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Dear Editor,
We read with interest the article by Braune et al. recently 
published in Intensive Care Medicine, whose study dem-
onstrated that treatment of COPD exacerbation unre-
sponsive to noninvasive ventilation (NIV) with ECCO2R 
prevented endotracheal intubation in 56 % of patients [1]. 
The results of this study, which are substantially different 
to those of a previous investigation with similar concept 
and design [2], trigger a few important considerations.

1. It is of crucial importance to select the right patient 
population that may benefit from ECCO2R, as 
ECCO2R may have a number of putative physiologi-
cal benefits [3], but it does not cure sepsis or pneu-
monia, resulting in worsening secretions and hypox-
aemia. It was surprising to observe that five patients 
required intubation for severe secretions and six 
patients for progressive hypoxaemia due to evolv-
ing infiltrates. The presence of abundant respiratory 
secretions is one of the criteria to shift from NIV 
to invasive mechanical ventilation (IMV) [4], and 
should therefore be used as an exclusion criterion in a 
study that aims to use ECCO2R to avoid endotracheal 
intubation. Moreover, it is unusual to observe such 
a high number of COPD patients developing severe 
hypoxaemia requiring IMV [5], those should thus 
probably be excluded. Finally, haemodynamic insta-
bility should also be an exclusion criterion, as this is 
per se a potential indication for endotracheal intuba-
tion. In the present study, haemodynamic instability 

was not listed as an exclusion criterion, and it would 
be important to know how many patients required 
vasoactive drugs.

2. The timing of ECCO2R initiation is also a crucial 
issue. If it is started too early, patients are exposed 
to unnecessary ECCO2R-related complications. 
However, if it is started too late, the potential effect 
in preventing intubation may be lost. In this regard, 
the investigators included patients with SAPSII  >40 
and criteria of established NIV failure rather than 
patients “at risk” for NIV failure, and therefore they 
may have been too severely compromised to benefit 
from ECCO2R.

3. The features of the ECCO2R circuit are also of crucial 
importance in determining treatment success. The 
investigators applied an average ECCO2R blood flow 
of 1.3 L/min, which is higher than what is typically 
applied in COPD exacerbations [6], and may have 
induced greater damage to platelets, contributing to 
the higher rate of bleeding events. It is possible that 
the potential gain provided by the ECCO2R in pre-
venting intubation has been blunted by the occur-
rence of bleeding complications. The relatively higher 
extracorporeal blood flow used in this trial may have 
also caused oxygenation issues, as the consequent 
higher amount of CO2 removal may have potentially 
led to excessive reduction of tidal volume, increasing 
the risk of atelectasis and hence hypoxaemia. In addi-
tion, higher CO2 removal results in greater modifica-
tion of the respiratory quotient, contributing to the 
development of hypoxaemia.

4. The ECCO2R-treated group was matched to histori-
cal controls and their outcomes compared. However, 
the methods to identify the controls and to perform 
the matching were not clearly explained, reducing 
the strength of the results. In matched case–control 
studies, the risk of selection bias is high and can be 

*Correspondence:  lorenzo.delsorbo@mail.utoronto.ca 
4 Toronto General Hospital, 585 University Ave, 11-PMB-122, Toronto, ON 
M5G 2N2, Canada

Full author information is available at the end of the article
A response to these comments is available at  
doi:10.1007/s00134-016-4511-4.

http://orcid.org/0000-0003-3294-9838
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-016-4493-2&domain=pdf
http://dx.doi.org/10.1007/s00134-016-4511-4


1831

reduced by performing matching with advanced 
strategies and using available databases that have 
undergone quality control [2, 7, 8] rather than newly 
identified historical cases.

Overall, for the design of a randomized controlled trial 
investigating the efficacy of ECCO2R to treat patients 
with hypercapnia due to COPD exacerbation in order 
to prevent IMV, it will be important to define the right 
patient population and the right strategy.
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