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Do we need another prognostic score for
cardiogenic shock patients with ECMO?
Sébastien Champion
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Chen et al. [1] succeeded in improving the SAVE score
in patients who received extracorporeal membrane oxy-
genation (ECMO) for cardiogenic shock (CS) by simple
addition of blood lactate. Accordingly, many other
scores have been determined for outcome prediction for
patients already receiving ECMO for CS; some reported
by the authors and others being published afterward [2].
Enthusiasm in these scores is understandable but will
not select adequate candidates for ECMO in the overall
CS population. Chen et al. stated: “To avoid unnecessary
use of ECMO, which might unnecessarily consume re-
sources and expose patients to possible ECMO compli-
cations, thorough consideration must be used to identify
the appropriate candidates for ECMO support” [1]. I
strongly support and would like to emphasize their
statement.
We designed a score based on cardiac power index

(CPI, W/m2) and catecholamine level to predict death or
use of ECMO in CS: this is the Catecholamine Refrac-
toriness and Assistance guide based on cardiogenic
Shock Hemodynamics (CRASH) score:
CRASH score =CPI/√[1 + Inotropic score (μg/kg/min) =

dobutamine, dopamine + 100× (noradrenaline + adrenaline) +
15× (IPDE-3) + 10 for levosimendan
The CRASH score has a sensitivity of 68% and a speci-

ficity of 92% for death/ECMO. The area under the re-
ceiver operating characteristics curve was 0.851 with an
overall accuracy of 0.833 with a 0.0375 threshold [3].
Our CRASH score is, in essence, a score of cardiac re-

serve that should have a role in defining refractory shock
and in guiding mechanical circulatory support, provided
hypoxia occurs. The addition of other elements, such as
clinical (mottling, cyanosis, capillary refill time, rhythm,
neurologic, respiratory, and hemodynamic variables and
their kinetics) and biological (oxygen venous saturation,
lactates, bicarbonates, platelets, prothrombin time,

creatinine, interleukin-6, angiopoietins) data, and espe-
cially the etiology and etiological treatment of CS, may
play a role in the prognostic assessment of patients. The
ability of our CRASH score to quantify the severity of
CS needs to be evaluated in large cohorts. Then, one
could imagine a study evaluating the implementation of
mechanical circulatory support (ECMO, Impella, or
Tandemheart) according to two thresholds (a liberal
threshold of 0.0375 or a restrictive threshold of 0.0300),
or versus no assistance.

Abbreviations
CPI: Cardiac power index; CRASH: Catecholamine Refractoriness and Assistance
guide based on cardiogenic Shock Hemodynamics; CS: Cardiogenic shock;
ECMO: Extracorporeal membrane oxygenation

Acknowledgements
None.

Funding
None.

Availability of data and materials
Not applicable.

Authors’ contributions
Not applicable.

Competing interests
The author declares that he has no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

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

Received: 10 May 2017 Accepted: 6 June 2017

References
1. Chen W-C, Huang K-Y, Yao C-W, Wu C-F, Liang S-J, Li C-H, et al. The modified

SAVE score: predicting survival using urgent veno-arterial extracorporeal
membrane oxygenation within 24 hours of arrival at the emergency

Correspondence: champion.seb@wanadoo.fr
Réanimation, Clinique de Parly 2, Ramsay Générale de Santé, 21 rue
Moxouris, 78150 Le Chesnay, France

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Champion Critical Care  (2017) 21:168 
DOI 10.1186/s13054-017-1753-7

http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-017-1753-7&domain=pdf
http://ccforum.biomedcentral.com/articles/10.1186/s13054-016-1520-1
mailto:champion.seb@wanadoo.fr
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


department. Crit Care. 2016;20. http://ccforum.biomedcentral.com/articles/10.
1186/s13054-016-1520-1.

2. Muller G, Flecher E, Lebreton G, Luyt C-E, Trouillet J-L, Bréchot N, et al. The
ENCOURAGE mortality risk score and analysis of long-term outcomes after
VA-ECMO for acute myocardial infarction with cardiogenic shock. Intensive
Care Med. 2016;42:370–8.

3. Champion S. Toward catecholamine responsiveness in cardiogenic shock:
insights from the CRASH score. Int J Artif Organs. 2016;39:94–7.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Champion Critical Care  (2017) 21:168 Page 2 of 2

http://ccforum.biomedcentral.com/articles/10.1186/s13054-016-1520-1
http://ccforum.biomedcentral.com/articles/10.1186/s13054-016-1520-1

	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	References

