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The Obligatory First Slide…

• No conflicts of interest to disclose. 

• Objectives:

– Review definition, basic management, and advanced 

treatment considerations for ARDS patients

• Usual disclaimers:

– All patient interactions are different. The content of this 

presentation should not supersede sound medical 

judgment. Know and follow local protocols. 



Part I

ARDS Overview



Epidemiology

BMJ Best Practice 2016.

• Incidence 64/100,000

– Approx 190,000 cases in US

• Mortality approaches 40%

– Approx 75,000 deaths in US

• Risk factors for ARDS:

– Sepsis (40%), Pneumonia, Trauma (~10%), 

TRALI (~10%), Burns (~40% if MV)



Pathophysiology

Direct or indirect 

alveolar injury



Alveolar macrophages 

release inflammatory 

mediators & pro-

inflammatory cytokines

BMJ Best Practice 2016.

N Engl J Med 2000;342:1334-49.



Pathophysiology

Neutrophils enter 

alveolus & interstitum, 

damaging alveolar-

capillary membrane 

and Type I & Type II 

cells

BMJ Best Practice 2016.

N Engl J Med 2000;342:1334-49.



Pathophysiology

Damage to Type I cells 

leads to sloughing, 

exposed basement 

membrane, and fibrin 

deposition 

BMJ Best Practice 2016.

N Engl J Med 2000;342:1334-49.



Pathophysiology

Damage to Type II 

cells and alveolar 

flooding contribute to 

surfactant dysfunction

BMJ Best Practice 2016.

N Engl J Med 2000;342:1334-49.



Pathophysiology

Results of alveolar 

damage:

• Hypoxemic 

respiratory failure

• Increased A-a 

gradient

• Poor lung 

compliance

BMJ Best Practice 2016.

N Engl J Med 2000;342:1334-49.



ARDS Definition

JAMA 2012;307:2526-33.



Imaging Findings

Plain CXR:

• Nonspecific

• Similar to acute 

pulmonary edema

• Bilateral diffuse 

opacification 

Radiopaedia.org.



Imaging Findings

CT Chest:

• GGO

• Usually AP density 

gradient, more 

consolidated in 

dependent regions

• Bilateral diffuse 

opacification, may 

be symmetric (extra-

pulm) or asymmetric

Radiopaedia.org.



Part II

Basic ARDS Vent Management



Compliance (Pelast):

• ARDS

• PTX

• PNA

Airway Pressure Review

Peak Inspiratory Pressure (Ppeak)

Plateau Pressure (Pplat)

PEEP
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Resistance (Pres):

• Mucous plug

• Kinked tubing

• Asthma



Ventilator Management 101: Basic Settings

N Engl J Med 2004;351:327-36.



Ventilator Management 101: High v Low PEEP

JAMA 2010;303:865-73.

• Higher PEEP improved mortality in ARDS patients

• No significant benefit in non-ARDS dx



Ventilator Management 101: FiO2 & PEEP

N Engl J Med 2004;351:327-36.



Ventilator Management 102: VCV vs PCV?

• “Currently available data from RCTs are 

insufficient to confirm or refute whether pressure-

controlled or volume-controlled ventilation offers 

any advantage for people with acute respiratory 

failure due to acute lung injury or acute respiratory 

distress syndrome…” 

Cochrane Database 2015;1:CD008807.



Ventilator Management 201: Weaning

• Assess daily for ability to wean 

– PEEP < 8

– FiO2 < 0.4

– SBP > 90 mmHg (without vasopressors)

– Off NMBA

– Acceptable spontaneous breathing efforts

• Sedation vacation / SBT

N Engl J Med 2004;351:327-36.



Part III

Perfusion Management



Fluids: NS vs Albumin

• SAFE Trial

– No difference in saline vs albumin in critically ill patients

– Not ARDS-specific

• FACTT Trial

– Conservative fluid management associated with:

• Improved oxygenation index

• Improved lung injury score

• Reduced ICU and ventilator days

• No mortality benefit

– No benefit to PAC over CVC

• PAC had more non-fatal complications N Engl J Med 2004;350:2247-56.

N Engl J Med 2006;354:2564-75.



Part IV

Severe ARDS Management Strategies



ARDS Treatment: Steroids?



ARDS Treatment: Steroids?

Cochrane Database 2004;4:CD004477.



ARDS Treatment: HFOV?

• OSCAR Trial

– No difference in mortality outcomes (41.7% vs 41.1%)

• OSCILLATE Trial

– Planned enrollment of 1200

– Ended early (n=548) due to increased mortality: 

47% vs 35%

N Engl J Med 2013;368:863-5.



ARDS Treatment: Paralytics?

• Most beneficial in severe ARDS (P/F <120)

– 48-hour infusion of cisatracurium used

• Reduced adjusted 90-day mortality (NNT 7)

• Increased vent-free and out-of-ICU days

N Engl J Med 2010;363:1107-16.



ARDS Treatment: Paralytics?

• Followed ARMA & ACURASYS protocols

– Randomized “moderate” ARDS (100<PF<150)

• Improved recruitment / reduced de-recruitment

• Lower Pplat in NMBA group
Intensive Care Med 2016.



ARDS Treatment: iNO?

• Insufficient data to evaluate iNO use for acute 

hypoxemic respiratory failure, including ARDS

• ?Transient improved oxygenation, without 

significant mortality benefit
BMJ 2007;334:779-86.

Anesth Analg 2003;97:989-98.



ARDS Treatment: Prone Positioning? 

Primarily depends on generation of more recruitment 

in dorsal zones than derecruitment in ventral zones

Am J Respir Crit Care Med 2013;188:1286-93.



ARDS Treatment: Prone Positioning? 

• Most benefit in severe ARDS (P/F <150): NNT 16

– Prone >10 hrs / session  (OR 0.62)

• Risks of prone positioning:

– Pressure ulcers

– Major airway complications (none fatal)

• ET tube obstruction (OR 2.16)

• Unplanned extubation not significantly > prone
Am J Respir Crit Care Med 2013;188:1286-93.



ARDS Treatment: ECMO?

ELSO.org



ARDS Treatment: ECMO?

• “Extracorporeal membrane oxygenation benefit on 

hospital mortality is unclear…”

• Results varied depending on method of analysis

• Tended to weakly favor ECMO for severe ARDS

J Crit Care 2013;28:998-1005.



ARDS Treatment: ECMO?

• ELSO Guidelines:

– ECMO indications:

• PF < 100 on FiO2 > 0.9

– Consider for PF < 150 on FiO2 > 0.9

• CO2 retention despite Pplat >30

• VV – ECMO unless cardiac involvement

• Goal vent settings while on ECMO:
» FiO2 < 0.4

» Pplat < 25

ELSO Guidelines for Adult Respiratory Failure, Dec 2013.



Part V

Summary



• Lower tidal volumes

• Higher PEEP / Lower FiO2

• Keep Pplat < 30 cmH2O

• Volume control mode (vs pressure control)

• Assess for readiness to wean

• Conservative fluid management

• PA catheter-guided therapy

• High-dose steroids

• HFOV ventilation

• iNO

• NMBA

• Prone positioning

• ECMO
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