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[Abstract] Objective To investigate the potential mechanisms of sepsis pathogenesis in intensive care
unit (ICU), with a specific focus on the role of skin microbiota, and to evaluate the causal relationships between skin
microbiota and ICU sepsis using Mendelian randomization (MR). Methods A two-sample MR analysis was performed
using skin microbiota genome-wide association study (GWAS) summary data from German population cohorts as
exposures, combined with ICU sepsis susceptibility and 28-day mortality GWAS summary data from the IEU OpenGWAS
database as outcomes. The primary causal effect estimates were generated using the inverse variance weighted (IVW)
method, supplemented by validation through MR-Egger and weighted median approaches. Heterogeneity and pleiotropy
tests, along with sensitivity analyses, were conducted to evaluate the robustness of the results. Results Regarding risk
of ICU sepsis, IVW analysis showed that order Pseudomonadales [odds ratio (OR) = 0.93, 95% confidence interval (95%CI)
was 0.88-0.98], family Flavobacteriaceae (OR = 0.93, 95%CI was 0.90-0.96), and genus Acinetobacter (OR = 0.96,
95%CI was 0.93-0.99) were significantly negatively correlated with the risk of ICU sepsis (all P < 0.05). There was a
significant positive correlation between the risk of ICU sepsis and the presence of B-Proteobacteria (OR = 1.05, 95%CI
was 1.00-1.11) and Actinobacteria (OR = 1.05, 95%CI was 1.00-1.11), both P < 0.05. Regarding 28-day mortality of
ICU sepsis, IVW analysis showed that phylum Bacteroidetes (OR = 0.92, 95%CI was 0.86-0.99), family Streptococcaceae
(OR = 0.92, 95%CI was 0.85-0.98), family Flavobacteriaceae (OR = 0.90, 95%CI was 0.83-0.97), genus Streptococcus
(OR = 0.92, 95%CI was 0.86-0.99), ASVO16 [Enhydrobacter] (OR = 0.92, 95%CI was 0.87-0.98), and ASV042
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[Acinetobacter] (OR = 0.92, 95%CI was 0.88-0.97) were significantly negatively correlated with the 28-day mortality
of ICU sepsis (all P < 0.05); family Moraxellaceae (OR = 1.09, 95%CI was 1.00-1.18) and ASVOO0S8 [Staphylococcus]
(OR = 1.08, 95%CI was 1.03—1.14) was significantly positively correlated with the 28-day mortality of ICU sepsis (both
P < 0.05). Sensitivity analysis and MR-PRESSO showed no heterogeneity, pleiotropy, or horizontal pleiotropy between
skin microbiota and ICU sepsis risk and 28-day mortality rate. Analysis of confounding factors showed that single
nucleotide polymorphisms (SNPs) associated with relevant skin bacteria could independently and causally affect the
risk of ICU sepsis or ICU sepsis related mortality rate, independent of other confounding factors. The Steiger test results
indicated that the established causal relationship was not due to reverse causality. Conclusions Skin microbiota
composition may influence both sepsis susceptibility and 28-day mortality in ICU settings. Family Flavobacteriaceae
demonsirated protective effects against sepsis onset and mortality. These findings provide new perspectives for early

detection and management strategies.
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