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Correlation between microbial microenvironment characteristics and clinical phenotypic profiles in tissue
necrosis of necrotizing enterocolitis among extremely preterm infants

LIN Su,JIANG Huai, MAI Jingyun, LIN Zhenlang (Department of Neonatology sSecond Affiliated Hospital
of Wenzhou Medical University sWenzhou , Zhejiang 325000,China) ™"

Objective  This study aims to explore the gut microbiota characteristics of small intestinal contents in
extremely premature infants with necrotizing enterocolitis (NEC) during surgery and their correlation with the degree of
tissue necrosis,offering new insights into NEC’s pathogenesis and therapeutic strategies. Methods From April 2015 to
April 2025,30 extremely premature infants with NEC who underwent surgery at [ hospital name | were enrolled and
grouped by necrosis severity into mild (n=8), moderate (n=12),and severe (n=10) groups. Clinical data and small
intestinal content samples were collected to analyze clinical features, blood indicators, gut microbiota diversity, and
correlations.  Results The severe group showed significantly lower gestational age, birth weight,and Apgar scores than
the mild group (P <C0. 05). With increasing necrosis, the age of onset decreased,and the incidence of abdominal wall
erythema,hypotension, and pneumoperitoneum rose significantly. The severe group had notably higher rates of these
complications than the mild group (P <C0. 05). Platelet counts declined, CRP levels rose, and blood sodium levels
increased in the moderate group but dropped in the severe group. Compared to the mild group,the severe group exhibited
statistically significant differences in platelet count, CRP, and blood sodium (P <C0. 01). Gut microbiota diversity
decreased with worsening necrosis. Shannon indices were 3. 8540. 62,2, 9140, 53,and 1. 76 +0. 48 for mild, moderate,

and severe groups.respectively, with statistically significant differences (P<C0. 01). Pathogenic bacteria Ce. g. - Klebsiella
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pneumoniae s Escherichia coli ) increased, while beneficial bacteria (e. g., Bifidobacterium breve, Lactobacillus
rhamnosus) decreased with greater necrosis. In the severe group,Klebsiella pneumoniae and Escherichia coli abundances
were 41% and 27 % ,versus 18% and 15% in the mild group (P <C0.05). Pathogenic bacteria positively correlated with
reduced platelet count, elevated CRP, abnormal blood sodium, and clinical symptoms, while beneficial bacteria showed
negative correlations. Conclusion  This study reveals the clinical manifestations, blood indicator changes, and gut
microbiota imbalances in NEC infants. Microbiota dysbiosis may be a key factor in NEC development. Future research
could investigate microbiota regulation mechanisms and evaluate probiotics or prebiotics for NEC prevention and
treatment. Multi-omics technologies can further clarify NEC’s pathogenesis for better diagnostic and preventive

approaches.
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Table 1 Comparison of general characteristics among groups
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Table 2 Clinical manifestations of the two groups of children
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Table 3 Blood test results of the two groups of children
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Table 4 Results of gut microbiota diversity in the two groups
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8RR RT = B % T AR
6 MEFEMSBIERERRALKREREENHEX
o

T LR i T TR AR LI RAE AR S R
IBCRE P Z [ 56 3R, AT T AHOCME A0 AT . Il 48 5 i
AR 5 MR (PLT 2 FAH X (r=0.43). 5 C
R P (CRP) B IE A 56 (- =0. 62) , 5 1Ml Al /K - 1
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K (r=-0.49), SR BELIBE R IEA K (r=0.22), 5
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R ERE EAE (r=0.40), 5K EEFME =
0.45), MERFAAFE S PLT 2HAMHE(r=-0.49), 5
CRP 2 HAHKE G- =-0.32), Sl 4H/KFRIEM K=
0. 36) , 5 I BELT BE 2 1A & (r =-0. 33) . 5K 2
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