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Beyond Parametric Assumptions: Unsupervised Methods 
Enhance DNA Repair Gene Discovery in
SMARCAL1 Identification

TO THE EDITOR:

Oak et al 1 investigated DNA damage response genes in 
pediatric cancers and validated the central role of DNA 
repair in cancer risk, identifying SMARCAL1 as a novel 
osteosarcoma predisposition gene. Using logistic and Firth 
regression, they found genes with predisposing variants 
enriched in tumors and replicated these signals in 1,497 
additional childhood cancer cases across three inde-
pendent cohorts. 1 These results underscore the value of 
rigorous statistical replication in genetic predisposition 
studies.

However, it is important to recognize the limitations of 
logistic and Firth regression for interpreting feature im-
portance because of parametric nature of both tools. These 
parametric models can yield misleading inferences when 
labels are noisy or when assumptions are not met. Common 
issues include dependence among observations, mis-
specification of the link function (eg, nonlinearity in the 
logit), multicollinearity, and an inadequate event per vari-
able ratio. Violations can distort coefficient estimates, 
standard errors, z statistics, P values, CIs, and odds ratios. 
Given their widespread use in clinical research, careful di-
agnostics, sensitivity analyses, and complementary non-
parametric or machine learning approaches should be part of 
a robust analytic workflow. 2-14

A further conceptual point is the distinction between 
target prediction accuracy and feature importance accu-
racy in supervised models like logistic regression. Target 
prediction accuracy can be judged against ground truth 
labels, but feature importance does not have a direct 
ground truth, and coefficients primarily reflect contri-
butions to the model’s predictions under its assumptions 
rather than true biological associations. As a result, high

predictive performance does not guarantee reliable or stable 
feature importance rankings.

To strengthen inference about biologic relevance, re-
searchers can adopt multifaceted strategies that reduce 
reliance on parametric assumptions and label-driven ar-
tifacts. Unsupervised methods such as feature agglomer-
ation and highly variable gene selection can reveal structure 
in the data independent of outcomes. These can be fol-
lowed by nonparametric, nonlinear association measures 
like Spearman correlation with P values to assess relation-
ships without imposing strict model forms. While supervised 
models like logistic regression may exhibit instability in 
feature ranking because of label-driven errors, approaches 
such as feature agglomeration, Highly Variable Gene Se-
lection, and Spearman correlations can provide more stable 
rankings by decoupling feature evaluation from outcome 
labels. Together, these complementary methods can im-
prove robustness and interpretability in genomic analyses.
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