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Evaluating the limitations of
random forest and SHAP in
predicting treatment
responses in systemic lupus
erythematosus

Bachali et al [1] explored the responsiveness of systemic
lupus erythematosus (SLE) patients to iberdomide based on
molecular endotypes. Their study employed a random forest
(RF) model to predict treatment responses to the highest dose of
iberdomide (0.45 mg once daily), utilising Shapley Additive
Explanations (SHAP) analysis to identify significant factors
influencing these predictions.

This paper raises significant concerns about the application
of RF models in conjunction with SHAP, emphasising the
model-specific nature of these methodologies, which can lead to
erroneous conclusions. It is essential for Bachali et al [1] to
understand the fundamental theoretical principles of machine
learning. While supervised machine learning models such as RF
require labelled training data (known as ‘ground truth’ or ‘gold
standard’ values) to evaluate prediction accuracy of patient
response to iberdomide, the feature importances derived from
these models lack such reference standards for validation.
Ground truth refers to information that is regarded as real or
true, typically obtained through direct measurement, such as
clinically validated SLE disease activity scores or molecular
markers of treatment response. For example, in this study, the
actual observed clinical responses of SLE patients to iberdomide
treatment would constitute the ground truth data for evaluating
the model’s predictive performance.

This distinction is crucial; high prediction accuracy might
indicate strong model performance but does not necessarily vali-
date the reliability of the feature importances. Thus, a model can
produce accurate predictions while still misrepresenting the sig-
nificance of individual features.

The absence of universally accepted ground truth values means
that different models utilise varied methodologies for calculating
feature importances, which can introduce significant biases in the
results. Numerous studies—over 100 peer-reviewed articles [2—6]
—have documented that the feature importances derived from
models are often severely biased, which can lead to erroneous con-
clusions about the data’s underlying relationships, as detailed in
the supplementary document accompanying this study. Further-
more, the use of the function “explain =SHAP(model)" implies that
SHAP does not merely calculate feature importance but may also
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inherit—and potentially exacerbate—any biases present in the
original model. This can result in an amplified distortion of feature
importance, misleading researchers who rely on these measures
for interpreting their results [7—9].

In light of these concerns, this paper advocates for the
adoption of nonlinear and nonparametric robust statistical
methods such as Spearman’s correlation, Kendall’s tau,
Goodman-Kruskal gamma, Somers’ D, and Hoeffding’s D,
each accompanied by P values to assess statistical signifi-
cance. These methods offer a more reliable means of evaluat-
ing relationships between variables because they do not rely
on the same assumptions as parametric methods and are less
sensitive to outliers and skewed data distributions. Employ-
ing these robust statistical techniques could lead to more
accurate interpretations of feature importance and treatment
response, ultimately strengthening the conclusions drawn
from studies of SLE patients and their responsiveness to iber-
domide.

Our analytical framework deliberately employs multiple
complementary approaches to enhance the validity and clinical
utility of our findings. Rather than relying solely on correlation
coefficients, we implement a multifaceted strategy that strength-
ens the robustness of our conclusions.

This comprehensive approach combines standardised corre-
lation analyses with unstandardised effect measures, providing
multiple lines of evidence that reinforce each other. For analy-
sing SLE patient responses to iberdomide, we triangulate evi-
dence using: (1) standardised correlation coefficients to assess
relationship strengths, (2) unstandardised absolute differences
in disease activity scores for direct clinical interpretation, (3)
changes in molecular marker levels that maintain their biologi-
cal meaning, and (4) cross-validation techniques to ensure
reproducibility of findings.

By integrating these diverse analytical approaches, we not
only enhance the validity of our findings but also provide
clinically meaningful measures that directly translate to
patient care. This methodological triangulation helps miti-
gate the limitations of any single analytical approach while
offering complementary perspectives on the relationships
between molecular endotypes and treatment response. Such
a multifaceted strategy aligns with best practices in clinical
research by providing both statistical rigour and practical
clinical utility.
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