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Pathogen spectrum, antibiotic resistance analysis, and the correlation with CEA and CA19-9 in
postoperative infections following gallbladder cancer surgery

ZHANG Guanchao, LIU Songjie, ZHAO Jian, SHEN Yuhou, LI Weijie, XU Bing (Department of
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General Surgery Interventional Therapy ,Xinxiang Central Hospital , Xinxiang 453000, Henan ,China)

Objective To investigate the distribution and antimicrobial resistance profiles of pathogens associated with
postoperative infections in gallbladder cancer patients, and to analyze their correlations with postoperative
carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA19-9) levels,in order to provide evidence for early
diagnosis and individualized treatment of postoperative infections.  Methods A total of 150 patients who underwent
surgery for gallbladder cancer at our hospital between January 2020 and December 2024 were retrospectively enrolled.
Postoperative infection surveillance was conducted on days 3 and 7 after surgery, and relevant preoperative and
postoperative clinical data were collected. Serum samples obtained on postoperative days 3 and 7 were analyzed for CEA

and CA19-9 concentrations using chemiluminescent immunoassay (CLIA). Differences in CEA and CA19-9 levels
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between infected and non-infected groups were evaluated using t-tests, and independent risk factors for postoperative

infection were identified via multivariate logistic regression. Results Among the 150 patients, the postoperative
infection rate was 38. 67 % (58/150) ,including intra-abdominal infections (26 cases,45.17 %) ,biliary tract infections (16
cases,27.59%) ,respiratory infections (9 cases,15.52% ) ,and urinary tract infections (7 cases,11.72%). A total of 75
pathogens were isolated,comprising 43 Gram-negative bacteria (57.21%),22 Gram-positive bacteria (29. 31%),6 fungi
(7.76%) ,and 4 viruses (5.72%). The most common pathogen was Escherichia coli (20 strains,26. 67 %) ,followed by
Staphylococcus aureus (9 strains, 12. 00%) s Pseudomonas aeruginosa (7 strains. 9. 33%) , Klebsiella pneumoniae (6
strains,8. 00 %) sand Acinetobacter baumannii (4 strains,5. 33%). Antimicrobial susceptibility testing revealed that E.
coli exhibited resistance rates of 23. 53% to ceftriaxone and 18. 82% to imipenem, with a 41. 18% resistance rate to
fluoroquinolones. S. aureus showed 35. 71% resistance to methicillin and 42. 86% to penicillin. P. aeruginosa
demonstrated resistance rates of 37. 50% to aminoglycosides and 32. 14% to ciprofloxacin. Resistance to carbapenems
was observed in K. pneumoniae (21.43%) and A. baumannii (45. 83%). On postoperative days 3 and 7,the CEA
levels in the infection group were significantly higher than those in the non-infection group [ (30.52410. 36) ng/mL and
(28.74+9. 44) ng/mL vs. P<C0.01],as were the CA19-9 levels [(175. 64458, 43) U/mL and (168.29+55.12) U/mL
vs. P<C0.01]. Multivariate logistic regression analysis identified intraoperative blood loss (OR=1. 005,95% CI:1.001-
1.009,P=0. 021) ,operative time (OR=1, 012,95% CI:1.003-1. 022, P =0. 008) , postoperative CEA (OR=1. 058,
95% CI: 1. 018-1. 099, P = 0. 004), and postoperative CA19-9 (OR=1. 023,95% CI: 1. 001-1. 045, P = 0. 039) as
independent risk factors for postoperative infection. Conclusion Gram-negative bacteria are the predominant pathogens
in postoperative infections following gallbladder cancer surgery,with E. coli sP. aeruginosa,» and K. pneumoniae being
the most frequently isolated organisms. Several pathogens exhibited high resistance to commonly used antibiotics,
particularly A. baumannii resistant to carbapenems and E. coli resistant to cephalosporins. posing significant challenges

to clinical management. Elevated postoperative CEA and CA19-9 levels are significantly associated with infection and may

serve as predictive biomarkers for postoperative infectious complications.
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