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Since the initial description by Ashbaugh et  al. [1], it 
has been known that some forms of diffuse pulmonary 
edema are not primarily due to increased hydrostatic 
lung microvasculature pressures, which characterize 
left heart failure and/or fluid overload, but result from 
alterations in alveolar-capillary permeability. Acute res-
piratory distress syndrome (ARDS) is the clinical expres-
sion of this acute, non-hemodynamic lung edema, and is 
diagnosed by hypoxemia and bilateral lung infiltrates in 
the absence of increased capillary hydrostatic pressure 
(Fig.  1). ARDS is ubiquitous in the intensive care unit 
(ICU), representing almost a quarter of the ICU patients 
who require mechanical ventilation [2], and ubiquitous 
in the ICU literature. A quick search of PubMed revealed 
over 13,000 published articles on ARDS since 1967. 
Based on this, one would think that diagnosing a patient 
as having ARDS would really add something to improve 
that patient’s outcome [3]; but does it?

The problem is that we generally tend to consider 
ARDS as a disease, forgetting that it is actually a 
syndrome associated with many possible pre-disposing 
factors ranging from pulmonary infections to heroin 
overdose, from intraabdominal abscess to intracranial 
bleeds. The attempt to distinguish between pulmonary 
and extrapulmonary sources–although initially 
promising—has not resulted in a major increase in our 
understanding of the disease process or in improvements 
in management.

So, is it important to diagnose ARDS? Before 
answering this question, we must recognize that there 
is no specific treatment for ARDS. Some years ago, 
we would have argued that the principal implication 
of an ARDS diagnosis was that it was a “prescription” 

for the use of small tidal volume ventilation. This 
recommendation followed observations from important 
multicenter randomized controlled trials indicating that 
using tidal volumes of 6  ml/kg rather than 12  ml/kg of 
predicted body weight (PBW) resulted in decreased 
mortality [4]. Other studies supported the concept 
of reducing ventilator-induced lung injury (VILI) by 
performing so-called ‘protective ventilation’, but it soon 
became apparent that this approach should not be 
limited to patients with ARDS. It is now well established 
that large tidal volumes should be avoided in all cases 
of mechanical ventilation [5] and even during major 
surgery [6]. This is similar to the concept that limiting 
fluid overload is a strategy applicable to all critically ill 
patients, not just those with ARDS.

There is little evidence to support the use of one mode 
of ventilation over another in patients diagnosed with 
ARDS, other than for high frequency ventilation, which 
is not recommended [7]. The place of recruitment 
maneuvers is also debated. Individual trials evaluating 
the effects of higher versus lower levels of positive end-
expiratory pressure (PEEP) in patients with ARDS 
have largely been negative, although a meta-analysis 
demonstrated that higher PEEP was beneficial in 
patients with moderate or severe ARDS [8]. Although 
theoretically appealing, PEEP titration based on 
esophageal pressure measurements has not resulted in 
better outcomes [9].

A diagnosis of ARDS also does not suggest any specific 
pharmacologic therapies. The use of muscle relaxants 
should be individualized [10], and, if effective, they 
almost certainly act by decreasing VILI, not by treating 
the underlying disease process. Even administration of 
corticosteroids to all patients with ARDS is controversial, 
despite the recent report of a beneficial effect on duration 
of mechanical ventilation and mortality [11].

Getting back to the question of whether it is 
important to diagnose ARDS, the LUNG SAFE study 
[2] found that mild ARDS was missed by clinicians in 
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about 50% of cases, and that severe ARDS was missed 
in over 20% of cases. But, given that we have no specific 
treatments, does it really matter? In the LUNG SAFE 
study, there was a minor impact on the tidal volume 
chosen [very slightly lower (~ 0.2  ml/kg PBW)] in 
those patients with a clinician diagnosis of ARDS, but 
there was an impact on the use of adjunctive measures 
(from ~ 22% to 44%).

Recent attempts to identify subgroups of patients with 
ARDS based on a relatively large number of clinical and 
laboratory variables have suggested that specific patient 
populations could benefit from specific therapies. In 
post hoc analyses of ARDS randomized trials, response 
to various treatments (level of PEEP, fluid therapy, and 
simvastatin) was dependent on whether the patients 
had a hypo- or hyper-inflammatory subphenotype [12]. 
Further development of parsimonious classifier models 
with relatively few (3 or 4) variables hopefully will help 
determine prospectively whether this approach will 
identify ARDS patients who will benefit from various 
therapies [13]. And perhaps a diagnosis of ARDS will not 
be necessary for the utility of such a scheme. Maybe in 
the future we will treat patients based on a diagnosis of 
hypo- or hyper-inflammatory lung failure [or some other 
defining phenotype(s)], rather than on the basis of having 
ARDS.

The COVID-19 pandemic has provided some 
interesting insights on this topic. Although COVID-19 
related acute respiratory failure may often be ARDS, 
this is not always the case [14]. In any event, how would 
a label of ARDS help these patients? Management 

of COVID-19 related respiratory failure is the same 
whether we call it ARDS or not [15].

This reflects our key message: COVID-19 is a 
disease, and ARDS is a syndrome. ARDS usually 
has an underlying identifiable cause, and the cause 
can often result in a specific therapy, whether that is 
antimicrobials, surgery, corticosteroids, …. We do not 
need to “see” or diagnose ARDS to be able to treat it 
appropriately; the only benefit is that it may encourage 
us to search for a potentially treatable underlying 
condition, and it may encourage us to use lung 
protective ventilatory strategies.
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Fig. 1  The basic pathophysiologic approach to diffuse lung edema



2135

References
	1.	 Ashbaugh DG, Bigelow DB, Petty TL, Levine BE (1967) Acute respiratory 

distress in adults. Lancet 2:319–323
	2.	 Bellani G, Laffey JG, Pham T, Fan E, Brochard L, Esteban A, Gattinoni L, van 

Haren F, Larsson A et al (2016) Epidemiology, patterns of care, and mortal‑
ity for patients with acute respiratory distress syndrome in intensive care 
units in 50 countries. JAMA 315:788–800

	3.	 Vincent JL, Santacruz C (2016) Do we need ARDS? Intensive Care Med 
42:282–283

	4.	 The Acute Respiratory Distress Syndrome Network (2000) Ventilation with 
lower tidal volumes as compared with traditional tidal volumes for acute 
lung injury and the acute respiratory distress syndrome. N Engl J Med 
342:1301–1308

	5.	 Sutherasan Y, Vargas M, Pelosi P (2014) Protective mechanical ventilation 
in the non-injured lung: review and meta-analysis. Crit Care 18:211

	6.	 Futier E, Constantin JM, Paugam-Burtz C, Pascal J, Eurin M, Neuschwan‑
der A, Marret E, Beaussier M, Gutton C et al (2013) A trial of intraopera‑
tive low-tidal-volume ventilation in abdominal surgery. N Engl J Med 
369:428–437

	7.	 Vincent JL (2017) High-frequency oscillation in acute respiratory distress 
syndrome. The end of the story? Am J Respir Crit Care Med 196:670–671

	8.	 Briel M, Meade M, Mercat A, Brower RG, Talmor D, Walter SD, Slutsky AS, 
Pullenayegum E, Zhou Q et al (2010) Higher vs lower positive end-expira‑
tory pressure in patients with acute lung injury and acute respiratory dis‑
tress syndrome: systematic review and meta-analysis. JAMA 303:865–873

	9.	 Beitler JR, Sarge T, Banner-Goodspeed VM, Gong MN, Cook D, Novack 
V, Loring SH, Talmor D (2019) Effect of titrating positive end-expiratory 
pressure (PEEP) with an esophageal pressure-guided strategy vs an 

empirical high PEEP-Fio2 strategy on death and days free from mechani‑
cal ventilation among patients with acute respiratory distress syndrome: 
a randomized clinical trial. JAMA 321:846–857

	10.	 Slutsky AS, Villar J (2019) Early paralytic agents for ARDS? Yes, no, and 
sometimes. N Engl J Med 380:2061–2063

	11.	 Villar J, Ferrando C, Martinez D, Ambros A, Munoz T, Soler JA, Aguilar 
G, Alba F, Gonzalez-Higueras E et al (2020) Dexamethasone treatment 
for the acute respiratory distress syndrome: a multicentre, randomised 
controlled trial. Lancet Respir Med 8:267–276

	12.	 Wilson JG, Calfee CS (2020) ARDS subphenotypes: understanding a 
heterogeneous syndrome. Crit Care 24:102

	13.	 Sinha P, Delucchi KL, McAuley DF, O’Kane CM, Matthay MA, Calfee CS 
(2020) Development and validation of parsimonious algorithms to clas‑
sify acute respiratory distress syndrome phenotypes: a secondary analysis 
of randomised controlled trials. Lancet Respir Med 8:247–257

	14.	 Gattinoni L, Chiumello D, Rossi S (2020) COVID-19 pneumonia: ARDS or 
not? Crit Care 24:154

	15.	 Grasselli G, Tonetti T, Protti A, Langer T, Girardis M, Bellani G, Laffey J, Car‑
rafiello G, Carsana L, Rizzuto C, Zanella A, Scaravilli V, Pizzilli G, Grieco DL, 
Di Meglio L, de Pascale G, Lanza E, Monteduro F, Zompatori M, Filippini 
C, Locatelli F, Cecconi M, Fumagalli R, Nava S, Vincent JL, Antonelli M, 
Slutsky AS, Pesenti A, Ranieri VM (2020) Pathophysiology of COVID-19-as‑
sociated acute respiratory distress syndrome: a multicentre prospective 
observational study. Lancet Respir Med. https​://doi.org/10.1016/S2213​
-2600(20)30370​-2

https://doi.org/10.1016/S2213-2600(20)30370-2
https://doi.org/10.1016/S2213-2600(20)30370-2

	We’ve never seen a patient with ARDS!
	References




