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Introduction 

New Berlin definition for acute respiratory distress 

syndrome (ARDS) has categorized ARDS based on degree of 

hypoxemia: mild (200 mm Hg < Pao2/Fio2 ≤ 300 mm Hg), 

moderate (100 mm Hg <Pao2 ∕ Fio2 ≤ 200 mm Hg), severe 

(Pao2 ∕ Fio2 ≤ 100 mm Hg). in the presence of bilateral 

alveolar infiltrates on chest x-ray noicu cxe retfa  coi 

acaiuter nu on ilure (Fanelli et al., 2013). 

Sepsis, Mechanical ventilation, shock, pneumonia, 

aspiration, trauma (especially pulmonary contusion), major 

surgery, massive blood transfusion, may all trigger ARDS 

(Rubenfeld et al., 2005) 

ARDS is associated with diffuse damage to the alveoli 

and lung capillary endothelium. The early phase is described 

as being exudative, whereas the late phase is 

fibroproliferative in character. Injury to the endothelium 

results in increased capillary permeability and influx of 

protein rich fluid into the alveolar space. Injury to the 

alveolar lining cells also promotes pulmonary edema 

formation (Irwin and Rippe, 2003) 

ARDS is usually treated with mechanical ventilation in 

the Intensive Care Unit. (Marino, 2007) 
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AIM OF THE WORK 

This study aims to discuss ARDS with septic 

shock, explaining diagnosis, pathogenesis, management 

and prognosis. 
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Chapter 1 

DEFINITION OF ARDS AND 

CLASSIFICATION 

The first published scientific description, Laennec 

described the gross pathology of the heart and lungs and 

described idiopathic anasarca of the lungs; pulmonary edema 

without heart failure in "A Treatise on Diseases of the Chest" 

(Laennec, 2000). 

In the 1950s, pulmonary edema had become a medical 

subject heading by the National Library of Medicine; 

however, no distinction was made at that time between cardiac 

and noncardiac causes. They stated that what clearly moved 

ARDS from a nearly universally fatal form of "double 

pneumonia" was the development of methods
 
of establishing 

secure airway access using tubes that could
 
be attached to 

mechanical ventilators to deliver adequate pulmonary
 

distending pressures (Ibsen, 2004). 

These techniques extended the lives
 
of these patients from 

a few hours to many days or even weeks; long
 
enough to recover 

in some cases. As this kind of patient
 
began to populate the 
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established intensive care units, their condition rapidly became 

recognized as one of the most
 
challenging acute clinical 

processes to treat. Since acute, diffuse, and dense bilateral 

infiltrates were almost never observed
 
except in patients 

requiring prolonged mechanical ventilation, many attributed the 

cause of such infiltrates to the ventilator, hence the term 

"respirator lung" (Ware and Matthay, 2000). 

The term ARDS was first used in 1967, it is not a new 

disease. Well-documented descriptions of hypoxemic respiratory 

failure after severe trauma were reported during World War II, 

and there were even earlier reports of pulmonary edema 

associated with severe infection (Swan et al., 2000). 

In 1970s, ARDS became increasingly recognized, but 

hydrostatic causes (e.g. volume overload) were difficult
 
to rule 

out. The potential for confusion was so great that 

measurements
 
of pulmonary artery wedge pressure became a 

very common means
 
of diagnosis. In fact, entry criteria for 

one of the earliest
 
randomized trials of corticosteroids required 

a measured pulmonary
 
wedge pressure < 19 mmHg (Bernard 

et al., 2007). 

This once nearly routine
 
measurement is now much less 

frequent with the realization that
 
exceeding an arbitrary 
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Pulmonary Artery Occlusion Pressures
 
(PAOP) does not exclude 

the diagnosis of ALI, and that there
 
are usually other clinical data 

and historical clues that allow
 
a fairly secure diagnosis of ALI 

apart from volume overload
 
to be made. Even when the PAOP is 

less than 18 mmHg, one cannot
 
be certain that edema is the 

result of altered permeability.
 
Reduced colloid oncotic pressure 

as observed in hypoalbuminemic
 
states promotes edema in the 

absence of permeability changes
 
(Mangialardi et al., 2000). 

Also notable in this 1967 report, ARDS was noted as 

"acute" respiratory
 
distress syndrome. However, in 1971, Petty 

and Ashbaugh used
 
the term "adult" respiratory distress 

syndrome in another publication, probably to address the 

perception of ARDS as an adult
 
version of the previously 

described Infant Respiratory Distress
 
Syndrome (IRDS) (Ware 

and Matthay, 2000) 

In 1979, National heart, Lung and Blood Institute 

revised the criteria and defined them more strictly as to select 

patients to be enrolled in a collaborative study. Two operative 

definitions to select patients with ARDS were designed: the first 

to enhance specificity (not including temporary conditions) - the 

fast entry criteria - included a PaO2 lower than 50 mmHg for 

more than two hours with a FiO2 equal to 1 and a PEEP level 

equal to or higher than 5 cm H2O; the second, not to limit 
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sensibility (including very severe cases) - the slow entry criteria - 

included a PaO2 lower than 50 mmHg for more than twelve 

hours with a FiO2 equal to 0.6, a PEEP level equal to or higher 

than 5 cm H2O and a shunt fraction higher than 30% after 48 

hours of maximal medical therapy (Bethesda, 1979). 

Non-cardiogenic origin of the pulmonary oedema was 

introduced, as a necessary characteristic in the definition of 

ARDS. ARDS is defined as a clinical picture satisfying all the 

following criteria: 1) PaO2 less than 75 mmHg with FiO2 of 0.5 

or greater; 2) new diffuse bilateral infiltrates on chest 

roentgenography; 3) pulmonary artery wedge pressure less than 

18 mmHg (Pepe et al., 1982). 

These criteria were revised again in 1983 by Bell et al. 

and Fein et al. who enrolled patients in their studies on ARDS 

according to the following: 1) diffuse radiographic infiltrates; 2) 

hypoxemia requiring a FiO2 equal or higher than 0.5 to maintain 

a partial arterial oxygen pressure greater than 50 mmHg and 3) a 

pulmonary artery wedge pressure lower than 15 mmHg (Bell et 

al., 1983; Fein et al., 1983). 

Fowler et al., 1985 introduced, among the criteria, the 

need of a total static pulmonary compliance value equal to or 

lower than 50 ml/cm H2O together with a pulmonary capillary 
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wedge pressure lower than or equal to 12 mmHg and an arterial 

to alveolar PO2 ratio lower than or equal to 0.2(Fowler et al., 

1985). 

Up till 1988 no major revision were introduced and the 

criteria published in literature to define ARDS all moved around 

a combination of the aspects reported above. In 1988 a new 

approach to the definition of ARDS was designed by Murray et 

al. who developed a “lung injury score” (LIS) to quantify: the 

presence, severity and evolution of acute and chronic damage 

involving lung parenchyma. Different components were taken 

into account and different values were attributed to these 

components according to the degree of abnormality of them 

(Table (1)). Three levels in severity of lung injury were defined: 

absence of lung injury (LIS=0), mild to moderate lung injury 

(LIS=0.1-2.5), severe lung injury (LIS > 2.5) (Murray et al., 

1988). 

  


