it occurred within 7 days after surgical procedure.

INTERVENTIONS Patients were randomly assigned to receive standard oxygen therapy (up to
15 L/min to maintain Spo, of 94% or higher) (n = 145) or NIV delivered via facial mask
(inspiratory pressure support level, 5-15 cm H,0; positive end-expiratory pressure, 510 cm
H,0; fraction of inspired oxygen titrated to maintain Spo, =94%) (n = 148).

MAIN OUTCOMES AND MEASURES The primary outcome was tracheal reintubation for any
cause within 7 days of randomization. Secondary outcomes were gas exchange, invasive
ventilation-free days at day 30, health care-associated infections, and 90-day mortality.

RESULTS Among the 293 patients (mean age, 634 [SD, 13.8] years; n=224 men) included in
the intention-to-treat analysis, reintubation occurred in 49 of 148 (33.1%) in the NIV group
and in 66 of 145 (45.5%) in the standard oxygen therapy group within+ 7 days after
randomization (absolute difference, -12.4%; 95% Cl, -23.5% to -1.3%; P = .03). Noninvasive
ventilation was associated with significantly more invasive ventilation-free days compared
with standard oxygen therapy (25.4 vs 23.2 days; absolute difference, -2.2 days; 95% Cl, -0.1
to 4.6 days; P = .04), while fewer patients developed health care-associated infections
(43137 [31.4%] vs 63/128 [49.2%]; absolute difference, -17.8%:; 95% Cl, =30.2% to -5.4%:

P =.003). At 90 days, 22 of 148 patients (14.9%) in the NIV group and 310f 144 (21.5%) in the
standard oxygen therapy group had died (absolute difference, -6.5%; 95% Cl, -16.0% to
3.0%: P = 15). There were no significant differences in gas exchange.

CONCLUSIONS AND RELEVANCE Among patients with hypoxemic respiratory failure following
abdominal surgery, use of NIV compared with standard oxygen therapy reduced the risk of
tracheal reintubation within 7 days. These findings support use of NIV in this setting

TRIAL REGISTRATION clinicaltrials.gov Identifier: NCTO1971892

JAMA. doi:10100Vjama. 2016 2706
Published online March 15, 2016
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Jjama.com
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Ventilation for Postextubation
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in Supplement 1
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PRIMARY OUTCOME = Re-intubation at D-7 Jaber et al. JAMA 2016
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Figure = Kaplan—Meier Plots of the Cumulative Incidence of Intubation from Randomization to Day 30.




MORTALITY

Overall Survival

- Non Invasive vient
. 4
Standard OxygeX Therapy
T
@ o
» ©
©
&
- D-90
O = _|
° o
o
. 4
o~ , 22Vs 15 %
° Mortality (D90) [ (p=0.148)
o | P=0.145 by log-rank test
L]
| [ [ |
Days since inclusion 1 14 30 90
Standard Oxygen Therapy 145 132 125 113
Non Invasive Ventilation 148 141 133 126

Jaber et al. JAMA 2016



Objectifs

1. Qui sont les patients a risque?

2. Qu’est ce que la ventilation
protectrice et preventive ?

4. Take Home Messages




Take
Home
Message




> messages

“"Prevention is better than cure”



//

Protective
Ventilation
(P.O.P)
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