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The American-European Consensus Conference on ARDS
Definitions, Mechanisms, Relevant Outcomes, and Clinical Trial Coordination

GORDON R. BERNARD, ANTONIO ARTIGAS, KENNETH L. BRIGHAM, JEAN CARLET, KONRAD FALKE,
LEONARD HUDSON, MAURICE LAMY, JEAN ROGER LEGALL, ALAN MORRIS, ROGER SPRAGG,

and the Consensus Committee

RECOMMENDED CRITERIA FOR ACUTE LUNG INJURY (ALl) AND

ACUTE RESPIRATORY DISTRESS SYNDROME (ARDS)

Pulmonary Artery
Timing Oxygenation Chest Radiograph Wedge Pressure
ALl criteria Acute onset Pao,/Fip, € 300 mm Hg Bilateral < 18 mm Hg when
(regardless of infiltrates measured or no
PEEP level) seen on frontal clinical evidence

chest radiograph of left atrial

hypertension

ARDS criteria Acute onset Pag,/Fip, € 200 mm Hg Bilateral < 18 mm Hg when
(regardiess of infiltrates measured or no
PEEP level) seen on frontal clinical evidence

chest radiograph of left atrial

hypertension




Acute Respiratory Distress Syndrome
The Berlin Definition

JAMA. 2012;307(23):doi:10.1001/jama.2012.5669

Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome
Acute Respiratory Distress Syndrome

Timing Within 1 week of a known clinical insult or new or worsening respiratory
symptoms

Chest imaging® Bilateral opacities—not fully explained by effusions, lobar/lung collapse, or
nodules

Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload

Need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factor present

Oxygenation®
Mild 200 mm Hg < Pao.,/FIo; = 300 mm Hg with PEEP or CPAP =5 cm H,0¢
Moderate 100 mm Hg < Pao./FIo, = 200 mm Hg with PEEP =5 cm H;O

Severe Pao./Fio; = 100 mm Hg with PEEP =5 cm H:O
















Figure 1. Chest X-ray on admission showing bilateral lower lobe patchy consolidations.













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

John A. Milberg, MPH; Donna R. Davis, RN; Kenneth P. Steinberg, MD; Leonard D. Hudson, MD
JAMA. 1995;273(4):306-309. doi:10.1001/jama.18985.03520280052038. TextSize: A A A

The North American group examined yearly ARDS mortality from
1983 to 1993. Overall mortality was constant up to 1988
(approximately 60%) but then showed a marked and significant
decline to 36% in 1993.

Thorax; 1998;53:292-204

Reduced mortality in association with the acute
respiratory distress syndrome (ARDS)

S J C Abel, S ] Finney, S J Brett, B F Keogh, C ] Morgan, T W Evans

1990 - 1993 vs. 1993 - 1997 ...[t]here was a marked reduction in
mortality between groups 1 and 2 (66% versus 34%)




PROTOCOLLO PER LA GESTIONE

DIAGNOSTICO-TERAPEUTICA DELI’ARDS

* Inapplicabilita per ventilazione non compatibile con la definizione (si veda lo schema riportato

nella sezione 2a.):

o La diagnosi di ARDS (come descritto nella Sezione 2.) prevede che i pazienti siano in trattamento,

almeno nella fase iniziale, con tecniche di Ventilazione Meccanica (anche Non Invasiva), compresa la

sola CPAP:
= ]a diagnosi di ARDS LIEVE ¢ possibile (alle condizioni indicate nella Sezione 2.) nei pazienti
sottoposti a Ventilazione Meccanica Invasiva o NIMV;
= le diagnosi di ARDS MODERATA e ARDS SEVERA sono possibili soltanto nei pazienti
sottoposti a Ventilazione Meccanica Invasiva.




PROTOCOLLO PER LA GESTIONE

DIAGNOSTICO-TERAPEUTICA DELI’ARDS

* Impostazioni iniziali del Ventilatore Meccanico (T0):

o OBIETTIVO: SpO, > 90%

o Garantire un piano analgosedativo (ed eventualmente di miorisoluzione; si veda eventualmente la

sezione 6a.) adeguato al fine di massimizzare la tolleranza del paziente alla Ventilazione Meccanica;
o Impostare una modalita di Ventilazione Controllata Totale: VCV o PCV;
o Mantenere Vt=4-6 m/Kgj
o Impostare FR 18-30 atti/minuto;
o Impostare il Rapporto LE a valori compresi tra 1:1,5 e 1:2;




EFFECT OF A PROTECTIVE-VENTILATION STRATEGY ON MORTALITY IN THE
ACUTE RESPIRATORY DISTRESS SYNDROME

MARCELO BRriTTO PAssos AmAaTO, M.D., CARMEN SiLvIA VALENTE BARBAS, M.D., Denise MacHADO MEeDEIROS, M.D.,
Ricarpo BorGes MAGALDI, M.D., GuiLHERME DE PAULA PINTO ScHETTINO, M.D., GERALDO LORENZI-FILHO, M.D.,
RonALDO ADiB KAIRALLA, M.D., DANIEL DeHEINZELIN, M.D., CArLos Munoz, M.D., RoseLAINE OLIVEIRA, M.D.,
TERESA YAE TAKAGAKI, M.D., AND CARLOS ROBERTO RiBEIRO CARVALHO, M.D.

(N Engl J Med 1998;338:347-54.)




The New England
Journal of Medicine

© Copyright, 2000, by the Massachusetts Medical Society

VOLUME 342 MAy 4, 2000 NUMBER 18

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

THE AcuTE RESPIRATORY DISTRESS SYNDROME NETWORK*

(N Engl J Med 2000;342:1301-8.)

Background Traditional approaches to mechanical
ventilation use tidal volumes of 10 to 15 ml per kilo-
gram of body weight and may cause stretch-induced




Valore mediano VT nel’ARDS: 8,5 ml/kg
(ARMA trial + 361 ICU da 20 nazioni)

J Crit Care 1996;11:9-18

Survey 1992: piu di 1000 intensivisti, 50% ventila
ARDS con VT 8-9 ml/kg, 96% decide il VT anche
sulla base delle Paw.

Crit Care Med 2005; 33:21 - 30




Take-home message:

1. Laletteratura non e vangelo e i “nomi famosi” non sono
evangelisti
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Take-home message:

1.

1

La letteratura non e vangelo e i “nomi famosi” non sono
evangelisti

Attenzione alla generalizzabilita (numero e tipo di centri,
paragonabilita delle popolazioni)

Verificare se c’e una forte selezione dei pz reclutati (bias
potenziale)

Verificare se il controllo e adeguato

Verificare se 'outcome e adeguato

Verificare la numerosita del campione



ARDS RCTs low vs. high TV
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Meta-Analysis of Acute Lung Injury and Acute
Respiratory Distress Syndrome Trials Testing
Low Tidal Volumes

Peter Q. Eichacker, Eric P. Gerstenberger, Steven M. Banks, Xizhong Cui, and Charles Natanson

Critical Care Medicine Department, Clinical Center, National Institutes of Health, Bethesda, Maryland

trials (Figure 3) to explain the discrepant results (Figure 1). The

three nonbeneficial trials used control tidal volumes that resulted

yorted Mortality

1 1 1 1 Differen
author e, 11 lOWeET airway pressures (28 to 32 cm H,0), consistent with iorenee

amato and <o TOUtINE care at the time of the studies (29 to 31 cm H,0) (10). _,00
oo inds«Compared with these control pressures, low tidal volumes did  (7;
Ao not improve outcomes. However, the two beneficial trials com- (%,
— pared low tidal volume ventilation with control arms with airway
pressures high enough (34 to 37 cm H,0) to potentially increase

control mortality rates. In this setting, low tidal volumes may



Limitations of clinical trials in acute lung injury and acute
respiratory distress syndrome

John J. Marini Current Opinion in Critical Care 2006, 12:25-31
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Meta-Analysis of Acute Lung Injury and Acute
Respiratory Distress Syndrome Trials Testing
Low Tidal Volumes

Peter Q. Eichacker, Eric P. Gerstenberger, Steven M. Banks, Xizhong Cui, and Charles Natanson

Critical Care Medicine Department, Clinical Center, National Institutes of Health, Bethesda, Maryland

produced a worse outcome and they clearly showed that high
tidal volumes (e.g., 12 ml/kg based on predicted or measured
body weight) associated with high airway pressures (34 cm H,O
or more) were harmful and should be avoided (3, 4). In contrast,
the three nonbeneficial trials (5-7) employed control arms that
closely reflected current practice of physicians studying and
treating patients with ALI and ARDS (3, 4, 10-13). These trials
established that, as long as tidal volumes produce airway pres-
sures between 28 and 32 cm H,O, there is no benefit from using
low tidal volumes (i.e., 6 to 7 ml/kg based on either ideal [5],
predicted [7], or dry [6] body weight), and it may be harmful.




PROTOCOLLO PER LA GESTIONE

DIAGNOSTICO-TERAPEUTICA DELL’ARDS

Sezione Sc. Posizione prona

¢ Indicazioni:




The New England Journal of Medicine

EFFECT OF PRONE POSITIONING ON THE SURVIVAL OF PATIENTS
WITH ACUTE RESPIRATORY FAILURE (ALI 5% & ARDS 95%)

Luciano GATTINONI, M.D., GianNi TogNONI, M.D., ANTONIO PesenTI, M.D., PaoLo TAccong, M.D.,
DANIELE MASCHERONI, M.D., VIOLETA LABARTA, M.S., ROBERTO MALACRIDA, M.D., PaoLa D1 Giurio, R.N., M.S.C.,
RoBerTO FUMAGALLI, M.D., PaoLo PeLosi, M.D., Luca Brazzi, M.D., AND ROBERTO LATINI, M.D.,

FOR THE PRONE—-SUPINE STuDY GROUP¥*

(N Engl J Med 2001;345:568-73.)

In the case of 12 patients (43 manecuvers) in the

supine group, a decision was made, despite random-
ization, to use the prone position because of the se-

verity of arterial hypoxemia. In the prone group, lo-




Take-home message:

1.

AR -

La letteratura non e vangelo e i “nomi famosi” non sono
evangelisti

Attenzione alla generalizzabilita (numero e tipo di centri,
paragonabilita delle popolazioni)

Verificare se c’e una forte selezione dei pz reclutati (bias
potenziale)

Verificare se il controllo e adeguato

Verificare se 'outcome e adeguato

Verificare la numerosita del campione

Attenzione ai RCT in cui non sia possibile il cieco e vi sia una
propensione per il trattamento oggetto di studio



The New England Journal of Medicine

EFFECT OF PRONE POSITIONING ON THE SURVIVAL OF PATIENTS
WITH ACUTE RESPIRATORY FAILURE

Luciano GATTINONI, M.D., Gianni TogNoni, M.D., AnToNiO PesenTi, M.D., PaoLo Taccong, M.D.,
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Prone Positioning in Patients With Moderate

and Severe Acute Respiratory Distress Syndrome
A Randomized Controlled Trial JAMA. 2009;302(18):1977-1984

Paolo Taccone, MD

Antonio Pesenti, MD
Roberto Latini, MD

Federico Polli, MD

Federica Vagginelli, MD

Almeno 20 ore di pronazione al giorno
rispetto alle 6 dello studio precedente

Cristina Mietto, MD

Luisa Caspani, MD
Ferdinando Raimondi, MD

Giovanni Bordone, MD

Gaetano lapichino, MD

Jordi Mancebo, MD

Claude Guérin, MD

Louis Ayzac, MD

Lluis Blanch, MD

Roberto Fumagalli, MD

Gianni Tognoni, MD

Luciano Gattinoni, MD, FRCP

for the Prone-Supine II Study Group
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A Multicenter Trial of Prolonged Prone Ventilation in
Severe Acute Respiratory Distress Syndrome

Jordi Mancebo, Rafael Fernandez, Lluis Blanch, Gemma Rialp, Federico Gordo, Miquel Ferrer,

Fernando Rodriguez, Pau Garro, Pilar Ricart, Immaculada Vallverdd, Ignasi Gich, José Castafio, Pilar Saura,
Guillermo Dominguez, Alfons Bonet, and Richard K. Albert

Am J Respir Crit Care Med Vol 173. pp 1233-1239, 2006

The treatment guidelines, including mechanical ventilation settings
(maximal VT = 10 ml/kg and maximal plateau airway pressure = 35
cm H,0, or up to 40 cm H,O when chest wall stiffness was clinically
suspected), weaning (using T-piece trials or pressure support ventila-
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e 13 centri
* Periodo circa 4 anni

136 pz randomizzati
Circa 2,5 pz/anno/centro




A Multicenter Trial of Prolonged Prone Ventilation in
Severe Acute Respiratory Distress Syndrome
Jordi Mancebo, Rafael Fernandez, Lluis Blanch, Gemma Rialp, Federico Gordo, Miquel Ferrer,

Fernando Rodriguez, Pau Garro, Pilar Ricart, Immaculada Vallverdi, Ignasi Gich, José Castaiio, Pilar Saura,
Guillermo Dominguez, Alfons Bonet, and Richard K. Albert
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Conclusion: Prone ventilation is feasible and safe, and may reduce

mortality in patients with severe ARDS when it is initiated early
and applied for most of the day.
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Take-home message:

1.

AR -

La letteratura non e vangelo e i “nomi famosi” non sono
evangelisti

Attenzione alla generalizzabilita (numero e tipo di centri,
paragonabilita delle popolazioni)

Verificare se c’e una forte selezione dei pz reclutati (bias
potenziale)

Verificare se il controllo e adeguato

Verificare se 'outcome e adeguato

Verificare la numerosita del campione

Attenzione ai RCT in cui non sia possibile il cieco e vi sia una
propensione per il trattamento oggetto di studio
Verificare la fondatezza delle conclusioni



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Prone Positioning in Severe Acute
Respiratory Distress Syndrome

Claude Guérin, M.D., Ph.D., Jean Reignier, M.D., Ph.D.,
Jean-Christophe Richard, M.D., Ph.D., Pascal Beuret, M.D., Arnaud Gacouin, M.D.,
Thierry Boulain, M.D., Emmanuelle Mercier, M.D., Michel Badet, M.D.,
Alain Mercat, M.D., Ph.D., Olivier Baudin, M.D., Marc Clavel, M.D.,
Delphine Chatellier, M.D., Samir Jaber, M.D., Ph.D., Sylvéne Rosselli, M.D.,
Jordi Mancebo, M.D., Ph.D., Michel Sirodot, M.D., Gilles Hilbert, M.D., Ph.D.,
Christian Bengler, M.D., Jack Richecoeur, M.D., Marc Gainnier, M.D., Ph.D.,
Frédérique Bayle, M.D., Gael Bourdin, M.D., Véronique Leray, M.D.,
Raphaele Girard, M.D., Loredana Baboi, Ph.D., and Louis Ayzac, M.D.,
for the PROSEVA Study Group*

N EnglJ Med 2013; 368:2159-2168
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e 27 centri
 Periodo circa 2,5 anni

466 pz randomizzati
Circa 7 pz/anno/centro




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Prone Positioning in Severe Acute
Respiratory Distress Syndrome

Claude Guérin, M.D., Ph.D., Jean Reignier, M.D., Ph.D.,
Jean-Christophe Richard, M.D., Ph.D., Pascal Beuret, M.D., Arnaud Gacouin, M.D.,
Thierry Boulain, M.D., Emmanuelle Mercier, M.D., Michel Badet, M.D.,
Alain Mercat, M.D., Ph.D., Olivier Baudin, M.D., Marc Clavel, M.D.,
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for the PROSEVA Study Group*

Patients were recruited from 26 ICUs in France
and 1 in Spain, all of which have used prone po-
sitioning in daily practice for more than 5 years.




51,189 Patients were admitted to 27 ICUs in the
study period, Jan. 1, 2008—July 25, 2011

| 47,740 Did not have ARDS

\J

3449 Had ARDS

| 2015 Were not screened

\J

1434 Were screened

————| 858 Were not eligible

\J

576 Were eligible

102 Were excluded
37 Had improved symptoms after 12-24 hr
55 Had organizational problems in study center
10 Were withdrawn by physician

\

474 Underwent randomization
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Take-home message:

1.

AR -

o 0

La letteratura non e vangelo e i “nomi famosi” non sono
evangelisti

Attenzione alla generalizzabilita (numero e tipo di centri,
paragonabilita delle popolazioni)

Verificare se c’e una forte selezione dei pz reclutati (bias
potenziale)

Verificare se il controllo e adeguato

Verificare se 'outcome e adeguato

Verificare la numerosita del campione

Attenzione ai RCT in cui non sia possibile il cieco e vi sia una
propensione per il trattamento oggetto di studio

Verificare la fondatezza delle conclusioni

Porsi il problema dei risultati discrepanti in letteratura e non
innamorarsi dei risultati positivi
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ICU mortality - severe ARDS
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ICU mortality severe ARDS
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Prone Positioning in Patients With Moderate

and Severe Acute Respiratory Distress Syndrome
A Randomized Controlled Trial

patient severity. Despite that, we could
not show a significant survival ben-
efit, either in the general population or
in the predefined study subgroups, al-
though a favorable trend was detected
in the subgroup of patients with se-
vere hypoxemia.




Prone Positioning in Patients With Moderate

and Severe Acute Respiratory Distress Syndrome
A Randomized Controlled Trial

Severe ARDS -
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patient severity. Despite that, we could
not show a significant survival ben-
| efit, either in the general population or
Moderate ARDS "+ | in the predefined study subgroups, al-
7 though a favorable trend was detected
in the subgroup of patients with se-
vere hypoxemia.
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Treating Individuals 2

Subgroup analysis in randomised controlled trials:
importance, indications, and interpretation

Lancet 2005; 365: 176-86  Peter M Rothwell
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Figure 3: Effect of carotid endarterectomy in patients with =70% symptomatic stenosis in ECST*



Treating Individuals 2

Subgroup analysis in randomised controlled trials:
importance, indications, and interpretation

Lancet 2005; 365: 176-86  Peter M Rothwell

Events/patients
Surgical Medical ARR (%) 95% {l
1
&§83 18/47 334 18210426 - =
8/24 1653 207 7-0to 344 : =
1
10/87 7134 96 -6.2t0253 =
&/55 Q/39 112 -52to27.6 -
a/73 6/43 01 -131t0132 | " ——
12/64 6/53 77 -208t053 | u 3
1
1
Total 51447 €2/274 116 560176 @
Heterageneity: p<0-0001 [ T T T : T T T 1
-30 -20 -10 0 10 20 30 40 co
% absobte risk reduction (05% Cl)

Figure 3: Effect of carotid endarterectomy in patients with =70% symptomatic stenosis in ECST*



Treating Individuals 2

Subgroup analysis in randomised controlled trials:
importance, indications, and interpretation
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Take-home message:

1.

AR -

o 0

La letteratura non e vangelo e i “nomi famosi” non sono
evangelisti

Attenzione alla generalizzabilita (numero e tipo di centri,
paragonabilita delle popolazioni)

Verificare se c’e una forte selezione dei pz reclutati (bias
potenziale)

Verificare se il controllo e adeguato

Verificare se 'outcome e adeguato

Verificare la numerosita del campione

Attenzione ai RCT in cui non sia possibile il cieco e vi sia una
propensione per il trattamento oggetto di studio
Verificare la fondatezza delle conclusioni

Porsi criticamente rispetto ai risultati discrepanti in
letteratura e non innamorarsi dei risultati positivi

10. Le analisi per sottogruppi possono generare solo ipotesi



PROTOCOLLO PER LA GESTIONE

DIAGNOSTICO-TERAPEUTICA DELL’ARDS

)3

* Corticosteroidi:
o Non vi & attualmente evidenza che I'impiego dei corticosteroidi sia benefico in tutti pazienti con
ARDS.
o Nei pazienti che NON ricevono corticosteroidi per altre ragioni € che NON presentano

controindicazioni al loro impiego: valutare, secondo giudizio clinico, I’'impiego di Metilprednisolone

1 mg/kg/die da iniziare entro 72 ore dalla diagnosi e proseguire fino al 14° giorno successivo alla

stessa.




Use of corticosteroids in acute lung injury and acute respiratory
distress syndrome: A systematic review and meta-analysis*

Benjamin M. P. Tang, PhD; Jonathan C. Craig, PhD; Guy D. Eslick, PhD; lan Seppelt, MBBS;
Anthony S. McLean, MBBS

Crit Care Med 2009; 37:1594 -1603




Group by Events / Total Risk ratio and 85% CI

Study Design
Relative (%) Risk Lower Upper
Treated Control weight ratio limit limit p-Value
Cohort Keel 5/13 12/18 —— 19.39 058 027 124 0.16
Cohort Varpula 3/16 3715 —_— 7.56 084 022 394 0.93
Cohort Huh 6/14 25/34 - 23.70 058 031 1.10 0.10
Cohort Lee 1712 7/8 —_— 465 010 001 083 0.02
Cohort Annane 54/85 67/92 4469 087 071 107 0.19
Subtotal 140 167 066 043 1.02 0.06
RCT Meduri 1 2/16 5/8 — 18.05 020 005 081 0.02
RCT Confalonieri 0/23 7723 € 2 6.40 007 000 110 0.6
RCT ARDSNet 28/89 29/91 " 4013 099 0864 152 0.85
RCT Meduri 2 15/63 12/28 O 35.42 056 030 1.03 0.06
Subtotal 191 150 S 1 051 024 109 008
Total 331 a7 L 2 062 043 091 001
Test for overall effect: Z= -2.88, p=0.004 L I l J
Test for heterogeneity: p=0.039, I=51%
0.01 0.1 1 10 100
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Figure 2. Effect of steroid on mortality. Size of data markers is proportional to the weight of each study in the forest plot. RCT, randomized controlled trial;
CI, confidence interval.
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Hospital mortality difference
between study arms

AJRCCM 2005 - 6 Centres - 46 pts -
H mortality - severe CAP (MV) -
steroids
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Take-home message:

1.

AR -

8.
9.

La letteratura non e vangelo e i “nomi famosi” non sono
evangelisti

Attenzione alla generalizzabilita (numero e tipo di centri,
paragonabilita delle popolazioni)

Verificare se c’e una forte selezione dei pz reclutati (bias
potenziale)

Verificare se il controllo e adeguato

Verificare se 'outcome e adeguato

Verificare la numerosita del campione

Attenzione ai RCT in cui non sia possibile il cieco e vi sia una
propensione per il trattamento oggetto di studio
Verificare la fondatezza delle conclusioni

Porsi criticamente rispetto ai risultati discrepanti in
letteratura e non innamorarsi dei risultati positivi

10. Le analisi per sottogruppi possono generare solo ipotesi
11. Diffidare dalle metanalisi



Take-home message:

Come faccio a trasferire i risultati
della letteratura
sul singolo paziente?



Grazie




