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Gut microbiota alterations and their association with clinical outcomes in critically ill septic patients
under a fluid management strategy

DU Pengfei, WANG Yin (Intensive Care Unit , ] iangnan University Affiliated Hospital » Wuzxi s Jiangsu 214000,
China) ™

Objective To investigate the impact of a restrictive fluid management strategy on the gut microbiota and
clinical outcomes in patients with severe sepsis, and to analyze the correlation between changes in the microbiota and
prognosis. Methods A prospective study was conducted on 80 patients with severe sepsis admitted to the ICU of our
hospital from April 2024 to April 2025. The patients were divided into a restrictive fluid management group (n=40) and
a conventional fluid management group (n=40). Fluid input and output, hemodynamic parameters,and fecal samples
were collected for 16S rRNA sequencing. The diversity and abundance of the microbiota were compared, and the in-
hospital mortality rate, mechanical ventilation duration,length of hospital stay,and complication incidence were recorded.
Pearson correlation analysis was used to assess the relationship between the microbiota and clinical outcomes.  Results

The fluid input in the restrictive group was significantly lower than that in the conventional group on days 1 and 2
(2501.634156. 43 ml vs. 3017.684199.75 mL.r=19.24,P<70.01;1997.504156.33 mL vs. 2506. 104198, 35 mL.
t=17.85,P<C0.01),with a significant reduction in cumulative balance on day 1 (696. 85+107. 82 mL vs. 1103. 05+
135.34 mL,t=23.89,P<C0.01). The a-diversity in the restrictive group was significantly higher,with a Shannon index
of 3.48£0.31 vs. 2.8140.27 (+=10.37,P<C0.01) and a Simpson index of 0. 850,03 vs. 0.7540.04 (+=11.96,P
<C0.01). The relative abundance of Bifidobacterium and Lactobacillus increased to 15. 2% and 12. 3% , respectively,
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while Escherichia and Proteobacteria decreased significantly. In terms of clinical outcomes, the restrictive group had a
shorter duration of mechanical ventilation by 2. 76 days (7. 45=+1. 31 days vs. 10.21+£1. 49 days,r=38. 823, P <C0.01)
and a shorter length of hospital stay by 3. 47 days (15.37=+1. 84 days vs. 18.84+2.00 days.t=38.068,P<C0.01). The

in-hospital mortality rate, incidence of acute kidney injury, ARDS, and MODS all showed a downward trend (all P >

0. 05). Correlation analysis revealed that Lactobacillus was negatively correlated with mechanical ventilation duration (R

=-0. 478) , while Bacteroides was positively correlated with the incidence of complications (R=0. 392).

Conclusion

Restrictive {luid management can significantly reduce positive fluid balance,improve gut microbiota diversity and beneficial

bacterial abundance.thereby shortening the duration of mechanical ventilation and length of hospital stay. Changes in the

gut microbiota may be an important biological intermediary for the improved prognosis of sepsis with restrictive fluid

strategies, providing a new ecological target for precision fluid therapy.
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