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INTRODUCTION —

 ARDS is a distinct type of hypoxemic respiratory failure 

characterized by acute abnormality of both lungs.

 It was first recognized during the 1960s. 

 Military clinicians working in surgical hospitals in Vietnam 

called it shock lung, while civilian clinicians referred to it as 

adult respiratory distress syndrome.

 The current term is acute respiratory distress syndrome (ARDS).

 In 1994, American-European Consensus Conference (AECC) 

defined ARDS as an acute condition characterized by bilateral 

pulmonary infiltrates and severe hypoxemia in the absence of 

evidence for cardiogenic pulmonary edema. 

 The Berlin Definition of ARDS (published in 2012) has replaced 

the American-European Consensus Conference’s definition of 

ARDS (published in 1994)



Berlin definition —

Respiratory symptoms must have begun within 

one week of a known clinical insult, or the 

patient must have new or worsening symptoms 

during the past week.

Bilateral opacities consistent with pulmonary edema 

must be present on a chest radiograph or 

computed tomographic (CT) scan. These opacities 

must not be fully explained by pleural effusions, 

lobar collapse, lung collapse, or pulmonary 

nodules.

The patient’s respiratory failure 

must not be fully explained by 

cardiac failure or fluid overload. 

An objective assessment (eg, 

echocardiography) to exclude 

hydrostatic pulmonary edema is 

required if no risk factors for 

ARDS are present.



Berlin definition —

 Severity assessed by ratio of arterial oxygen tension to 
fraction of inspired oxygen (PaO2/FiO2). The severity of 
the hypoxemia defines the severity of the ARDS:

 •Mild ARDS – The PaO2/FiO2 is >200 mmHg, but ≤300 
mmHg, on ventilator settings that include positive end-
expiratory pressure (PEEP) or continuous positive airway 
pressure (CPAP) ≥5 cm H2O.

 •Moderate ARDS – The PaO2/FiO2 is >100 mmHg, but 
≤200 mmHg, on ventilator settings that include PEEP ≥5 
cm H2O.

 •Severe ARDS – The PaO2/FiO2 is ≤100 mmHg on 
ventilators setting that include PEEP ≥5 cm H2O.



 PaO2/FiO2

 SpO2/FiO2

SpO2/FiO2 ratio of 315 

correspond to a 

PaO2/FiO2 ratio of 300 



Pathophysiology  of ARDS-





PATHOLOGIC STAGES —
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The initial stage is the exudative stage, 

characterized by diffuse alveolar 

damage. 

Proliferative stage is characterized by 

resolution of pulmonary edema, proliferation 

of type II alveolar cells, squamous metaplasia, 

interstitial infiltration by myofibroblasts, and 

early deposition of collagen. 

Some patients progress to a 

fibrotic stage, characterized by 

obliteration of normal lung 

architecture, diffuse fibrosis, and 

cyst formation.



Time course of acute respiratory 

distress syndrome (ARDS)

Schematic representation of the time course of the acute respiratory distress 

syndrome (ARDS). During the early (or exudative) phase, the lesion is characterized 

by high permeability pulmonary edema followed by the formation of hyaline 

membranes. After seven to ten days, a proliferative phase may develop, with marked 

interstitial inflammation, fibrosis, and disordered healing.



List of conditions associated with acute 

respiratory distress syndrome (ARDS)

Sepsis

Aspiration

Infectious pneumonia

Severe trauma

Surface burns

Multiple blood transfusions

Leukoagglutin reactions

Pancreatitis

Drug overdose

Near drowning

Smoke inhalation

Cardiopulmonary bypass

Pulmonary contusion

Multiple fractures

Following upper airway obstruction

Following bone marrow transplantation

Drug reaction

Venous air embolism

Amniotic fluid embolism

Neurogenic pulmonary edema

Acute eosinophilic pneumonia

Bronchiolitis obliterans organizing 

pneumonia (BOOP)

Miliary tuberculosis

Approximately 20% of patients with ARDS have no identified 

risk factor



Clinical features-

Clinical features of ARDS usually 

appear within 6 to 72 hours of an inciting 

event and worsen rapidly 

Acute dyspnea and hypoxemia 

 Pts are critically ill, often with   

multisystem organ failure

Symptoms of underlying cause

 Tachypnea, tachycardia 
 Evidence of dyspnea
 Evidence of hypoxia
 Lungs - bilateral rales 

Rales may not be present 

despite widespread 

involvement.

 Features of underlying 

cause

Physical examination



DIFFERENTIAL DIAGNOSIS — Acute hypoxemic 

respiratory failure with bilateral alveolar infiltrates 

● Cardiogenic pulmonary edema

● An acute exacerbation of idiopathic pulmonary fibrosis    
or other chronic interstitial lung diseases

● Diffuse alveolar hemorrhage 

● Idiopathic acute eosinophilic pneumonia (IAEP)

● Cryptogenic organizing pneumonia (COP) 

● Acute interstitial pneumonia (Hamman-Rich syndrome) 

● Cancer can disseminate through the lungs so rapidly 
that the ensuing respiratory failure may be 
mistaken for ARDS. 



DIAGNOSTIC EVALUATION —

 The diagnostic evaluation is aimed at identifying 

specific causes of ARDS that are amenable to 

treatment and excluding other conditions that also 

present with acute hypoxemia, bilateral alveolar 

infiltrates,



Exclude cardiogenic pulmonary 

edema

S3 or S4 

gallop, new 

or changed 

murmur)



Additional diagnostic tests-

Brain natriuretic peptide 

(BNP) – A plasma BNP level 

below 100 pg/mL

 Severe aortic or mitral valve 

dysfunction, 

 Severe diastolic dysfunction, 

 or a severely reduced left 

ventricular ejection fraction 

favors cardiogenic pulmonary 

edema,



Additional diagnostic testing-

(Noninvasive respiratory sampling) –

tracheobronchial aspiration mini-bronchoalveolar lavage (mini-BAL)



Additional diagnostic testing-



Additional diagnostic testing-

Flexible bronchoscopy



Additional diagnostic testing-

Lung biopsy



Management Headlines-

 Correction of hypoxia

 Supportive care

 No specific therapy for ARDS

 No drug has proved beneficial in management of 

acute respiratory distress syndrome (ARDS)

 Treatment of the underlying condition is essential 



Correction of Hypoxia-

Almost all patients  require intubation and mechanical 

ventilation. During the peri-intubation period, 95 to 

100 percent oxygen should be given to ensure an 

adequate SaO2



Mechanical ventilatory strategies-

 Low tidal volume ventilation (LTVV) is also 

referred to as lung protective ventilation.

 High positive end-expiratory pressure (high 

PEEP)

 Tidal volume  (4 to 8 mL/kg predicted 

body weight

TERGET/Goal 
 PaO2 of 55 to 80 mmHg or 

SaO2 88 to 95 percent 

 Inspiratory plateau airway 

pressure ≤30 cm H2O

 Reduce the fraction of inspired 

oxygen (FiO2) to less than 

65% within the first 24-48 

hours

LTVV causes  respiratory acidosis in 

some patients. This is called Permissive 

hypercapnia



Refractory hypoxemia-

 Inverse ratio ventilation

 Pressure-controlled ventilation 

 High-frequency ventilation

 Prone positioning



Refractory hypoxemia-

 Extracorporeal 

membrane 

oxygenation (ECMO)



Extra Corporeal CO2 Removal (ECCO2R)



Noninvasive

ventilation-

 Noninvasive ventilation 
(NIV) may be reserved 
for the occasional patient 
with ARDS-

 Who is hemodynamically 
stable. 

 Does not need immediate 
intubation.

 Has no contraindications 
to its use.



Fluid management-

 A conservative strategy 
of fluid management in 
patients with ARDS, as 
long as hypotension and 
organ hypoperfusion
can be avoided. 

Target :

 Central venous pressure 
of <4 mmHg

 Or a pulmonary artery 
occlusion pressure <8 
mmHg

Data suggests that 

combination therapy 

with albumin solution and 

furosemide may improve 

fluid balance, oxygenation, 

and hemodynamics.



Hemodynamic monitoring-



Supportive care-

 Intelligent use of sedatives 
and neuromuscular blockade 

 Nutritional support 

 Control of blood glucose 

 Deep venous thrombosis 
(DVT) prophylaxis 

 Stress ulcer prophylaxis 

 Early mobilization 

 Strategies to prevent 
ventilator-induced pneumonia 
such as elevation of the head 
of the bed and use of a 
subglottic suction device

























Role of Steroid-



Role of Steroid-



Role of Steroid-



Role of Steroid-
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Role of Steroid-

 Benefits remain uncertain. 

 Corticosteroids may be considered in first 14 days 

as a form of rescue therapy that may improve 

oxygenation and hemodynamics but does not 

change mortality. 

 But administering glucocorticoids two weeks or later 

after the onset of ARDS may be harmful. 



Prognosis-

 MORTALITY — ranging from 26 to 58 percent.

 The underlying cause of the ARDS is the most common 

cause of death among patients who die early.

 In contrast, nosocomial pneumonia and sepsis are the 

most common causes of death among patients who 

die later in their clinical course.

 Patients uncommonly die from respiratory failure.



Predictors of increased mortality-

Positive fluid 

balance

Hypercapnea



Are there any preventive measures ?

 No drug has proved beneficial in the prevention of 

acute respiratory distress syndrome (ARDS). 

 Early administration of corticosteroids to septic 

patients does not prevent the development of ARDS. 

 Because aspiration pneumonitis is a risk factor for 

ARDS, taking appropriate measures to prevent 

aspiration (eg, elevating the head of the bed and 

evaluating swallowing mechanics before feeding 

high-risk patients).



Conclusion--

 Patients with ARDS are 
critically ill and often have 
multiorgan failure

 No drug has proven 
beneficial in the prevention 
or management of ARDS

 Further clinical trials are 
needed to find out a new 
pharmacological agent 
which can alter the natural 
history of this syndrome.
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