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Patients suffering from interstitial lung disease (ILD) share 
a number of similarities with chronic obstructive pulmonary 
disease (COPD) patients. The natural evolution in both 
patient groups is a slow deterioration of lung capacity 
punctuated by exacerbations, and available treatments are 
mostly aimed at sustaining lung capacity and preventing 
exacerbations. Additionally, the last treatment option is 
lung transplantation (LTx), which is usually performed, 
in chronic, stable patients. However, management 
discrepancies are noted between the two patient groups 
regarding intensive care unit (ICU) admission policy. As 
such, chronic ILD patients are more likely to be denied 
ICU admission or to be restricted to high-flow oxygen 
through nasal cannula (HFNC) or non-invasive ventilation 
(NIV) for respiratory support. This behavior is supported 
by retrospective studies (1,2) which have highlighted poor 
prognosis of invasive mechanical ventilation (MV) in the 
context of ILD. 

Use of extracorporeal membrane oxygenation (ECMO) 
has increased exponentially since the A(H1N1) influenza 
pandemic and results of the CESAR randomized controlled 
trial (3). Extracorporeal systems provide either pulmonary 
support by a veno-venous (VV) setting or both cardiac 
and respiratory support through a veno-arterial (VA) 
configuration. Consequently, the main indications are, 
respectively, refractory acute respiratory distress syndrome 
(ARDS) or refractory cardiogenic shock. However, 
improvement of ECMO devices has led to expand 
indications of VV-ECMO.

In a March 2016 issue of the American Journal of 
Respiratory and Critical Care Medicine, Trudzinski et al. 

reported their experience with ILD patients treated with 
ECMO for acute respiratory failure (ARF) (4). In their 
study, 21 patients with ILD-related ARF (33% idiopathic 
ILD and 24% connective tissue disease) received VV-
ECMO. Indications of ECMO were refractory hypoxemia 
or uncompensated hypercapnia during ARDS or refractory 
hypoxemia despite maximal non-invasive therapies in 
patients considered “at risk of intubation”. In the latter 
group, ECMO was considered to prevent intubation 
(“awake-ECMO”). ECMO was only used when patients 
were considered potential candidates for a lung transplant 
or when two intensivists agreed on a potentially reversible 
pulmonary cause (e.g., acute infection on previous chronic 
ILD). The VV-ECMO setting with percutaneous femoro-
jugular cannulation was initially used for all patients. Three 
patients were secondarily switched to veno-arteriovenous 
ECMO and 2 were later converted to VA-ECMO for 
progressive right ventricular dysfunction. Median delay 
between MV and ECMO cannulation was 7 days (range, 
2–15.5 days) for 13 intubated patients, whereas 8 patients 
were “awake-ECMO”. Complications were mainly bleeding 
(3/21) with a median of 30 units of packed red blood cells 
and accidents during cannulation procedure (2/21) of which 
limb ischemia occurred in one case and pericardial effusion 
in the other. Ultimately, 8 patients were listed for LTx. 
Four patients were listed prior to ECMO whereas 4 others 
were already on ECMO (referred to as “salvage transplant” 
in the study). Of these 8 patients, 6 were transplanted with 
5 discharged alive from hospital. Of the 15 patients that 
were not transplanted, 6 were evaluated for transplant 
but not listed and consequently had ECMO withdrawn (1 
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patient improved, 4 died before being fully evaluated and 
1 was ineligible because of active smoking). The remaining 
patients died of septic shock or multi-organ failure. 

Although this study is retrospectively issued from a small 
monocentric cohort, Trudzinski et al. are the first to report 
their experience and the outcome of this very specific ICU 
population. Their study confirms that ECMO management 
is changing and new strategies might be proposed for 
patients with ILD and refractory ARF. As such, two 
strategies in this study warrant particular attention; the 
“awake-ECMO” and the “salvage lung transplant”.

The term “awake-ECMO” refers not only to non-
sedated patients—which we believe should be, when 
feasible, the standard of care for these patients—but also to 
non-intubated patients. While the amount of case reports 
(5-8) and case series (9,10) reporting the feasibility of this 
strategy is increasing (primarily in patients with chronic 
pulmonary hypertension on VA-ECMO), Fuehner et al. (11) 
were the first to compare the outcomes of awake-ECMO 
patients undergoing LTx matched with a historical cohort of 
mechanically ventilated patients. Results were encouraging 
with a 6-month survival rate after transplantation of 80% 
in the “awake-ECMO” group vs. 50% in the mechanically 
ventilated group.

A strategy based on ECMO to avoid using MV might 
offer numerous benefits. It could prevent ventilator-induced 
lung injury (VILI) (12), reduce ventilator-associated 
pneumonia, preserve oral feeding and spontaneous 
coughing, maintain social interaction and allow early 
rehabilitation (13). Consequently, ICU length of stay 
and in-ICU mortality should decrease. However, data 
to support the use of this strategy is very limited to date. 
Langer et al. (14) performed physiological monitoring on 
11 sheep on “awake VV-ECMO” before and after oleic 
acid-induced ARDS. They concluded that this strategy 
was safe but emphasized two points which must be taken 
into account: firstly, the reduction of the tidal volume 
induced by pulmonary derecruitment/atelectasis increases 
the pulmonary shunt which might be compensated by 
application of a high positive end expiratory pressure 
through intermittent noninvasive ventilation. Secondly, 
spontaneous breathing and high ventilatory central drive 
might induce high esophageal pressure swings, which 
could worsen VILI. As no comparison with intubated 
sheep on VV-ECMO was performed, these findings 
remain observational. Thus, “awake ECMO” for ARF 
is to date limited to highly selected patients (15). Going 
forward, research should focus on limiting ECMO-related 

complications and on alleviating the high ventilatory drive 
of patients with ARDS. If we manage to face these issues, 
there is no doubt that an “awake-ECMO” strategy might be 
expanded to severe ARDS. 

So far VV-ECMO has been used in two distinct 
situations: Either as a bridge-to-recovery or as a bridge-to-
transplantation for patients already listed. When recovery 
seems out of reach and when LTx is no longer an option, 
ECMO is withdrawn once consensus is established between 
caregivers and next of kin. The lack of lung long-term 
assistance might lead, more frequently than with refractory 
cardiogenic shock, to a therapeutic deadlock, referred as 
“bridge-to-nowhere”. In a retrospective study, Hoopes 
et al. recently reported results of 31 transplanted patients 
with refractory lung disease from mechanical artificial 
lung support. Of the 31 patients, 19 were ambulatory 
at transplantation. Patients requiring an ECMO bridge 
exhibited similar survival compared to patients transplanted 
without ECMO support. These results challenge current 
assumptions about the treatment of selected patients with 
end-stage lung disease and suggest that “salvage lung 
transplant” is both technically feasible and logistically 
viable (16). To achieve a complete and fair pre- LTx 
assessment, blood tests, radiological imaging and medico-
psycho-social evaluation are mandatory. In a context of 
“salvage lung transplant” strategy on ECMO for patients 
who have not been previously evaluated, this latter is made 
possible if patient is kept awake. In their study, Trudzinski 
et al. stressed that this strategy was feasible with an 
acceptable survival rate and long-term outcome. However, 
clinicians should be aware that such a strategy might lead 
to ECMO more frequently ending up as a “bridge-to-
nowhere” (e.g., when LTx is denied) with an awake patient. 
In the study of Trudzinski et al., one awake patient on 
ECMO was denied transplantation upon evaluation and 
was “withdrawn from ECMO and died”. These complex 
ethical situations are challenging as they reinforce the need 
for a close communication between caregivers, families 
and patients. To prepare the family for this possible fatal 
outcome, we strongly encourage clinicians to systematically 
inform the patient’s surrogate decision-maker that ECMO 
use involves a time-limited trial (e.g., information on the 
possibility to withdraw ECMO in case of futility). 

Overall, this significant study from Trudzinski et al. has 
paved the way for new strategies for patients with ARF in 
the context of chronic pulmonary disease. The exact role 
of ECMO and its modalities to improve outcomes in this 
situation, however, warrant further investigation.
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