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Letter to the Editor

Association of central venous saturation and
serum lactate with outcomes in veno-arterial
extracorporeal membrane oxygenation
We read with great interest the study by Chen et al. in
which they evaluated the association of central venous
saturation and serum lactate at various time points with the
prognosis of patients requiring veno-arterial extracorporeal
membrane oxygenation. The study concluded that serum
lactate at 12e24 h after the initiation of extracorporeal
membrane oxygenation.1
While the patient is in the intensive care unit, being able
to identify whether the patient is at a higher risk or having a
poor outcome is helpful at any point in time. Such identification promotes greater situational awareness and helps
facilitate more efficient resource allocation. Thus, we
applaud the authors for their efforts. However, this study
has some major limitations.
First, the central venous saturation utilized in the study
was not well described. What access point located where
were venous saturations drawn from? This is important, as
there are differences in the prognostic capabilities of
regional venous saturations drawn from different locations.2
Second, regardless of where the venous saturation was
drawn from, there is an inherent limitation in this study’s
design to investigate venous saturation’s association with
outcomes because the extracorporeal membrane oxygenation strategy described altered the flow to maintain a
minimum venous saturation. This means that venous saturation was maintained above a lower threshold at all time
points, except for perhaps the initial time point (T0). This,
at the very least, decreases the range in values.
This decrease in range in venous saturation values due to
the maintenance of a minimum venous saturation, while on
extracorporeal membrane oxygenation, then leads to the
next issue that relates to statistical power. As frequentist
statistics were utilized in the study, the analyses are susceptible to the effects of the sample size in detecting the
effects of various sizes. The differences in serum lactate

were greater than the differences in venous saturation
between the groups at most times, specifically at the initial
time points. This means that the same sample size would
allow for the detection of only comparatively larger effect
sizes for central venous saturation than for serum lactate.
For instance, in the successful versus unsuccessful weaning
at T1, there is a mean difference of 0.6 between the two
groups. To detect a difference with a power of 80% at pvalue <0.05, approximately 2610 patients in the unsuccessful weaning group and 5220 patients in the successful
weaning group would be required. The same limitation may
apply to other variables of interest, particularly flow.
Finally, another issue lies in the description of the statistical analyses, specifically surrounding the multivariable
regression. The regression is described as being “multivariate,” which implies multiple dependent variables that do
not appear to be the case. It appears that the authors
utilized a “multivariable” regression in which there is a
single dependent variable and multiple independent variables. Beyond saying that regression was done, there was
no description of how variables were selected for entry into
the regression. This is important because the entry of each
serum lactate and central venous saturation for each time
point would greatly restrict the power of the regression
analysis to detect statistically significant differences.
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