Management of Severe ARDS: New Strategies and Ongoing Challenges

In this issue of RESPIRATORY CARE, articles by Spina et al'
and Gallo de Moraes et al” focus on the institutional devel-
opment of an early and dedicated approach to manage sub-
jects with severe ARDS. Although the techniques used are
different and the studies underpowered for clinical out-
comes, the results converge to the same conclusion: speci-
alized and dedicated teams and protocols facilitate
implementing and customizing advanced treatment and res-
cue strategies in patients with severe ARDS.

Guidelines and recommendations on mechanical ventila-
tion have flourished in the last decade, especially for the
management of ARDS. A better understanding of lung
injury, its effect on lung mechanics, and their interaction
with mechanical ventilation has led to increasingly com-
plex considerations regarding the ventilatory management
of these patients. For instance, whereas ventilator-induced
lung injury is a well-known concept,® other concepts have
been recently added to the lexicon (eg, patient self-inflicted
lung injury, myotrauma, diaphragm-protective ventila-
tion).*® Key studies in the last 20 years have built a basic
framework of treatment for ARDS: pressure- and volume-
limited ventilation,”® higher PEEP,” and prone position-
ing'® for the most severe cases of ARDS. However, some
patients still fail initial management. Moreover, broad-scale
observational data such as the LUNG SAFE study'' clearly
indicate that there is room for improvement, even in the
early identification of ARDS and implementing evidence-
based interventions.

Following the implementation of care based on pub-
lished guidelines,'” how and when should a patient with
severe ARDS be referred for more specialized care? What
is the optimal time period after which you can say that your
patient has failed an intervention (eg, prone positioning)?
When should clinicians refer patients for venovenous
extracorporeal membrane oxygenation (VV-ECMO)? For
those patients supported with VV-ECMO, what is the best
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ventilation modality during ECMO? Both Spina et al' and
Gallo de Moraes et al*> make suggestions for some of these
questions, but perhaps the most important message is that a
“one size fits all” strategy doesn’t exist.

SEE THE RELATED ARTICLE ON PAGE 413

The first question that could be asked is how do you
define failure of your primary strategy? Moreover, how far
does your primary strategy go? When do you need a rescue
team? Whereas implementing lung protective ventilation
and neuromuscular blockade are relatively straightforward in
most patients and centers, barriers to prone positioning con-
tinue to exist.'""* Although supported by clinical trial data,
only 16% of subjects with severe ARDS were proned in the
LUNG SAFE study,"" and only 50-60% of subjects in the
EOLIA trial'* were proned before randomization to ECMO.
Furthermore, how do you define proning failure? The
EOLIA trial"* had clear criteria for ECMO referral and pron-
ing became mandatory after a change in the protocol, but
failure of proning was not well defined because no specific
definition exists. This lack of clarity on thresholds for suc-
cess or failure creates issues with referring patients too
early or too late to ECMO centers.

How best to move forward? Possibilities include more
research, standardized treatment, and building a network of
care (eg, the hub and spoke model), all of which are not
necessarily mutually exclusive. Standardization is the holy
grail of modern medicine because this approach is rational
and evidence-based, as well as more cost-effective. Though
we do not argue against standardization for the initial man-
agement of ARDS, limitations still exist. Standards of care
are well defined,' but their application is variable.'' There
are multiple barriers to standardization, but 3 major factors
can be identified: patients, physicians, and health care
resources. ARDS, as defined by the Berlin criteria,'® is a
heterogeneous syndrome, and each patient is a unique case.
Personalized or precision medicine is expanding in multiple
domains of medicine,'”" including the identification of
ARDS subphenotypes that may respond differently to treat-
ments.*® Another theoretical example is the recent re-analy-
sis of the ART trial,! which suggests that recruitment
maneuvers may be beneficial in some subgroups of patients
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Fig. 1. An approach to interventions for the management of ARDS. The figure depicts potential interventions that could be used in the management
of patients with ARDS. Boxes in blue represent interventions supported by the current evidence. Boxes in red represent interventions that are not rec-
ommended for routine use according to the current evidence. Boxes in yellow represent interventions that still require confirmation through clinical tri-
als. Customized mechanical ventilation may include the deployment of institution-specific protocols or teams, along with techniques such as
esophageal manometry and electrical impedance tomography. Over time, and with more data, various aspects of this approach may change; some
interventions may be found not to be useful, while others may be added, and thresholds for use may change. ECMO = extracorporeal membrane ox-
ygenation; ECCO.R = extracorporeal CO, removal; HFOV = high-frequency oscillatory ventilation; NIV = noninvasive ventilation.

identified with cluster analysis.?* Strong physiological ra-
tionale supports the use of esophageal manometry or elec-
trical impedance tomography, which can help individualize
mechanical ventilation, although clinical trials evaluating
strategies based on their use are needed. We hypothesize
that clinicians would begin by implementing standardized
care, followed by the use of specialized institutional teams
or protocols to customize mechanical ventilation from that
starting point in difficult-to-manage (eg, morbid obesity) or
severe cases of ARDS (Figure 1).

Observational data show us how difficult it can be even
to diagnose ARDS." Unfortunately, simple web-based
educational interventions may not have much impact on
reducing under-recognition.”? However, with the increasing
use of electronic medical records, automated alerts to clini-
cians regarding the diagnosis of ARDS may improve rec-
ognition. Once ARDS is clearly established, the next steps
should be focused on optimizing mechanical ventilation. A
simple checklist to verify that all evidence-based interven-
tions (eg, low tidal-volume, low plateau pressure, neuro-
muscular blockade, PEEP) are applied could be used.
Again, clinical decision-support systems, which have been
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used successfully in the ICU,**** could be very helpful to

ensure optimal adherence. A more detailed algorithm as
suggested by Gallo de Moraes et al> can be the next step.
The use of complex interventions, such as prone position-
ing, esophageal manometry, or electrical impedance tomog-
raphy may be challenging to implement more widely. For
instance, Law et al'® pointed out that smaller hospitals tend
to prone less, suggesting resources and experience may be
crucial factors. Conversely, the same study also reported
some frequent misconceptions about prone positioning,
such as the need for specific devices. This is where educa-
tion of ICU teams and institutional policies could make a
difference. For the moment, these interventions, along with
VV-ECMO, might continue to be better performed in refer-
ral centers with higher case volumes and more experience
with these techniques.

‘What about networks? Although large research (ARDSnet,
ECMOnet, ELSO, the French REVA network) networks
are well-known, they may not be representative of the
daily clinical needs of most ICUs. Regional clinic-oriented
networks have to be created at every level of ARDS man-
agement. As mentioned above, each facility should have a

RESPIRATORY CARE ® APRIL 2020 VoL 65 No 4



EDITORIAL

standardized ARDS procedure adapted to its resources.
This adaptation can happen only by taking into considera-
tion the situation of a given hospital in its region, bringing
networking and referral centers to the heart of the debate.
Whereas the limitations of smaller hospitals are often rec-
ognized, the limitations of referral centers should be
acknowledged, too. As the number of referrals increases,
referral centers may need to refuse patients due to capacity
limitations. Moreover, some patients are simply too unsta-
ble to be transferred, and VV-ECMO retrieval may not be
available due to transport complexities such as weather,
distance, or team availability. In these situations, could
smaller hospitals apply some advanced techniques of me-
chanical ventilation? Using remote or e-ICU systems® as
an example, a regional lung rescue team with a respiratory
therapist assisted by a specialized physician could provide
guidance remotely. This type of intervention may have a
place in the complex landscape of critical care and help
avoid overcrowding of referral centers. This would be
realizable only if all the stakeholders of a network have an
intimate knowledge of each other’s capacity and with
strong support of hospital administrators and dedicated,
sustainable funding.

In conclusion, the studies by Spina et al' and Gallo de
Moraes et al®> support the need for specific tools and
resources in the management of patients with severe
ARDS. Early recognition of severe ARDS is the key to
the potential for optimal treatment and identifying patients
who may benefit from referral to a larger ARDS/ECMO
center. Research must continue to answer ongoing ques-
tions on the early management of ARDS, such as how to
clearly define thresholds that mark failure of the initial
strategy and when it’s best to refer. Building local and re-
gional programs for the management of acute respiratory
failure may overcome some of the barriers to applying
international recommendations. Finally, although apply-
ing evidence-based interventions in all patients with
ARDS is the main challenge, defining new management
strategies could be an important step to help rationalize
the use of limited resources and improve the outcome of
patients with ARDS.
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