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Microbiological spectrum and risk factors of bloodstream infections associated with immunotherapy in
patients with gastric cancer
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Seventh People’s Hospital) sChangzhou 261000, Jiangsu »China) ™

Objective  To investigate the pathogen spectrum and risk factors of bloodstream infections (BSIs)
associated with immunotherapy in patients with gastric cancer,and to provide evidence-based guidance for infection control
and empirical antimicrobial selection in clinical practicee. ~ Methods A retrospective analysis was conducted on 120
patients with pathologically confirmed gastric cancer who were admitted to our hospital in 2024. Among them,62 patients
received immunotherapy (immunotherapy group) and 58 did not (control group). Laboratory-confirmed BSI events were
defined according to the U. S. Centers for Disease Control and Prevention/National Healthcare Safety Network (CDC/
NHSN 2023) criteria. Clinical data,including demographic characteristics, comorbidities, treatment regimens, duration of
catheterization, history of antibiotic or corticosteroid use, and laboratory parameters, were collected. Pathogens were
identified by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry ( MALDI-TOF MS, VITEK
MS) ,and antimicrobial susceptibility testing was performed following CLSI M100 (2024) standards. Group comparisons

*

CENEEEGEMID N R (1990-) 2, IR TLFFFF I R N B WF o8 A, 3R B W, AF 5 5 1)« ol 9 S 00 T O SR S S B R T T 2 LA
E-mail:czqysl@163. com



PR AR AWM F R A
Journal of Pathogen Biology

2026 4F 2 H 55 21 5 2
Feb. 2026, Vol.21,No. 2

Do
—
~

were conducted using the X* test, z-test, or non-parametric tests. Variables selected by least absolute shrinkage and
selection operator (LLASSO) regression were entered into a multivariate logistic regression model to estimate adjusted
odds ratios (aORs) and 95% confidence intervals (CIs). Results A total of 24 BSI cases were confirmed (overall
incidence 20.00%) ,including 16 cases in the immunotherapy group (25. 81%) and 8 in the control group (13.79%),
showing a significant difference (P = 0. 045). Twenty-four pathogenic strains were isolated, consisting of 15 Gram-
negative bacteria (62. 50%),7 Gram-positive bacteria (29. 17%),and 2 fungi (8. 33%). The predominant pathogens
were Escherichia coli (7 isolates, 29. 17%) , Acinetobacter baumannii (3,12. 50%) , Pseudomonas aeruginosa (3,12.
50%) . Staphylococcus aureus (3,12, 50%) , coagulase-negative Staphylococcus spp. (2,8.33%) ,and Candida albicans
(2,8.33%). The detection rates of extended-spectrum B-lactamase ( ESBL)-producing strains, carbapenem-resistant
Enterobacteriaceae (CRE) ,methicillin-resistant S. awureus (MRSA) ,and vancomycin-resistant Enterococcus (VRE) were
35.71%,15.00%,30.00% ,and 22. 22% , respectively. Fluconazole resistance among fungi was 12. 50%. The detection
rates of A. baumannii (18.75% vs. 6.25%,P=0.042) and fungi (12.50% vs. 4.17%,P =0.048) were significantly
higher in the immunotherapy group. Multivariate logistic regression identified catheter retention =14 days (3=0. 82,SE
=0.33,Wald X*=6.11,a0R=2.27,95% CI:1.13-4. 56, P =0. 017) , prior broad-spectrum antibiotic use >7 days (B=
0.86,SE=0. 38, Wald X* =4.97,a0R=2.36,95% CI:1.09-5.12,P =0. 028) ,and corticosteroid therapy =10 days (B=
0.63,SE=0.31,Wald X*=4.10,a0R=1.88,95% CI:1.01-3.59,P =0. 042) as independent risk factors for BSI. The
model demonstrated good discrimination (AUC=0. 809) and calibration ( Hosmer Lemeshow P =0. 658). The 28-day
mortality rate among infected patients was 12. 50% (3/24),significantly higher in the immunotherapy group than in the
control group (15.63% vs. 8.33%,P=0.049). Conclusion Patients with gastric cancer undergoing immunotherapy
have a higher incidence of bloodstream infections, with Gram-negative bacteria predominating. The proportion of A.
baumannii and fungal infections is notably increased, and antimicrobial resistance remains a major concern. Prolonged
catheterization, extended use of broad-spectrum antibiotics, and long-term corticosteroid therapy are independent risk
factors for BSL. Enhanced infection risk assessment, strict catheter management, and rational antimicrobial stewardship

are essential to reduce infection-related adverse outcomes.
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Table 2 Comparison of pathogen spectrum distribution
of bloodstream infections in patients with gastric cancer
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Table 3 Resistance spectrum of major pathogenic bacteria
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Table 4 Univariate and multivariate Logistic regression analysis
of bloodstream infection in patients with gastric cancer
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Table 5 Treatment and outcome of bloodstream infection
in patients with gastric cancer
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