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Letter to the Editor

Improving linear discriminant analysis effect size analysis
to enhance its reliability in small sample sizes

Shuang Pang'

'Department of Nursing, Institute of International Medical Science and Technology, Shanghai Sanda University, Shanghai, China.

Dear Editor,

With great interest, I read the recent article
entitled “Characterization of lingual microbiota
in pediatric geographic tongue” published in
The Turkish Journal of Pediatrics.! The study
provides valuable insights into the potential role
of oral microbiota dysbiosis in the pathogenesis
of geographic tongue in children. I would like
to comment on the use of Linear discriminant
analysis Effect Size (LEfSe) for analyzing the
microbiota data and the considerations when
applying this method to small sample sizes.

LEfSe is a Python-based software tool that
integrates statistical testing with biological
consistency estimation to identify features
that are significantly enriched in one or more
investigator-defined groups.? While LEfSe
has been widely employed in thousands of
microbiome studies, recent research indicates
that the method is susceptible to false positives.?
LEfSe does not perform false discovery rate
(FDR) correction, leading to the identification of
a large number of false positives in the absence
of a distinguishing signal. This can mislead
research conclusions and reduce the reliability
of the study. Cho et al. also discovered that
LEfSe frequently exhibits type I errors exceeding
5%, indicating a potential to erroneously
identify non-significant genes as differentially
expressed.* LEfSe method exhibits instability
in sparse datasets, being susceptible to the
degree of data sparsity.® Therefore, caution is

warranted when interpreting results obtained
from LEfSe analysis of sparse microbiome data,
and appropriate validation is necessary.

If the authors intend to retain this approach, it
is advisable to acknowledge the limitations in
the interpretation of the results as a potential
weakness. Additionally, it should be noted that
the methodology section of the paper does not
reference the application of FDR correction.
Given that LEfSe is employed, it is strongly
recommended to implement FDR correction to
mitigate the risk of false positives. To mitigate
potential biases inherent in single-method
analyses, LEfSe-derived results should be
rigorously cross-validated with outcomes from
complementary approaches, such as ANCOM-
BC (for compositionally aware analysis)
and ALDEx2 (for sparse data robustness).®”
Consensus features identified across these
independent frameworks are prioritized
as high-confidence biomarkers, thereby
reducing false discovery risks. Furthermore,
to enhance the robustness of the findings, it is
recommended to reuse publicly available data
by downloading similar cohort data from NCBI
SRA or EBI MGnify to expand the sample size.

In conclusion, this study revealed the
association between pediatric geographic
tongue and dysbiosis of the lingual microbiota,
providing new insights into the pathogenesis of
geographic tongue. While LEfSe is a valuable
tool for microbiome analysis, its limitations,

B4 Shuang Pang = meetpang@sandau.edu.cn

Received 9th February 2025, accepted 26th February 2025.

Copyright © 2025 The Author(s). This is an open access article distributed under the Creative Commons Attribution License (CC BY),
which permits unrestricted use, distribution, and reproduction in any medium or format, provided the original work is properly cited.

290

The Turkish Journal of Pediatrics » March-April 2025


https://orcid.org/0000-0002-3874-9864
mailto:meetpang@sandau.edu.cn
https://creativecommons.org/licenses/by/4.0/

Turk | Pediatr 2025; 67(2): 290-291

particularly in small sample sizes and sparse
datasets, necessitate careful interpretation and
complementary validation.
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