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Acute respiratory failure is a common and frequently fatal 
condition in immunosuppressed patients [1, 2]. Caring 
for these intensive care unit (ICU) patients is challeng-
ing as clinicians would ideally have to define two major 
points. The first one is our ability to reasonably prog-
nosticate this evolving heterogeneous group of patients. 
With advances in oncology, haematology and immuno-
suppressant treatments [3], intensivists are increasingly 
encountering immunosuppressed patients with acute 
respiratory distress syndrome (ARDS), often elderly and 
frail [4]. The second challenge is defining the upper ceil-
ing of intensive care support, which is frequently based 
on a favourable prognosis from their primary underly-
ing disease and related immunosuppression. However, 
in critically ill patients, it is frequently difficult to iden-
tify who will benefit from admission to the ICU and life-
sustaining interventions when the chances of a success-
ful outcome including good health-related quality of life 
are unclear. In these circumstances, a time-limited trial 
of intensive care treatment, aiming to initiate all nec-
essary treatments for a certain period of time to gain a 
more realistic understanding of the patient’s chances of 
a successful recovery, could be relevant [5]. This strategy 
may include last-stage adjunct therapies such as extra-
corporeal membrane oxygenation (ECMO). Should these 
patients be supported with ECMO? This will remain an 
important question in times to come as the use of ECMO 
and immunosuppressant therapies are both on the rise.

The use of ECMO in immunocompromised patients in 
the context of ARDS is increasing as it concerns 5–31% 
of the large ECMO cohorts [6, 7]. Notably, 22% of the 
patients in the ECMO to Rescue Lung Injury in Severe 
ARDS (EOLIA) trial were found to have an immunocom-
promised condition with 56% and 78% 60-day mortality 
in the ECMO and the control groups, respectively [8]. 
Unsurprisingly, the confrontation of chronically immu-
nocompromised patients with critical illness is associated 
with a significantly increased mortality risk. A recent ret-
rospective international study in 203 ECMO-supported 
ARDS immunocompromised patients helps to under-
stand in detail the specific conditions and circumstances 
that govern the use of ECMO in such highly compli-
cated patient groups [9]. Six-month overall survival was 
only 30%. However, the pathophysiologic inhomogene-
ity between cancer patients with solid tumours, patients 
with haematological malignancies and patients with 
pharmacologically induced immunosuppression prompts 
one to carefully identify the subgroup of patients whom 
are more likely to benefit from this invasive therapy. In 
this cohort, 6-month survivals were 40%, 37%, 26%, 24% 
and 20% in the solid-organ transplant, long-term or high-
dose corticosteroids or immunosuppressant, acquired 
immune deficiency syndrome, haematological malignan-
cies and solid tumour groups, respectively [9]. The sig-
nificant worse outcomes for patients with haematological 
malignancies was also highlighted in the context of allo-
geneic haematopoietic stem cell transplantation where 
discouraging survival rates (4% ICU survival) in patients 
treated early after allogeneic haematopoietic stem cell 
transplantation do not support the use of ECMO. On the 
contrary, long-term allogeneic haematopoietic stem cell 
transplantation recipients otherwise eligible for full-code 
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ICU management may be potential candidates for ECMO 
therapy in cases of severe ARDS failing conventional 
measures [10].

Management of ECMO-supported severe ARDS in 
immunocompromised patients is challenging and further 
research is warranted to improve their poor outcome. 
First, low 6-month survival supports restricting ECMO 
to patients with realistic oncological/therapeutic prog-
noses, acceptable functional status and few pre-ECMO 
mortality risk factors. It appears that patients who are 
unwell enough to receive invasive mechanical ventila-
tion (MV) have similar outcomes to those who then go 
on to receive ECMO [9]. In this setting, ECMO may be 
an extension of an intention to support physiology and 
buy time to reverse underlying pathology. It may come 
down to an “all or none” approach to invasive respira-
tory support in immunosuppressed patients with ARDS. 
Therefore, on the basis of current data eligible patients 
should receive timely lung-protective invasive MV, 
adjunct therapies and ECMO as needed if they fulfilled 
EOLIA inclusion criteria [8]. Less than 30 days between 
immunodeficiency diagnosis and ECMO cannulation 
is independently associated with better 6-month sur-
vival, which should prompt ICU physicians to apply a 
full code strategy including ECMO in this population. 
Second, as expected for this at-risk population, ECMO-
related bleeding and nosocomial infections are frequent 
[9, 10]. ECMO-related major haemorrhages, ventilator-
associated pneumonias and cannula infections occur in 
36%, 50% and 10% of the patients, respectively, and lower 
pre-ECMO platelet count is significantly associated with 
6-month mortality [9]. Because outcomes on ECMO are 
comparable to outcomes with invasive MV in that pop-
ulation, even though most patients receive ECMO after 
failing invasive MV, it might be a valuable option to block 
the vicious cycle that negatively affects these patients on 
MV. However, it is unclear if these outcomes are mostly 
related to primary underlying conditions, immunosup-
pression and disease severity or additional risks of inva-
sive MV and/or ECMO (Table 1).

In the cohort reported by Schmidt et al., the non-sur-
vivors, apart from being immunosuppressed, also dem-
onstrated higher driving pressures and higher PaCO2 
levels before cannulation, which was consistent with pre-
vious ECMO studies [6, 7]. Third, avoiding invasive MV 
is an objective in that population, as it strongly impacts 
the outcome [11]. In that context, VV-ECMO might be 
an interesting alternative. With this rationale, a single-
centre, uncontrolled, pilot trial assessed VV-ECMO fea-
sibility in awake, non-intubated, spontaneously breathing 
ARDS patients enrolled in six patients (four immuno-
compromised) [12]. Three of the four hospital survivors 
were successfully managed without invasive MV after 10, 
5 and 7 days on ECMO. Notably, if ECMO-related bleed-
ing could be prevented, ECMO for awake, non-intubated, 
spontaneously breathing ARDS patients might offer 
major theoretical advantages: prevention of prolonged 
invasive MV complications (i.e. ventilator-associated 
pneumonia, ventilator-induced lung injuries etc.), main-
tenance of physical activity, social interaction, oral feed-
ing, spontaneous coughing and low sedation requirement 
[13]. The control of the patient’s respiratory drive and the 
application of an intermittent optimized positive end-
expiratory pressure, through a non-invasive interface 
(high flow oxygen or non-invasive ventilation) to prevent 
lung derecruitment, are the key factors to making this 
strategy successful. However, this intriguing approach, 
still experimental to date, warrants further supporting 
data, as spontaneous breathing could provide itself sig-
nificant lung damage [14] and controversial results have 
been reported so far [10]. To date, while awaiting more 
data to support new approaches [15], clinicians should 
be aware that immunocompromised patients who are 
unlikely to benefit from invasive MV are unlikely to bene-
fit from ECMO and should therefore receive comfort-ori-
ented care if non-invasive treatment options fail. Fourth, 
the high burden of ECMO raises numerous ethical ques-
tions. Patients and families need to clearly understand 
that clinicians may embark on a resource-intense, high-
risk, invasive therapy with a smaller chance of survival 

Table 1  Open research questions in the context of ECMO-supported severe ARDS in immunocompromised patients

ARDS acute respiratory distress syndrome, ECMO extracorporeal membrane oxygenation

Indications Which sub-population of haematological patients may likely benefit from ECMO?

Are the pre-ECMO prognosis risk models suitable to predict outcome in that population?

Management How to decrease the burden of ECMO-related bleeding complication?

Which strategies to reduce the high risk of infectious complication? Should we use prophylactic antibiotics?

Should we propose ECMO before invasive mechanical ventilation?

Is awake ECMO a safe and beneficial option?

How to integrate all stakeholders, including the patient and their family, to share decision-making?

Ethics How and when to identify the time where full code trial of intensive care treatment switch to futility?
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and no guarantee of a functional outcome in this immu-
nocompromised population. In that context, benefits 
and limitations of ECMO prior to its initiation should be 
clearly explained to the patient and/or their surrogates. 
Later on, physician decisions regarding continuation 
or withdrawal of ECMO have to be done according to 
patient’s or surrogate’s wishes, and perceived “futility” of 
the clinical situation. Given the complexity of such situa-
tions, shared decision-making that includes all stakehold-
ers, including the patient’s family, is crucial.

In summary, ICUs are likely to admit more immuno-
suppressed patients in future [4]. The existing literature 
provides useful insights into patient populations that may 
benefit from ECMO. Patients with solid organ transplants 
and shorter duration of immunosuppression (< 30  days) 
appear to have a more favourable survival rate [9]. Awake 
ECMO might be an attractive strategy which, however, 
warrants further investigations. Meanwhile, early ICU 
admission and early identification of the underlying cause 
of respiratory failure may assist with early risk stratifica-
tion and prognostication.
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