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HISTORY

“Acute Respiratory Distress in Aduits Ashbaugh DB,
Petty TL, Levine BE. Lance} 1967; 2:319- 323,
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e 272 patients under mechanical ventilation

» 12 patients—> “ severe acute respiratory failure

» severe dyspnea, tachipnea

» severe hypoxemia, cyanosis refractory to supplemeaaitoxygen
» decreased lung compliance

» diffuse chest Xxray infiltrates
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Histopathological changes:

l » widespread pulmonary inflammation
» Interstitial, alveolar edema and hemorrhage
» alveolar macrophages

> “hyaline membranes
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“An expanded definition of the |Adult | Respirator
Distress Syndromé. Murrai JF, Matthay MA, Luce JM,

Flick MR. Am Rev Respir Dis

Table 1. Lung Injury Score

e

» 1988, 138:720- 723.

MURRAY SCORE

Score
0 1 2 3 4
Chest X+ay, number of quadrants None ] 2 3 4
Oxygenation, P/F rafio =300 £25-299 1/75-224 100-1/74 <100
PEEP, ecm H,O =5 6-8 2-11 12-14 =15
Lung compliance, ml/em HzO =80 &0-79 40-59 20-39 <19

Risk factor

Pncumonia

Non-pulmonary sepsis

Aspmabon of gastne contents

Major trauma

Pulmonary contusion

Pancreanhs

Inhalational injury

Severe bums

Non-cardiogemic shock

Drug overdose

Multiple transfusions or transfusion-associated
acute lung mjury (TRALIL)

Pulmonary vasculitis

Drowning




“The AmericanEuropean ConsensusConference on|°'
| ARDS. Definitions, mechanismsrelevant outcomesand ¢

clinical trial coordination’. Bernard GR, Artigas A,

Brigham KL et al. Am J RespCrit Care I\/Ied 1994 149(3Pt1)
818—-824.

ARDS:

» acutehypoxemia

» Pa02/FIi02< 200mmHg

» bilateral infiltrates on chestX-Ray
» absenceof left atrial hypertension
ALI:

. » the samevariablesbut...200mmHg<Pa02/FI0Z<300mmHg
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Table 2. Criteria for acute lung injury (ALl) and acute respiratory distress syndrome (ARDS)

. Timing Oxygendtion, P/F rafio Frontal chest X-ray Pulmonary artery wedge pressure
All Acute onset <300 mmHg Bilateral infiltrates <18mmHg or no clinical evidence
of left afrial hypertension
ARDS <Z200mmHg
B

* P/F ratio cut off value (?)

e lack of standard ventilatory settings at the timd o
arterial blood gases

e poor “reliability” of chest radiograph criterion
e lack of a clear definition of acutée’

o difficulties distinguishing hydrostatic edema
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AECC Definition AECC Limitations
Timing Acute onset Mo definttion of acute®
ALl cateqory Ml pabents with Pag,/  Misnterpreted as
Fitk, <300 mm Hg Paow/Fio, = 201-300,
leading to confusng
ALVARDS term
Cheygenaton Pao./Fi0, =300 Inconsistency of Pac.’
mm Hg [regard- Fiow. rafio due to the
leas of PEEF) effect of PEEF and/or
F‘DE_!FT

Bilateral infiltrates ob-

Poor intercbzarver

served on frontal reliability of chest

chest radiograph radiograph
interpretatior?"

PAWP FAWE =18 mm Hg Hagh PAWP and ARDS

when measured or may coexst '@

na clinical evi- Foor interobserver

dence of left atnal reliability of PAWF and

hypertension clnical assesments of
left atnal
typertension'®

Risk factor

Mot formally included in
definition*
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- Table 1. The AECC Definition®—Limitations and Methods




ONLINE FIRST
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Table 1 Glossary of terms and their application in the Berlin definition

——

Definition Addressed in the Berlin definition With

Feasibility Definition can be applied widely in actual practice Maintenance of similar feasible criteria as AECC
Removal of pulmonary artery catheter criteria

Reliability Observers agree on case identification Chest radiograph examples
Inclusion of minimal PEEP levels
Case vignettes to assess hydrostatic edema exclusion

Criterion validity Definition agrees with reference standard N/A

Predictive validity Definition is able to stratify patients Creation of categories of ARDS severity

by prognosis or response to therapy
Face validity Definittion 1dentifies patients who look Development of conceptual model of ARDS

like patients with the syndrome

Content validity Definition captures all relevant aspects
of the syndrome

Chest radiograph examples

Removal of clinical evidence of left atrial
hypertension exclusion

Concordance with previous AECC definition
Expert consensus

AECC American-European Consensus Conference, ARDS acute respiratory distress syndrome, CT computed tomography, FiO, fraction
of inspired oxygen, Sp0, oxyhemoglobin saturation by pulse oximetry
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Figure. Ouiline of Consensus Process
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Table 3 The Berlin defimtion of ARDS

Acute respiratory distress syndrome
I Mild Moderate Severe
Oxygenation” 200 < Pa0,/F0, = 300 with 100 < Pa04/Fi0, < 200 with Pa0,/Fi02 <100 with
PEEP or CPAP =5 cmH,( PEEP =5 ¢cmH-0 PEEP =5 ¢cmH,0

4 Ancillary variablesfor severe ARDS:

1. Radiographicseverity

2. Respiratorysystencompliance< 40ml/cmH20

3. PositiveEnd-Expiratory Pressure> 10cmH20

4. CorrectedExpired VVolume per Minute> 10 L/min

o) | \/JQ Fr\l i asWereremoveairom
Jeriniticns:. :
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Acute respiratory distress syndrome

Timing Within 1 week of a known clinical insult or new/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 (e.g., echocardiography) to exclude hydrostatic
edema if no risk factor present

Mild Moderate Severe
nygenatinnh 200 < Pa0,/Fi0, = 300 with 100 < PaO-/Fi0, = 200 with Pa0-/Fi02 <100 with
PEEP or CPAP =5 cmH,OF PEEP =5 emH.0 PEEP =5 cmH,0
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tign. Using the Berlin Definition, stages of mild. moderate, and severe ARDS
were associated with increased mortality (27%; 95% Cl, 24%-30%; 32%; 95%
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€1, 29%-34%: and 45%: 95% Cl. 42%-48%. respectively; P <.001)and in-

creased median duration of mechanical ventilation in survivers (5 days; inter-
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ber of the limitations of the AECC definition. The approach of combining con-




Tabde 1. The AECC Definifion”—Limitabons and Methods o Address These in the Berim Defindion

Addrassed in
AECC Definition AECC Limitations Besiin Defnition

Timing Acuie onset Mo defintion of socwie® ACute tme reme

speciied

Al category All patients with Pacy’  Mismterpreted as 3 Murdualy excluzive
Fioy <2300 mm Hg Faon/Fioy = 204-300, %Jpﬁﬁf

leading to confusmg by sewarty
ALY tarn ALl tarm removed
Cheygenation PaoyFioy =300 Inconsistancy of Peosd Minimal PEEF level
E%ﬁﬁ :Eagfnl:%ﬁ bgroups :
= & o subgn
P~ Fioy, efiect less
redevant in severs
AR group

Chest rediograph Eilateral imfiltrates ob- Poar infarcbeanes Chiast i
served on frontal reEI:-lt',l of chest mﬁ%
chest radiograph i b

mtapelam:n“ creghed?

FAWE PAWE =18 mm High PAWE end ARDE PAWP requirermand
wihan or rmay coaxgs resmioved
nio-clinecal evi- Poor nienbaener Hydrostsiic edema
dance of left stnal refisbiity of PAWE and not the premary
Fypertensaon climcal assesments of cause of

et atrisl respiretory tafuns

hypertenaion™ Cirecal wigneties
cregled? to help
axchuda
hydrosdstic edama

Hisk Boior MNome Mot formady nduded in induded

diefinaticn® When none
idertified, need 1o
objectivehy rule oul
e

dbrevasons: AEDC, Amancan-

Donsermus Corfaneros; ML souto ung njary, ARDG, aosa
breess syreciromme; Fidy, frachion ol inspead mopgan; Pads, aioral porial prassins of oepmen; PAWH, puimorary anary

pros=un; PEEF, postve ond-sepiston prossiaa.
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