
Letter to the Editor
Critical analysis of statistical
 methods in albumin treatment
study: Advocating for non-linear approaches in biological

data analysis
To the Editor:
Schleicher et al. conducted a study to investigate the effect of
albumin treatment duration on response rates and outcomes in
patients with cirrhosis and acute kidney injury.1 To identify the
variables associated with responses to albumin treatment
beyond 48 hours, they employed multivariable logistic regres-
sion models that incorporated all variables demonstrating sig-
nificance in univariable analyses.1

While logistic regression remains a powerful and widely
adopted statistical tool in medical research, its application in
biological data analysis requires careful consideration of
inherent limitations. This paper raises critical concerns about
potential violations of fundamental assumptions in logistic
regression analysis. The method assumes a linear relationship
between independent variables and log odds of the outcome,
independence of observations, and absence of multicollinearity
among predictors – assumptions that are often challenging to
meet in biological systems.2–7 When these assumptions are
violated, the model can produce distorted outcomes through
overfitting or underfitting, leading to misguided interpretations
and conclusions.2–7 Furthermore, biological data typically ex-
hibits non-linear and non-parametric characteristics that
fundamentally conflict with the rigid assumptions of traditional
logistic regression, potentially obscuring genuine relationships
and complex interactions among variables. In the context of
albumin treatment studies, such statistical misalignments could
lead to incorrect inferences about treatment efficacy and pa-
tient outcomes, particularly concerning for vulnerable pop-
ulations where accurate analysis is crucial for clinical
decision-making.

Additionally, feature importances derived from logistic
regression can be biased due to the method-specific nature of
model interpretation, especially in the absence of ground truth
values. To more accurately assess true associations without
these standard benchmarks, three critical components must be
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considered: data distribution, the statistical relationships be-
tween variables, and the validation of statistical significance
through p values.

Therefore, it is essential for researchers to thoroughly un-
derstand the data analysis tools they employ, including the
assumptions of parametric testing, independence of obser-
vations, and the necessity to check for multicollinearity. To
achieve accurate data analysis, researchers should consider
utilizing non-linear and non-parametric approaches or imple-
menting multifaceted strategies that cross-validate multiple
outcomes. By doing so, they can better capture the
complexity of biological data and obtain more reliable and
valid results.

In light of these concerns, this paper advocates for the use
of random forests for predictive modeling, alongside non-linear,
non-parametric statistical methods such as Spearman’s rank
correlation and Kendall’s tau for examining monotonic re-
lationships,8 complemented by MI (mutual information) analysis
for exploring non-monotonic relationships and complex in-
teractions among multiple variables.9 By employing these ap-
proaches, researchers can enhance their understanding of
variable interdependencies and improve the robustness of their
conclusions in studies related to biological data.
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