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Dear Editor,

We appreciate the valuable and insightful comments 
from Belletti et  al. regarding our article “Standardized 
approach for extubation during extracorporeal mem-
brane oxygenation in severe acute respiratory distress 
syndrome: a prospective observational study.” [1] and 
commend the authors for conducting their recent sys-
tematic review on the outcomes of awake extracorporeal 

membrane oxygenation (ECMO) without invasive 
mechanical ventilation (IMV) in patients with respiratory 
failure [2]. In fact, awake ECMO without IMV remains 
experimental for acute respiratory distress syndrome 
(ARDS), and candidate selection represents a signifi-
cant challenge given the high mortality rates observed in 
patients who require intubation after failing this strategy 
[1, 2].

We agree that active physiotherapy might provide 
additional advantages when prioritizing weaning from 
IMV in ECMO patients with severe ARDS. In our study, 
weaning from neuromuscular blocking agents and seda-
tion were pursued when circulatory shock, significant 
bleeding, and acute brain injury were absent. Whenever 
conscious sedation was achieved and the patient was 
cooperative, active physiotherapy was performed on a 
daily basis by an experienced multi-professional team 
under the supervision of a dedicated intensive care medi-
cine specialist from the ECMO Program. This team had a 
minimum number of 3 elements and consisted of physi-
otherapists, critical care rehabilitation nurses, critical 
care nurses, and ECMO specialists. In our experience, 
this strategy proved feasible, with infrequent and suc-
cessfully managed complications, aligning with previous 
reports on the active mobilization of ECMO patients [3, 
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4]. Of note, active physiotherapy was maintained without 
relevant constraints after extubation during ECMO (EXT 
group), which could also have contributed to the favora-
ble clinical outcomes observed using this clinical strategy.

Regarding the baseline parameters on multi-organ fail-
ure, patients weaned from ECMO before liberation from 
IMV (CTRL group) presented higher Simplified Acute 
Physiology Score (SAPS) II and Sequential Organ Failure 
Assessment (SOFA) at Intensive Care Unit (ICU) admis-
sion, with no significant differences in the ratio between 
the partial pressure of oxygen in arterial blood and the 
fraction of inspired oxygen (PF ratio) and in the Murray 
Score for Acute Lung Injury when compared to patients 
in EXT group. This indicates that the CTRL group pre-
sents more baseline extrapulmonary organ dysfunctions, 
in agreement with the ELSO guideline for endotracheal 
extubation in patients with respiratory failure receiving 
venovenous ECMO, in which readiness for extubation 
during ECMO depends on the absence of circulatory 
shock or multi-organ failure [5].

We agree that the evaluation of right ventricular (RV) 
function is relevant in risk stratification and management 
of patients with ARDS, namely with the use of echocar-
diography for the early detection of acute cor pulmo-
nale [6]. Importantly, in patients with refractory severe 
ARDS, venovenous ECMO has been shown to decrease 
pulmonary artery pressure, alleviate RV dysfunction, and 
resolve acute cor pulmonale-induced circulatory failure 
[7, 8]. In our centers, focused RV function evaluation in 
patients with ARDS is typically performed in the con-
text of cardiovascular dysfunction. In our study, awake 
ECMO was only considered in hemodynamically stable 
patients, so we did not systematically evaluate RV func-
tion to ascertain its role in the prediction of the success 
of extubation during ECMO support. However, given 
the established role of positive pressure ventilation in 
the pathophysiology of RV dysfunction in ARDS [9], it 
is tempting to speculate that extubation during ECMO 
(EXT group) could have decreased RV afterload with 
beneficial effects on the RV function.

Finally, we acknowledge the potential role of the early 
detection of the Macklin effect (identified on chest CT 
scans) to tailor the respiratory support of patients with 
ARDS [10]. However, in our study, chest CT scans were 
not performed routinely at baseline nor before extuba-
tion during ECMO, so we are not able to determine the 
impact of Macklin effect detection on improving patient 
selection.

Therefore, future studies involving a systematic evalua-
tion of active physiotherapy, organ-specific dysfunction/
failure, RV function, and chest imaging should be able 
to identify additional prognostic indicators and refine 
the selection and stratification process for patients who 

could benefit from ECMO without IMV, ensuring both 
safety and efficacy.
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