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Introduction

The gut microbiome modulates the immune system 
and has been associated with clinical outcomes in 
patients with non-small cell lung cancer (NSCLC) 
treated with immunotherapy. However, immune-
related taxa identified across studies are 
inconsistent, partly due to the lack of standardized 
methods for differential abundance analysis (DAA).

Here, we analyzed the gut microbiome of patients 
treated with neoadjuvant immunotherapy plus 
chemotherapy (experimental arm) of the NADIM II 
trial (NCT03838159), applying multiple statistical 
approaches based on both relative abundance and 
estimated counts.
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Relative abundance data were analyzed using MaAsLin3 and LEfSe for 
DAA. As many DAA methods rely on count data, estimated absolute 
counts were also used to perform complementary analyses with 
ALDEx2, ANCOM2, Corncob, DESeq2, edgeR, LEfSe, MaAsLin3, and 
metagenomeSeq. Multivariate analyses were conducted with ANCOM2 
and MaAsLin3, adjusting for sex, age, BMI, and batch. 
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Bacterial taxa were defined as consensus taxa only if identified by both relative 
abundance–based MaAsLin3 and LEfSe, and by at least four count-based methods.

STUDY DESIGN METAGENOMIC SEQUENCING

MICROBIOME ANALYSIS

According to the consensus taxa 
definition, an unclassified 
Clostridiaceae species (SGB15090) 
was enriched in patients who 
achieved pCR. Similarly, patients 
with longer PFS showed enrichment 
of Ruminococcus bicirculans  and 
Clostridiaceae unclassified 
(SGB15090).

After neoadjuvant treatment, a 
distinct set of taxa emerged. 
Notably, Akkermansia muciniphila 
emerged as a significant consensus 
taxon associated with pCR in post-
treatment samples. Moreover, 
Bacteroides cellulosilyticus was 
associated with patients who 
achieved an 18-month PFS.

Methods
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Results

Conclusion A consensus-based approach integrating multiple statistical methods identified robust taxa associated with pCR 
and survival outcomes. These findings highlight the importance of methodological standardization and support the 
use of integrative analytical strategies to improve the reproducibility of microbiome-based biomarkers.
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