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Extracorporeal membrane oxygenation (ECMO) used for
respiratory or cardiac support is frequently considered a
rescue therapy when ‘‘conventional’’ management fails.
Although the prognoses of these patients have steadily
improved over the last decade, the technique is still
marred by high mortality (30–70 %). Moreover, ECMO is
expensive—in supplies, human resources, and time—
which encourages restraining its use for patients who are
more likely to survive. Efforts have recently been made to
identify the main risk factors associated with ECMO
failure for both acute respiratory distress syndrome
(ARDS) (Table 1) and refractory cardiogenic shock. We
describe below ten situations in which ECMO is unlikely
to be successful.

1. Wrong choice of ECMO configuration

Before cannulation, evaluation of cardiac function is
crucial to decide which configuration, namely venoar-
terial (VA-ECMO) or venovenous (VV-ECMO), is most
appropriate. Major cardiac dysfunction, associated or not
with pulmonary failure, requires VA-ECMO. On the
other hand, peripheral VA-ECMO is not indicated for
ARDS with preserved cardiac function and may further
worsen pulmonary and cardiac functions for several
reasons. First, the return flow through the ascendant
aorta generates flow competition between the heart and
the ECMO pump, and increases left ventricular after-
load, which may, in turn, increase the risk of myocardial
damage and stunning. Second, impaired lung function
may lead to the ‘‘Harlequin’’ syndrome, with deoxy-
genated blood in the upper part of the body and
hyperoxygenated in the lower part. Third, use of ultra-
protective ventilation prevents the lung from resting.
Lastly, it exposes the patient to severe associated arterial
line complications, e.g., leg ischemia, arterial embolism,
and arterial hemorrhage.

2. Chronic respiratory or cardiac disease
with no hope of recovery or transplant

Because it can prolong a patient’s life for days or weeks
in the ICU with sophisticated and resource-intensive
technology, ECMO should only be considered if there is
real hope for a transplant, recovery, or long-term cardiac-
assist device. If not, ECMO should be considered a futile
‘‘bridge to nowhere’’ [1]. The most common example of
this situation is refractory shock due to end-stage dilated
cardiomyopathy with no obvious precipitating factor, in a
patient not eligible for heart transplantation or long-term
assist device.

Table 1 Main pre-ECMO risk factors of in-hospital mortality for
severe ARDS

Increasing age [6–8, 13]
Increasing SOFA score [8, 13]
Immunocompromised status [6–8, 13]
C7 days of mechanical ventilation [7, 8]
ARDS diagnosis [7, 13]
Elevated plateau pressure [7, 8]
Multiorgan dysfunctions [6, 7]
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3. Out-of-hospital cardiac arrest with prolonged low
blood flow

Data from clinical studies investigating ECMO use in out-
of-hospital cardiac arrest patients are scarce and limited to
small case series or case reports. By focusing on more
critically ill patients (i.e., refractory cardiac arrest), the
burden of out-of-hospital cardiac arrest patients receiving
ECMO–CPR after cardiopulmonary resuscitation lasting
more than 50 min is, in this context, very high. Indeed,
reported overall survival ranged between 4 and 36 % [2,
3], with 4–27 % having favorable neurological outcomes
[2, 3]. To date, ECMO use in patients with out-of-hospital
cardiac arrest and prolonged low blood flow (profound
hypothermia and cardiotoxic drug-overdose excluded)
must still be considered experimental, as no robust data
support using ECMO–CPR in a pre-hospital setting.

4. Severe aortic regurgitation or type-A aortic
dissection

More than moderate aortic regurgitation is a contraindica-
tion for ECMO because the risk of ventricular overloading
is too high. However, for mild-to-moderate aortic regur-
gitation, ventricular venting is always preferable during
ECMO support to prevent ventricular distension.

In the case of type-A aortic dissection, femoral artery
cannulation is associated with a risk of potential further
aggravation of the dissection throughout the rest of the
aorta and a risk of retrograde dissection of arteries sup-
plying the brain. In the absence of axillary artery
dissection, its cannulation decreases the risk of vascular-
izing the false lumen, which would worsen the
dissection. However, the axillary surgical approach is
more difficult and, therefore, appears to be less suitable
for emergency cannulation.

5. Refractory septic shock in adults with preserved
left ventricular function

In recent published studies, most of the enrolled septic
shock patients with unfavorable outcomes on ECMO
paradoxically had preserved left ventricular function [4].
Thus, ECMO might be of little value for adults with a
distributive shock pattern with low systemic vascular
resistance and refractory hypotension, despite preserved
cardiac index. However, ECMO can be used to support
decreased cardiac output in patients with cardiogenic
septic shock unresponsive to very high catecholamine
doses [5].

6. Allogeneic stem cell transplantation (ASCT)

Although consistently associated with poorer survival
[6–8], ECMO treatment of immunocompromised
patients can yield reasonably good outcomes in many
instances [9]. However, ASCT recipients are an excep-
tion, as they have dismal outcomes in this setting [10,
11]. Notably, the four adults with hematological malig-
nancies included in a recent cohort [11], who had
undergone ASCT and received ECMO support for acute
respiratory failure, died. Similar reports on pediatric
patients stressed the negative prognostic impact of
ASCT on critical illness with an overall hospital dis-
charge rate of 10 % [12].

7. Advanced age in ARDS

Age was consistently retained as an independent risk
factor of mortality in all models predicting survival on
ECMO for ARDS. For example, being younger than
45 years old was associated with a better prognosis,
according to the PRESERVE score [8] and the score of
Roch et al. [13], while an age of at least 60 years mark-
edly impacted survival in the RESP score [7]. In our
opinion, denying ECMO support to anyone over 70 years
old with severe ARDS may be a wise limit.

8. ARDS with multiorgan failure

The number of organ dysfunctions, especially extrapul-
monary, must be considered before initiating ECMO for
ARDS. A high number of pre-ECMO organ failures, as
assessed with the sepsis-related organ failure assessment
(SOFA) score [8, 13] or by detailed individual organ
dysfunction [6, 7], have consistently been associated
with poor outcomes of ECMO-treated ARDS
populations.

9. Prolonged pre-ECMO mechanical ventilation

The authors of several studies suggested an influence of
the timing of ECMO on prognosis. A lower predicted
chance of survival for each extra-cardiac-associated organ
failure at ECMO onset illustrates the crucial impact of
ECMO timing for both respiratory [6–8, 13] and cardiac
indications. For patients with severe ARDS, mechanical
ventilation lasting at least 7 days before ECMO initiation
has been associated with a poorer outcome [7, 8].



10. Center inexperienced with ECMO

Recent analyses of large pediatric and adult databases
suggested a strong association of higher hospital-level
ECMO volume and lower mortality [14, 15]. Expert
centers treating sufficient numbers of patients might
provide better prevention and management of severe
complications, which might occur during long ECMO
runs [16].
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