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Plus ça change, plus c’est la même chose….
Over the last 6  months intensivists and non-intensiv-
ists around the world have been treating patients with 
acute respiratory distress syndrome (ARDS) brought on 
by COVID-19, often in extreme conditions with over-
whelmed healthcare systems. As the first wave of the 
pandemic has passed in Europe and continues to pro-
gress in parts of North America, we pause to consider 
how severe COVID-19 infection is changing ARDS man-
agement and what the lasting implications might be for 
ARDS from other causes (Table 1).

Our first thought is that COVID-19 is changing every-
thing and nothing about ARDS management. Everything, 
in the sense that the thousands of severe COVID-19 
patients have brought widespread attention from non-
intensivists and the general public to the high mortality 
and management challenges of ARDS. This is refreshing 
as prior to the pandemic, ARDS was often under-recog-
nized, even among the intensivists who cared for such 
patients [1]. But at the same time, nothing has changed 
as all of these ‘new-found’ therapies and supportive tech-
niques are not actually new—they just have not been 
as well understood, applied or implemented before the 
pandemic.

The foundation to ARDS management has been metic-
ulous supportive care such as low tidal volume ventila-
tion, and prone positioning in moderate-severe ARDS, 
both of which have been shown to reduce mortality. 
While proning had been reasonably well adopted in many 
European centres, its uptake in North America was poor, 
even in academic teaching centres, ranging from 8 to 15% 

of moderate-severe ARDS patients [1, 2]. Common rea-
sons for deciding not to prone include a lack of comfort 
with the procedure, misconceptions that the patient may 
not be hypoxemic enough, and concerns about hemo-
dynamics [3]. With COVID-19 surges, the large number 
of severely hypoxemic patients forced many intensive 
care units (ICUs) to discover that they can indeed pro-
vide care in the prone position for moderate-severe 
ARDS patients. Most centres have trained staff in how 
to prone and many have developed dedicated proning 
teams to facilitate this care [4]. Indeed, interest in pron-
ing COVID-19 patients has extended to non-intubated 
awake patients, [5] and proning of intubated and non-
intubated patients has even been recognized in main-
stream media (https ://www.nytim es.com/2020/05/13/
healt h/coron aviru s-proni ng-lungs .html). Even after the 
COVID-19 surge has passed, we are hopeful that the 
future threshold for proning in ARDS will remain much 
lower than it was in 2019.

ARDS is known to be a heterogeneous syndrome with 
different sub-phenotypes that are characterized by dif-
ferent clinical features, inflammatory cytokine profiles, 
physiology and differential response to interventions [6, 
7]. COVID-19 is no exception to this rule. Indeed, the 
large number of simultaneous patients with the same 
underlying etiology but varying physiological responses 
has put the importance of adapting mechanical venti-
lation strategies to the individual patient into sharp 
focus. One positive effect of clinical debates that have 
raged in the pages of medical journals and on Twit-
ter is that respiratory mechanics are cool again. Many 
more clinicians are interested in the basics such as 
plateau pressure, respiratory system compliance and 
driving pressure, with others still going beyond that 
and considering airway opening pressure and recruit-
ment to inflation ratio, [8] occlusion pressure, [9] and 
transpulmonary pressures [10]. While we hope this will 
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continue post-COVID-19, ongoing education, supervi-
sion and quality control will be necessary, as more com-
plicated monitoring techniques may provide misleading 
information if improperly performed or interpreted—
cautionary tale of the pulmonary artery catheter.

Similarly, corticosteroids and other anti-inflamma-
tory agents have been a source of controversy in ARDS 
and sepsis for more than 30  years with ongoing ques-
tions about which patients, if any, would most benefit. 
A number of randomized clinical trials have promised 
benefit of steroids over the years, though these have 
been small and often single-centre in nature. A recent 
multi-centre Spanish trial (Dexa) showed a mortality 
benefit with early dexamethasone in patients with per-
sistent ARDS [11]. This was consistent with a growing 
body of literature showing benefit for steroids in severe 
community-acquired pneumonia. Pre-pandemic, cor-
ticosteroids were not routinely administered, however, 
because of both concerns about side-effects and ongo-
ing uncertainty of their benefit. An order of magnitude 
larger than the previous largest trial, the preliminary 
report from the RECOVERY trial convincingly shows 
that early low-dose dexamethasone improves survival 
in patients with COVID-19, but heterogeneity of treat-
ment effect is again appreciated with the largest ben-
efit seen among those on mechanical ventilation, while 
those with no supplemental oxygen requirement did 
not benefit [12]. While we suspect that we will see a 
significant increase in corticosteroid use in early non-
COVID-19 ARDS, we hope that there will be additional 
studies in these patients both to determine short-term 
efficacy, as the mechanism of action may be different 
in COVID-19, and to examine long-term outcomes like 
ICU-acquired weakness.

It is becoming clear that many patients with COVID-
19 are in a hypercoagulable state and a number of 
reports show thrombosis and endothelial injury. This 

may account for some of the less typical ARDS presen-
tations and has fueled debate about whether COVID-19 
ARDS is actually ARDS [13]. However, inflammation, 
endothelial injury and pulmonary intravascular coagu-
lation are common in ARDS [14]. Many patients with 
ARDS from COVID-19 display huge physiological dead-
space, right ventricle dysfunction, and very high ventila-
tory ratios. However, we know that these findings are also 
prevalent in non-COVID-19 ARDS and are associated 
with increased mortality [15]. Prophylactic anticoagula-
tion has always been part of the management in ARDS 
and other ICU patients. With ongoing trials pending, it 
remains to be seen whether higher doses of anticoagula-
tion and anti-platelet agents would benefit ARDS patients 
from COVID or any other causes.

This pandemic has provided many clear examples of 
what not to do when it comes to generating new knowl-
edge and integrating this into practice – from uncon-
trolled case series, opinion being touted as evidence in 
high impact journals, retracted studies, and questionable 
medical advice via Twitter and TikTok. These in them-
selves provide lessons in retrospect, but perhaps the most 
positive influence that the pandemic could have on future 
ARDS management is to socialize and normalize enrol-
ment in randomized trials in the intensive care environ-
ment. The creation and success of ongoing platform trials 
such as RECOVERY, REMAP-CAP, and ACTIV during 
the pandemic will hopefully spur clinicians, patients and 
their families, regulators, funders, and research ethics 
boards to demand enrolment into randomized clinical 
trials, [16] as is commonly the case in the cancer field.

The COVID-19 pandemic has provided many intensiv-
ists (and some non-intensivists) several years’ worth of 
severe ARDS management experience over the course of 
just a few months. While the challenges have, in places, 
been extreme, we hope that this experience will benefit 

Table 1 How severe COVID-19 is changing ARDS management

Paradigm Example

Increased adoption of therapies previously shown to be effective in non-
COVID-19 ARDS

Prone positioning in moderate-severe ARDS

Spillover adoption of therapies shown to be effective in COVID-19 ARDS Early low-dose corticosteroids

Applying evidence-based practice, informed by bedside physiology Increased clinical interest in respiratory mechanics

Expanding new lines of investigation that may be relevant to both COVID-
19 and non-COVID-19 ARDS

Systemic anticoagulation and anti-platelet agents for pulmonary vascular 
thrombosis

Anti-inflammatory agents
Sedation with volatile anaesthetic agents
Stromal cell therapies

Highlighting the existence and importance of heterogeneity of treatment 
effect in ARDS for many therapies

Differential effects of steroids by severity
Proposals for several methods to individualize therapies (sub-phenotypes)

Socializing randomization as the norm in critical care settings Successful implementation of RECOVERY, REMAP-CAP, ACTIV platform trials
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future ARDS patients for years to come, even when the 
COVID-19 pandemic is for the history books.
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