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Berlin Definition &
Epidemiology of ARDS

Limitations of AECC Definition

{American-European Consensus Conference)

= Timing: No definition of Acute

= Oxygenation: Not consider the effect of
PEEP on Pa0,/Fi0,

» ALI: Misinterpretation for ALT
= CXR: poor inter-observer reliability

= PAWP: High PAWP & ARDS may coexist;
poor inter-observer reliability

= Risk factor: Not included in definition

{JAMA 2012; 307:2526-33)

Berlin Definition of ARDS
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Better Prediction by Berlin
Definition

MV duration

Stage Mortality

in survivors
Mild 27% (24-30) |5 days (2-11)
Moderate |32% (29-34) |7 days {(4-14)
Severe 45% (42-48) |9 days (5-17)

ROC curve: Berlin definition 0.577

AECC definition 0.536 (p<0.001)
{JAMA 2012; 307:2526-33)




Common Risk Factors for ARDS
(not divide direct or indirect)

Pneumonia = Severe burns

= Non-pulmonary = Non-cardiogenic
sepsis shock
u Aspiration of gastric = Drug overdose

contents = Multiple transfusion
» Major trauma or TRALI

s Pulmonary contusion = Pulmonary vasculitis
= Pancreatitis Drowning
» Inhalational injury

(Intensive care Med 2012; 38:1573-82)

Therapeutic Options vs. Severity
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Trend of Incidence of ARDS
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Mortality in ALI 1996-2005 (2)
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Pathophysiology
of ARDS

Pathogenesis of ARDS

» Dysregulated inflammation

» Inappropriate accumulation & activation of
leukocytes

» Protease, Reactive oxygen species (ROS),
Cytokines

= Uncontrolled activation of coagulation pathways
» Alveolar barrier disruption

= Increased permeability => alveolar flooding

= Vascular endothelial cadherin (VE-cadherin)

{3 Clin Invest 2012; 122:2731-40)

- Exudafive stage Flbrasing alvaolitis

{N Engl J Med 2000, 342:1334)
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'ARDS — Not homogenous

{Gattincnl, 1999)




= Barotrauma:

= Alveolar injury or rupture
= Volutrauma:

» Parenchyma injury (ALT) due to
overdistension (may be regional)

= Atelectrauma: open and close repetitively
» Biotrauma: activation of inflammation

= Cellular response to volutrauma or
atelectrauma

= Oxygen toxicity: oxygen derived free radicais

Reversibility of Cytokines in Plasma

Patients with BAL
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MV as a Cause of MSOF

(Lancet 2003;

High VT is Associated with ALI
after Severe Brain Injury
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Diagnostic Tools (1)

= Imaging:

= CXR: exclude other causes of hypoxemia

» CT: exclude other less common conditions
& interstitial diseases; assessment of
recruitment (but need transport)

» Ultrasonagraphy: exclude pleural effusion
& pneumcthorax; potential study for
recruitment

(Postgrad Med 3 2011; 87:612-22)

CT Evaluation of Adequate PEEP & Recruitment
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(Crit Care Rgsearch & Practice 2012; [D onzlem |

DiagnoStic Tools (2)

= Bronchoalevolar lavage
» Improve targeting of antimicrobial Tx.
= DDx for ecsinophilic (eosinophils) &
hypersensitive pnuemonitis {lymphocytes)
« Hemodynamic monitoring
= Pulmonary artery catheter: no evidence
» PiCCO {pulse continuous cardiac cutput)
» Echocardiography: for heart function

{Postgrad Med 1 2011; 87:612-22)
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Extra-Vascular Lung Water {(EVLW) -
A better predictor of cutcome of ARDS

Gulding Fluid Tx {Cxit Cara Mad 2007:35:1186-32)

Diagnostic Tools (3)

= Biomarkers
= Varicus inflammatory mediators ?

» IL-6; IL-8, TNF receptor-1, von Willebrad factor
(VWF), surfactant D (SP-D), intracellualr
adhesign molecule-1 (ICAM-1), protein C,
plasminogen activator inhibitor-1 (PAI-1)

= Plasma IL-8 + SP-D: better predictors

= Brain natriuretic peptide (BNP)
= Low levels help exclude cardiogenic edema

(Postgrad Med 1 2011; 87:612-22)

Treatment for ARDS




H Raf

‘Directions of Tx. for ARDS

Treat underlying diseases
» Inhibition of inflammation
» Provide adequate oxygenation
= Lung Protective Ventilatory Strategies
= Hemodynamic support
» Adequate general supportive Tx:

Adequate Oxygenation for ARDS

n Lung protective strategies
= MY with low VT and limited airway
pressure to reduce VILI from
overdistension
« Medium to high PEEP to keep alvecli open
throughout the ventilatory cycle and
reduce FiO,

» Rescue Tx.:

= Prone position, Airway pressure release

= Speed lung healing: Stem cell Tx ventilation, High frequency ventilation,
* ECMO

= Infection control, Early enteral nutrition, Stress
ulcer prophylaxis

Selective Clinical Trails of ARDS (1)
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Prone Positioning in Severe ARDS Selective Clinical Trails of ARDS (2)
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Early Neuromuscular Blocker
Improved Survival of ARDS
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Meta Analysis: Low Dose Stercid Decreases Mortality
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Selective Clinical Trails of ARDS (3)
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Selective Clinical Trails of ARDS (4)
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Conservative Fluid Management
Decreases MV Days
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ECMO for ARDS

(NEIM 2011;365:1905-14)

CESAR: Transferring Severe ARDS
to a ECMO Center Improved Survival
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'ECMO for Severe ARDS

= Major technological improvements in
ECMO & the positive results of CESAR
trial reignited the interest

= Successfully used as a rescue therapy
for ARDS associated influenza A(H1N1)

» Precise indications for VV-ECMO remain
controversial

» New trials for severe ARDS are needed

(Cure Opin Crit Care 2012; 18:527-532)

Future Direction: Stem Cell Therapies
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Intratracheal Tx with MSC Improved
Survival in The LPS Model of ALI
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Our Studies: Stem Cells Reduce Lung
_ . Fibrosis after Hyperoxia
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Aerosolized EC-SOD Prevents Hyperoxic Lung Injury

Figare 3. Effecys ang an
survival aftar 72 h of hyosroxka. Phosshnc buffered saline (PS5

(PLaS One 2011: §: e26870)

Take Home Messages

Berlin Definition of ARDS
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= Early recognition and avoidance of risk factors

a Initial intervention
a Lung protective ventilation
= Conservative fluid management
» Tx for life-threatening hypoxemia == check Pplat
» Pplat < 30 => Recruitment and/or High PEEP alone
» Pplat > 30 => Prone position or HFV
« No improvement =3 Inhaled NO
» Low dose steroid after evaluation
=« ECMO (Crit Care Med 2010; 38:1644-1650)

- New Strategies for ARDS

» Recommended

= Airway Pressure Release Ventilation (APRV})

= High Frequency Ventilation (HFV)

= Extracorporeal Membrane Oxygenation (ECMO)
« Controversial

= Prone positioning

= Surfactant

» Paralysis
» Negative

» Nitric oxide

» Perflubron {MacIntyre, 2013-7-18)

Thanks for Your Attention




