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From Berlin to Global: The Need for Syndromic Definitions of Acute
Respiratory Distress Syndrome
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Consider two contrasting cases: Ms. A is

a 51-year-old woman admitted for
community-acquired pneumonia with
bilateral opacities on chest imaging. She is
started on appropriate antibiotics (cultures
eventually grow Streptococcus pneumoniae)
and 4 L supplemental oxygen via nasal
prongs. She clinically improves and is
discharged home on Day 5. Ms. Bis a
51-year-old woman with an identical history
and pathogen. Despite the timely initiation
of antibiotics, she requires high-flow nasal
oxygen (HFNO) on Day 2 and has
radiographic evidence of worsening lung
involvement. On Day 4, she is started on
invasive mechanical ventilation IMV) and
prone positioning. An extensive search for
other treatable causes is unsuccessful. After a
prolonged hospitalization, she is discharged
to a rehabilitation facility because of critical
illness myopathy.

Intensivists are well acquainted with
these scenarios. Ms. B would have been
especially familiar to Ashbaugh and
colleagues from their 1967 description of
what would later be called acute respiratory
distress syndrome (ARDS) (1). Since then,
intensivists have redefined this syndrome a
few times, most recently in the “global
definition” of ARDS in this issue of the
Journal (2; pp. 37-47). As with other
syndromes of critical illness, ARDS is not a
disease. No diagnostic gold standard exists to

test for the presence of inflammatory lung
injury with capillary leak, the construct ARDS
seeks to capture, and we have only a handful of
treatments that affect outcomes. The clinical
status quo might argue that (re)defining ARDS
is pointless. Some might even suggest that a
bedside diagnosis of ARDS is clinically
irrelevant and that such syndromic definitions
benefit only researchers. So why might we need
another definition?

Since Avicenna introduced the concept
in the Canon of Medicine, the medical field
has relied on syndromic definitions and their
periodic revisions to advance care. From
rheumatologic to psychiatric and
paraneoplastic, syndromic definitions aim to
identify groups of patients with shared signs
and symptoms in an objective and
reproducible manner. These patients can
then be included in studies to advance
prognostic capability and identify potential
therapies (3). Thus, clinical care and
research progress are closely intertwined.
Prognostically, clinicians expect very
different trajectories and outcomes when
caring for patients with noncomplicated
pneumonia versus ARDS. Therapeutically,
the construct of ARDS led to studies that
revealed the lifesaving benefits of lung-
protective ventilation and prone positioning.
Decades of clinical observations led to the
creation of syndromic definitions; these
definitions have helped advance scientific

knowledge that enhances care delivery,
providing the opportunity for new clinical
observations and ideas to improve their
constructs. Without this feedback loop
(Figure 1), there would be little hope for
progress in medical care. Syndromic
definitions are meant to evolve.

The global definition builds on the
Berlin definition of ARDS in several ways (4).
Some changes aim to make diagnosing
ARDS more feasible, especially in resource-
constrained locations. For instance, the new
definition recognizes that clinicians detect
bilateral lung infiltrates using different
imaging modalities, that the ratio of oxygen
saturation as measured by pulse oximetry to
Fio, can supplant the ratio of Pag_ to Fip,
(with some caveats) (5), and that it is time to
include the Kigali modification to the Berlin
criteria in resource-constrained settings,
because a lack of access to positive pressure
ventilation does not prevent ARDS (6).
Recent guidelines put forth by the European
Society of Intensive Care Medicine similarly
call for an updated definition of ARDS,
cognizant of these shifts in clinical practice
and the diversity of locations in which care is
delivered (7).

Perhaps the most fundamental change
in the proposed global definition of ARDS
comes from allowing patients on HFNO of
=30 L/min to now be eligible for the
diagnosis. Some say that such broadening of
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Figure 1. Feedback loop of clinical and research progress in critical care medicine. Solid arrows indicate the existing paradigm. Dashed arrows
indicate a potential future direction of the field guided by advances in precision medicine.

the definition will threaten the validity of this
already heterogeneous syndrome. After all,
Fio, delivered with HFNO is imprecise, and
positive end-expiratory pressure is unknown.
Yet clinically, Ms. B’s incipient lung injury
likely was recognized when her oxygen
requirements began to escalate; intubation
was simply a process of care in a trajectory of
progressive respiratory failure. One clinician
might have chosen to initiate IMV on Day 2,
reasoning that her rapid decline suggested
that she would not sustain respiration on
HENO for long, whereas another chose to
wait until Day 4. Should this difference in
practice alter the time of her ARDS diagnosis
by 2 days? Did the biological process of
increased alveolar—capillary permeability,
resulting in noncardiogenic pulmonary
edema, begin only when IMV was initiated?
If not, might earlier treatment be more
effective than waiting until the horse has left

the barn? Before the increase in the use of
HENO spurred by the FLORALI (Clinical
Effect of the Association of Noninvasive
Ventilation and High Flow Nasal Oxygen
Therapy in Resuscitation of Patients With
Acute Lung Injury: A Randomised Study)
trial (8) and then the coronavirus disease
(COVID-19) pandemic, Ms. B would have
been just as likely to receive noninvasive
ventilation and qualify for ARDS under the
Berlin criteria on the basis of geographical
practice preferences. The pandemic also
showed that the mortality of patients on
HFNO who would have otherwise met the
Berlin criteria for ARDS is similar to that
of patients with Berlin-defined ARDS on
noninvasive ventilation (9). Thus, although
the global definition’s inclusion of HENO
may broaden the population with
diagnoses of ARDS to some extent, it is
largely catching up to clinical practice by

acknowledging that typical care has
fundamentally changed since the Berlin
criteria were introduced in 2012.

If some of the changes proposed by
the global definition do increase the
heterogeneity of patients labeled as having
ARDS, will this be problematic? After all, the
syndrome’s notorious heterogeneity has
already made it difficult to find effective
therapies in clinical trials. However, most
landmark trials have used stringent clinical
criteria to test interventions only on subsets
of patients with ARDS (enrichment). Even
in patients on IMV, there is evidence of a
heterogeneous inflammatory response
associated with different mortality outcomes
and treatment effects (10). As such, some
upcoming trials of ARDS are designed
around biological phenotypes of ARDS,
aiming to recruit those most likely to benefit
from specific interventions (predictive

22 American Journal of Respiratory and Critical Care Medicine Volume 209 Number 1 | January 1 2024



enrichment). Perhaps recruitment of patients
with nonintubated ARDS will enable
interventional studies that affect progression
to IMV, a key outcome especially where
resources are constrained.

Will this global definition be the final
ARDS definition? Likely not. Rigorous
studies testing the implementation,
reliability, and validity of the global
definition versus the Berlin criteria
are needed to inform intensivists and
inspire future modifications (3). More

fundamentally, in a decade or two, we may
have moved beyond syndromic concepts in
favor of treatable traits—that is, specific
patterns of biological derangements that
appear across syndromic definitions and
have discrete responses to therapeutic
interventions (Figure 1). Critical care is on
the cusp of an era of precision medicine,
resulting from advances in omics science,
data science, and machine learning, which
have led to a new understanding of shared
molecular host response signatures across

a variety of critical illness syndromes (11).
But although we hold such a future in
sight, it remains aspirational. For now,
the updated ARDS definition better
reflects the current care of patients with
acute lung injury in diverse settings and
should enable progress toward better
outcomes for our patients around the
world.

Author disclosures are available with the
text of this article at www.atsjournals.org.
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