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Analysis of pathogen distribution and related risk factors of multidrug-resistant bacterial infection in the
lungs of neurosurgery patients after craniocerebral surgery

QING Hongna, WANG Bo,ZHU Zhaoxian (Department of Neurosurgery, The First Affiliated Hospital of
Nanyang Medical College s Nanyang 473000, Henan ,China) ™

Objective  This study aimed to investigate the distribution of multidrug-resistant ( MDR) bacterial
infections in neurosurgical patients following cranial surgery and to analyze the risk factors associated with MDR
infections. Methods A total of 108 neurosurgical patients who underwent cranial surgery at our hospital between July
2021 and July 2024 were included in this study. All patients developed postoperative pulmonary infection symptoms and
were confirmed through microbial cultures. Sputum or tracheal aspirate samples from all patients were analyzed using the
VITEK 2 automated microbial identification system for pathogen identification and antimicrobial susceptibility testing.
The distribution and antibiotic resistance patterns of the pathogens were analyzed. Demographic information, type of
surgery, ICU length of stay, duration of mechanical ventilation, and antibiotic use were collected as clinical data.
Univariate analyses using the chi-square test and t-test were performed to screen potential risk factors, and multivariate
logistic regression analysis was conducted to identify independent risk factors for MDR infections.  Results Among the
108 patients, 142 bacterial strains were isolated, of which 57. 75% (82 strains) were multidrug-resistant. The main
pathogens included Acinetobacter baumannii (36.66%) ,Klebsiella pneumoniae (23.87%) ,Escherichia coli (16.21%),

and Pseudomonas aeruginosa (13. 42%). Antimicrobial susceptibility testing revealed that the resistance rates of
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Acinetobacter baumannii were 65. 89% to carbapenems (e. g. ,imipenem and meropenem),71. 23% to ceftazidime, and
53.66% to amikacin, while its susceptibility rate to polymyxin B was 90. 23%. Klebsiella pneumoniae showed resistance
rates of 56.42% to carbapenems,63. 21% to ceftazidime,and 60. 66 % to fluoroquinolones (e. g. , ciprofloxacin) , with a
susceptibility rate of 89. 48% to polymyxin B. Univariate analysis showed that factors such as mechanical ventilation
duration =7 days,ICU length of stay —=14 days, preoperative use of broad-spectrum antibiotics,diabetes,age =65 years,
BMI >>25,hypertension, coronary heart disease, and postoperative complications were significantly associated with MDR
infections (P<C0.05). Multivariate logistic regression analysis identified mechanical ventilation duration =7 days (OR=
2.89,95% CI:1.47-5. 68, P =0. 002),ICU length of stay =14 days (OR=2. 70,95% CI;1. 31-5. 55, P =0. 007),
preoperative use of broad-spectrum antibiotics (OR = 6. 31, 95% CI; 2. 56-15. 55, P < 0. 001), and postoperative
complications (OR=2.94,95% CI;1.26-6. 84, P =0.013) as independent risk factors for MDR infections. ~ Conclusion

The primary pathogens responsible for pulmonary infections in neurosurgical patients following cranial surgery were A.
baumannii and K. pneumoniae,with a high prevalence of MDR infections. These pathogens exhibited strong resistance to
carbapenems, cephalosporins, and fluoroquinolones, but remained highly susceptible to polymyxin B. Mechanical
ventilation duration,ICU length of stay. preoperative use of broad-spectrum antibiotics.and postoperative complications

were identified as independent risk factors for MDR infections.
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