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Dear Editor,
Battles against a critical illness never end even after sur-
vivorship, or rather the beginning of long-term hard-
ship patients and families face to restore previous lives. 
The functional disabilities after ICU stay, or post-inten-
sive care syndrome (PICS), is a physically, cognitively, 
and mentally devastating state that significantly reduces 
patient quality of life […] [1]. As prevention, evidence-
based and supportive ICU care, such as the ‘ABCDEF’ 
bundle and nutrition therapy, is strongly recommended 
in daily clinical practice for all ICU patients, regardless 
of disease. PICS may get worse depending on the sever-
ity. Therefore, patients requiring extracorporeal mem-
brane oxygenation (ECMO) to sustain their lives are at 
high risk of PICS development [2]. The benefits of ECMO 

have been well described and its cases have considerably 
increased [3]. However, the implementation of evidence-
based and supportive ICU care for ECMO patients has 
not been adequately exposed.

We conducted a secondary analysis of previously pub-
lished point prevalence studies on 3 dates (June 3, July 
1, 2020, and January 27, 2021) with the aim of investi-
gating the implementation of the ‘ABCDEF’ bundle and 
nutrition therapy (defined in Additional file 2: Table S1) 
for ECMO patients with mechanical ventilation (MV) 
patients as reference. A total of 60 ECMO patients and 
778 MV patients were enrolled in 110 ICUs across 35 
countries (Additional file  1: Figure S1 and Additional 
file  3: Table  S2). Implementation of an entire ABCDEF 
bundle was extremely low in both groups. Compared 
to MV patients, ECMO patients, with longer ICU days, 
younger, and more use of renal replacement and vaso-
pressors (Additional file  4: Table  S3) demonstrated the 
higher implementation of Element ‘A’: pain assessments 
(75%), ‘C’: sedation assessments (90%), and ‘D’: delir-
ium assessments (73%), while only one of the ten in the 
ECMO group received Element ‘B’: Spontaneous Awak-
ening Trials and ‘E’: Early mobility and exercise, and one 
of the four received Element ‘F’: Family engagement and 
empowerment. More than half of both groups received 
1500  kcal/day or 20  kcal/kg/day or more of energy, 
whereas protein provision of 1.2  g/kg/day or more was 
achieved for only 40%.

Large potentials to improve ICU care during ECMO 
were implied, though studies only captured performances 
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on three days in the COVID-19 pandemic under high 
pressure on ICUs. The importance of pain, sedation, and 
delirium during ECMO might be relatively acknowl-
edged, reflecting the higher requirements of analgesia 
and sedation than MV. However, we found an obvious 
opposite trend against the current recommendations of 
establishing whole-bundle care. Although no consensus 
on the optimal timings was set, light sedation, or ‘awake 
ECMO’, and early mobilization, which showed significant 
physiological benefits, were also rarely performed despite 
the relatively long stay in the ICU [4]. Considering high 
risk of new psychiatric symptoms after ECMO, family 
involvement should be essential [5]. Despite the synergy 
effect of nutrition therapy with the bundle, especially 
early mobility, only about half of patients with ECMO or 
less received a sufficient supply of protein.

In summary, large gaps between recommendations for 
ICU bundled-care and actual implementation were found. 
This is an urgent wake-up call to all ICU staff towards 
improving the quality of ICU care for patients requiring 
ECMO, the most severe and vulnerable patients, for a 
future of successful functional outcomes (Fig. 1).
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Fig. 1 Implementation of the ABCDEF bundle and nutrition therapy for ICU patients. This figure indicates the implementation rates of the ABCDEF 
bundle and nutrition therapy for mechanically ventilated patients who were admitted to the ICUs on the survey dates without extracorporeal 
membrane oxygenation or with extracorporeal membrane oxygenation

https://doi.org/10.1186/s40560-023-00704-0
https://doi.org/10.1186/s40560-023-00704-0


Page 3 of 3Liu et al. Journal of Intensive Care  (2023) 11:61 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Availability of data and materials
Data set is available upon reasonable request.

Declarations

Ethics approval and consent to participate
The study protocol was approved by the local ethics committee of the Sais-
eikai Utsunomiya Hospital (No. 2020-07 and 2020-69). The informed consent 
from the patient was waived in this study.

Consent for publication
All authors have approved the manuscript.

Competing interests
The authors declare that they have no competing interests in the submitted 
work.

Received: 30 August 2023   Accepted: 8 November 2023
Published: 7 December 2023

References
 1. Desai SV, Law TJ, Needham DM. Long-term complications of critical care. 

Crit Care Med. 2011;39:371–9.
 2. Chommeloux J, Valentin S, Winiszewski H, Adda M, Pinetonde Chambrun 

M, Moyon Q, et al. One-year mental and physical health assessment in 
survivors after ECMO for COVID-19-related ARDS. Am J Respir Crit Care 
Med. 2023;207:150–9.

 3. Combes A, Peek GJ, Hajage D, Hardy P, Abrams D, Schmidt M, et al. ECMO 
for severe ARDS: systematic review and individual patient data meta-
analysis. Intensive Care Med. 2020;46:2048–57.

 4. Langer T, Santini A, Bottino N, Crotti S, Batchinsky AI, Pesenti A, et al. 
“Awake” extracorporeal membrane oxygenation (ECMO): patho-
physiology, technical considerations, and clinical pioneering. Crit Care. 
2016;20:1–10.

 5. Fernando SM, Scott M, Talarico R, Fan E, McIsaac DI, Sood MM, et al. 
Association of extracorporeal membrane oxygenation with new 
mental health diagnoses in adult survivors of critical illness. JAMA. 
2022;328:1827–36.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Light and dark sides of evidence-based and supportive ICU care for patients undergoing extracorporeal membrane oxygenation
	Anchor 2
	Acknowledgements
	References


