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The impact of changes in gut microbiota on the clinical prognosis of patients with heart failure

LIU Tingting', LIU Pihong®, PENG Cailiang® s GENG Naizhi® (1. Heilongjiang University of Chinese
Medicine s Harbin 150040 ,China ;2. The First Affiliated Hospital of Heilongjiang University of Chinese Medicine)

Objective To explore the changing characteristics of the intestinal microbiome in patients with heart
failure (HF) and analyze the association between these changes and patients’ clinical prognosis. Methods Prospective
cohort study including 155 patients diagnosed with heart failure. The diversity and composition of the intestinal
microbiome were analyzed through 16S rRNA gene sequencing, and statistical methods were applied to evaluate the
relationship between microbiome characteristics and clinical prognosis. Results  The diversity of the intestinal
microbiome in patients with heart failure was significantly lower than that in healthy controls (Shannon index:3.540. 4
vs. 4.240.3,P<C0.05). In terms of bacterial composition, the relative abundance of Bacteroides and Prevotella was
significantly increased in patients with heart failure (Bacteroides:30. 5% 5. 2% vs. 22. 3% 4. 1%, P <0. 05;
Prevotella :15. 8% + 4. 7% vs. 10. 2% £ 3. 6%, P < 0. 05), while the relative abundance of Bifidobacterium and
Lactobacillus was significantly reduced (Bifidobacterium :7.9% +2.3% vs. 12.1% +3. 4%, P < 0. 05; Lactobacillus :
4.3%+1.5% vs. 7.8% +=2.6%,P <C0.05). During the 12-month follow-up period, patients with heart failure had
higher rates of complications, including acute kidney injury (15. 5%), arrhythmia (23. 2%), sudden cardiac death
(7.7%), and overall hospitalization (43. 9%), significantly affected patient survival and event-free survival. Cox
regression analysis showed that acute kidney injury, arrhythmia, and sudden cardiac death significantly reduced overall
survival,and an increase in hospitalization rates significantly reduced event-free survival. Conclusion The diversity of
the intestinal microbiome in patients with heart failure is reduced, and the composition of specific bacterial groups

undergoes significant changes. These changes are closely related to the poor clinical prognosis of the patients.
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Table 1 Baseline clinical characteristics and laboratory test results
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Fig. 1 Changes in left ventricular ejection fraction (LVEF) and
N-terminal pro-B-type natriuretic peptide (NT-proBNP)
levels during follow-up
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Table 2 Pairwise comparison of LVEF and NT-proBNP between
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Table 3 Incidence of complications and prognosis analysis
of patients with heart failure
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p <0.0001
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Number at risk

48 36

Time
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Fig. 2 Kaplan-Meier survival curves for overall survival and
event-free survival (hospitalization)
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Fig. 3 Comparison of alpha diversity of Shannon and Simpson
indices of intestinal microorganisms at baseline and 12 months
of follow-up
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Fig. 4 Results of P-diversity analysis of intestinal microbiota based
on principal coordinate analysis (PCoA) at baseline and 12 months
of follow-up

5 MEREMAERSH

AR it 2 M) 53 B RO0E RN (LETSe) 43 A iR
I3 Eb A B 7 0 1) S R A A A W A 2K BT a3 i Ry
Bacteroides spp. s Lactobacillus spp. s Ruminococcus
spp. Fl Faecalibacterium spp. (B 5), Bacteroides
spp. TEFEL N WA XS F B2y 20. 3400 £5. 23 %, BE Vs
12 A IE8mey 9. 87% , [l BEHL , Lactobacillus spp.
EREVT 12 AR INY) 3. 28% ; Ruminococcus spp.
YT 12 A E#IME 2. 69%; Faecalibacterium
spp. TERAVI 12 A ARG 2. 27% (£ 4). LEfSe
ST A ARERWY, IR 4 B2 B 0AY B 3 A P T RE
50 ) v R R T ACR AR



. 1264 -

T E B R AE M F EE
Journal of Pathogen Biology

2024 4F 11 5519 B 11 )
Nov. 2024, Vol.19,No. 11

x4 BEEZMEEDR 12 DA LESe 2T ERGEMEDMEELILR
Table 4 Comparison of differential intestinal microbial abundances
by LEfSe analysis between baseline and 12-month follow-up

Baseline 12 months

[CGR7ESi] %) %) ¢ P
Bacteroides spp. 20.3445.23 30.2145.22 7.071 <C0.05
Lactobacillus spp. 5.15+1. 20 8.43+1.16 9.899 <C0.05
Ruminococcus spp. 15.3343.54  18.02+3.72 2.828 0.013

Faecalibacterium spp. 10.45+2.92  12.72+2.31  2.828 0.016

Baceraides spp
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Ruminococcus spp. _

0 1 2 3
LDA Effect Size (log10)

5 B&MEG 12 AR EEREMENH LESe 547,
XA LAD >2.0 HP<<0.05 WEREEMEME
Fig. 5 LEfSe analysis of intestinal microbiota of patients at baseline
and 12 months of follow-up,showing only differentially enriched
microbiota with LAD 2. 0 and P<<0. 05
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Fig. 6 Boxplot of differential intestinal microbial abundance
of LEfSe analysis at Baseline and 12 months of follow-up
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Fig.7 Spearman Correlation between significantly different gut

microbiota and clinical characteristics in patients with heart failure
after 12 months of follow-up
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