
The Global Definition of Acute Respiratory Distress Syndrome:
Ready for Prime Time?

In this issue of the Journal, Matthay and colleagues (pp. 37–47)
propose a new global definition of acute respiratory distress
syndrome (ARDS) (1). This definition extends the Berlin definition of
ARDS on three important points: 1) inclusion of high-flow nasal
cannula (HFNC); 2) use of oxygen saturation as measured by pulse
oximetry (SpO2

)/FIO2
in patients in whom PaO2

measurements are not
available; and 3) allowance of lung ultrasound (LUS) as an alternative
imaging modality to chest X-ray (CXR) and computed tomography.
The panel of 32 experts is to be congratulated for their courage to
have challenged such a controversial topic. The purpose of this
editorial is to contextualize the proposed changes by asking seven
questions that arise after examining the paper.

Why Do We Need a New Definition?

In the past decade, intensive care management of patients with acute
respiratory failure has changed considerably. HFNC is frequently
preferred over noninvasive ventilation or invasive ventilation, more
patients are managed without arterial blood gases now that SpO2

is
often used for oxygenation targets, and the new generation of
physicians is more comfortable with LUS as a diagnostic modality.
In resource-limited settings, invasive ventilation, arterial blood gas
measurements, and CXRs are sometimes not available at all,
precluding the diagnosis of ARDS based on the Berlin definition.
These observations may not be of much consequence for clinical
management, as there is no specific treatment for ARDS, but they
may have important consequences for epidemiological and
intervention studies.

Why Extend the Definition to
Nonintubated Patients?

With a desire inspired by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) pandemic to intervene earlier in the
course of ARDS and to include patients on a global scale, trial groups
have already started to allow inclusion of patients fulfilling most of
the Berlin ARDS criteria but allowing inclusion without a positive
end-expiratory pressure (PEEP) of at least 5 cmH2O, now coined
“nonintubated ARDS.” This group partly includes patients
who received noninvasive ventilation or would be intubated

before the widespread use of HFNC and therefore maintains the
epidemiological characteristics of ARDS. Indeed, patients who were
consequently intubated frequently fulfilled the Berlin ARDS criteria
(2). Yet, HFNC is also applied in other patients with milder lung
injury, who would not have progressed to require invasive ventilation.
Inclusion of patients on HFNCwill therefore result in increased
ARDS prevalence. In settings with limited resources, the new global
definition for ARDS eliminates the need for both PEEP and a
minimum flow rate of oxygen, thereby contributing to an even more
diluted characterization of ARDS in such environments. Interestingly,
inclusion of this population is in line with the original description by
Ashbaugh and colleagues of the syndrome, in which 5 out of 12
patients did not receive invasive mechanical ventilation (3), and the
American-European consensus definition.

Is SpO2
a Sufficiently Validated Alternative

to PaO2
?

SpO2
can replace PaO2

under the proposed global definition as a
marker of severity of hypoxia. Crucially, PaO2

/FIO2
already has

important limitations, including its dependence on the amount of
PEEP and FIO2

(4). For SpO2
, these challenges are expanded, as it is

only meaningful when the value is below 97% and as it provides a
biased assessment in patients with darker skin color and/or shock (5,
6). These issues will likely have an important impact on the
prevalence of ARDS, especially when used on a global scale, and are
insufficiently understood today.

What Are the Challenges with the
Imaging Criteria?

The CXR has been found to be an unreliable tool for the assessment
of bilateral edema to diagnose ARDS, with high interrater variability
resulting in wildly variable diagnostic accuracies between readers that
only improve marginally with training (7). LUS has been adopted as a
bedside, radiation-free tool by many clinicians worldwide and is used
in the diagnostic approach of respiratory failure because of high
sensitivity and specificity for pneumothorax, pulmonary edema, and
pneumonia (8, 9). Operators can be trained rapidly and reliably.
However, the exact diagnostic criteria for ARDS are underdeveloped.
The proposed criteria rely primarily on bilateral B-lines or
consolidations, which are known to be very sensitive but quite
nonspecific (10). In fact, in a dataset recently published in this journal
(11), such criteria would result in a 20% increase in the prevalence of
ARDS, irrespective of the reference method (Figure 1). Additional
work is needed to clarify how pleural line abnormalities can be
incorporated into the diagnosis of ARDS, for example via data-driven
methods, as was recently done in the development and validation of
the LUS-ARDS score (11).
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How Will the Newly Proposed Definition
Influence Epidemiological Research?

The proposed global definition for ARDS will allow epidemiological
studies to have a global reach and thus teach us more about the
underlying risk factors, disease course, and outcomes of patients
fulfilling the criteria. One of the potential pitfalls of the broadening of
the definition according to the new global definition may be that
many more patients with acute respiratory failure will fulfill the
definition of ARDS, especially in resource-limited settings. For
example, some patients breathing spontaneously with hypoxemia
from atelectasis may be labeled as having ARDS, whereas hypoxemia
would be reversed with positive pressure ventilation. The many
important uncertainties surrounding the epidemiological
consequences of the proposed broadening of the criteria for ARDS
should be the focus of future research, which may lead to further
refinement.

How Will the Global Definition Shape
Intervention Trials?

The recognition of the category of nonintubated patients with ARDS
will facilitate earlier inclusion of patients into intervention trials.
Based on preclinical data and the experience with coronavirus disease
(COVID-19), this may allow for more beneficial effects of
pharmacological interventions. Simultaneously, the included

population may become evenmore heterogeneous. Thus, such a
broadened definition should be accompanied by a form of
phenotyping within trials to reduce clinical, physiological, or
biological heterogeneity. Indeed, inclusion of patients with respiratory
failure because of a single pathogen was part of the recipe for success
in COVID-19 trials. For nonpharmacological interventions such as
ventilation strategies and extracorporeal support, the global definition
will likely have fewer consequences, as these interventions are
typically linked to the type of respiratory support.

Is This the End of the Berlin Definition
for ARDS?

Rather than a new definition, the global definition is an extension of
Berlin. The intubated category retains the PaO2

/FIO2
severity cutoffs

described before but allows the use of SpO2
/FIO2

when no arterial
blood gas measurement is available. It adds two new categories,
nonintubated ARDS and ARDS in resource-limited settings, that
would otherwise not be classified as ARDS. Because the global
definition is not formally endorsed by any of the scientific societies, it
should not replace Berlin. Yet, it would also be detrimental to work
with multiple ARDS definitions. Therefore, to ensure comparability,
we strongly encourage that authors keep reporting effect estimates
for patients fulfilling Berlin criteria, even when a broader population
is included. A formal redefinition is very much needed and will
benefit from the proposed global definition and the research that
will follow.

To conclude, the proposed global definition of ARDS extends
the criteria formulated in the Berlin definition and will broaden the
population on a global scale. There are important uncertainties
surrounding the epidemiological consequences of these changes,
which require close inspection and further research. Formal
reformulation of the ARDS definition through scientific societies will
need to follow.�
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Figure 1. Lung ultrasound (LUS) would overdiagnose acute
respiratory distress syndrome based on the proposed criteria in an
intubated patient with PaO2

/FIO2
, 300mmHg. CT=computed

tomography; CXR=chest X-ray.
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Walking the Tightrope: Characterizing Acute Respiratory Distress
Syndrome in Resource- and Data-constrained Settings

Acute respiratory distress syndrome (ARDS) is an acute syndrome
characterized by hypoxemia and bilateral pulmonary infiltrates in the
absence of clinical evidence of heart failure (1). Lower respiratory
tract infections are the most common cause of ARDS (2), and global
lower respiratory tract infection–related mortality is highest in sub-
Saharan Africa (3, 4), where the infrastructure required to diagnose
and treat ARDS is limited. Recent modifications to the definition of
ARDS have allowed for its use in resource-constrained settings. The
Kigali modification (5) does not require positive pressure ventilation
or arterial blood gases and replaces chest X-rays with lung ultrasound,
whereas the more recently proposed Global ARDS definition (6)
further relaxes the requirement for a specific amount of noninvasive
ventilatory support in resource-constrained settings. However, all
definitions still require resources and training often not available
outside of specialized urban healthcare facilities in sub-Saharan
Africa. As a result, although recent work has begun to shed light on
regional ARDS epidemiology and outcomes (7–9), applying a

consensus definition of respiratory failure that can be operationalized
within the limited healthcare infrastructure present across much
of sub-Saharan Africa remains an important unmet need.

TheWorld Health Organization (WHO) has established a
definition of severe respiratory distress (SRD) that may mimic ARDS
clinically and could thus be operationalized in healthcare settings
without advanced diagnostic infrastructure (10). TheWHO defines
SRD without shock as a clinical diagnosis that requires: 1) oxygen
saturation (SpO2

),90% or respiratory rate.30 breaths per minute;
2) systolic blood pressure of at least 90mmHg; 3) no clinical evidence
of heart failure; and 4) suspected pneumonia or acute lung injury.
Notably, the presence of bilateral pulmonary infiltrates on chest
imaging and a threshold amount of supplemental oxygen support—
features of every definition of ARDS—are not components of the
WHO definition, given that ultrasound and chest radiography are not
often available in most healthcare settings. Thus, whetherWHO-
defined SRDwithout shock identifies a population of patients with
ARDS in resource-constrained settings and whether patients with
WHO-defined SRDwithout shock are at comparably high risk
for poor outcomes is not well understood.

In this issue of the Journal, Chang and colleagues (pp. 109–112)
report findings from the “Outcomes ofWorld Health
Organization–defined Severe Respiratory Distress without Shock in
Adults in Sub-Saharan Africa” study (11). They leveraged existing
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