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Dear Editor,

We appreciate the opportunity to respond to the letter by
Zimmermann et al. regarding our recent publication in
Critical Care [1]. We are grateful for the interest in our
work and acknowledge the importance of their queries
and suggestions. Below, we address each point raised:

Clarification on cox proportional hazards model
Our study utilized both univariable and multivari-
able Cox proportional hazards models as illustrated in
Table 2. This table was supported by smoothing splines
based on the univariable hazard model for illustration of
the relationship between mortality and SvO, and CI. We
apologize for any lack of clarity in our manuscript and
appreciate this opportunity to elucidate.

This comment refers to the article available online at https://doi.org/10.1186/
$13054-023-04704-2.This reply refers to the comment available online at
https://doi.org/10.1186/513054-023-04734-w.
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Hazard ratio plot interpretation

Zimmermann et al. correctly note that our hazard plot
in Fig. 4 did not specify a predefined reference point,
making it a relative hazard plot. In retrospect, a dose—
response plot with a clinically justified reference point
would have provided good insights; however, choosing
one over the other is a matter of debate.

Dose—Response Plots with a predefined reference can
be intuitive and the reference point serves as a familiar
benchmark. However, the choice of a reference point
might introduce bias, especially if the reference point is
not well-established. In this case, an appropriate cardiac
index for comatose cardiac arrest patients is difficult to
define. Furthermore, the analysis is somewhat anchored
to the chosen reference point, which might limit explor-
ing and understanding the broader context or relation-
ships in the data.

Choosing the best plot for illustration purposes is
important; however, we disagree that it could affect the
conclusions drawn, since we based our conclusions
on the Cox regression model as shown in Table 2. The
splines figures are used as supportive illustrations only.
The critique regarding the use of splines is well-taken.
Our initial rationale for employing splines in the graphi-
cal illustration but not in the regression model was to
maintain simplicity and interpretability in the model.
However, we recognize that this may have led to a simpli-
fied representation of the data’s complexities.
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Linearity assumptions

For the variable cardiac index, the variable did not satisfy
the Cox regression models assumption of linearity. We
therefore provided additional analysis with categorized
variables quartiles. We acknowledge that this method has
some drawbacks, especially in the form of loss of infor-
mation when transforming a continuous variable into a
categorical. However, this method does not compromise
the assumptions for the Cox regression model. Further-
more, stratifying cardiac index into quartiles is clinically
useful, since the highest and lowest quartile is the groups
with highest risk of adverse outcomes from a clinical
point of view.

In conclusion, we thank Zimmermann et al. for their
constructive criticism, which has prompted a re-exam-
ination of our data and methodologies. We believe that
the opportunity to address these points will not only
strengthen the interpretation of our current study but
also contribute to the broader discussion on the value of
cardiac output and venous oxygen saturation in comatose
patients following cardiac arrest.
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