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Enhancing lipoprotein(a) association 

studies: A complementary approach 

to principal component analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kempkes et al. have made a valuable contribution to the
field of cardiovascular medicine by investigating the link
between lipoprotein(a) (Lp[a]), atherosclerotic cardiovascu-
lar disease (ASCVD), and human monocyte inflammation. 1 

In their observational study of 60 subjects, they demon-
strated that individuals with high Lp(a) levels ( > 350 nmol/L)
exhibit an inflammatory signature, including significantly
higher plasma concentrations of the cytokine C-X-C motif
chemokine ligand 10 (CXCL10), compared to those with
low Lp(a) levels ( < 25 nmol/L). Nevertheless, their conclu-
sion that this inflammation is not accompanied by changes
in chromatin accessibility in circulating classical monocytes
warrants further discussion. The methodological approach,
particularly the use of principal component analysis (PCA)
and bulk sequencing, may be limited in its ability to cap-
ture the complex and nonlinear characteristics of epigenetic
data. 

This interpretation relies heavily on PCA, a linear dimen-
sionality reduction technique. Although PCA is widely used
for visualizing and interpreting high-dimensional datasets,
its effectiveness depends on the assumption that the underly-
ing data structure is linear. 2-6 However, this assumption may
fall short in capturing the complexity of biological systems,
where epigenetic regulation is shaped by gene-environment
interactions and dynamic cellular responses that often follow
nonlinear patterns. As a result, linear methods may fail to de-
tect subtle but clinically relevant signals, potentially leading
to oversimplified interpretations of the epigenetic basis of in-
flammation. 

While Kempkes et al. included additional analyses, their
approach to dimensionality reduction and visualization did
not fully account for the nonlinear structure of epigenetic
dynamics. Combined with bulk sequencing, this may have
limited their ability to detect subtle temporal shifts and cel-
lular interdependencies that potentially precede inflamma-
tion. Although nonlinear visualization tools like t-Distributed
Stochastic Neighbor Embedding (t-SNE) and Uniform Mani-
fold Approximation and Projection (UMAP) are widely used
in high-dimensional biological data analysis, they remain
1933-2874/© 2025 National Lipid Association. Published by Elsevier Inc. All righ
similar technologies. 
https://doi.org/10.1016/j.jacl.2025.08.021 
primarily exploratory and are not well-suited for feature pri-
oritization or statistical inference. 

To address these limitations, future studies should adopt
a more comprehensive analytical framework that focuses
on biologically meaningful feature selection and robust sta-
tistical modeling. Unsupervised methods such as Feature
Agglomeration and Highly Variable Gene Selection offer
promising alternatives to traditional linear approaches, en-
abling the identification of key microbial signatures with-
out imposing restrictive assumptions. 7 , 8 Additionally, non-
parametric correlation measures like Spearman’s rho and
Kendall’s tau are well-suited for detecting monotonic rela-
tionships in epigenetic data, thereby enhancing both analyti-
cal precision and interpretability. 9 , 10 

In conclusion, advancing epigenetic research in cardio-
vascular medicine requires analytical frameworks that move
beyond linear assumptions. Robust approaches such as Fea-
ture Agglomeration and Highly Variable Gene Selection al-
low for biologically meaningful feature selection, while non-
parametric correlation measures like Spearman’s rho and
Kendall’s tau offer greater flexibility in capturing complex
associations. These methods provide a more accurate basis
for identifying early epigenetic indicators of inflammation
and improving clinical decision-making. 
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