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Analysis of risk factors for multidrug resistance in patients with ventilator-associated pneumonia
complicated by prolonged invasive mechanical ventilation in the ICU

HU Tongtong', CHEN Yongwu®, HU Zhicheng’[1. Dept. of Pharmacy, Shexian Branch of the Second Affiliated
Hospital of Zhejiang University School of Medicine, Anhui Huangshan 245200, China; 2. Dept. of Pharmacy,
the First Affiliated Hospital of USTC (Anhui Provincial Hospital) , Hefei 230001, China; 3. Dept. of Critical
Care Medicine, Shexian Branch of the Second Affiliated Hospital of Zhejiang University School of Medicine,
Anhui Huangshan 245200, China]

ABSTRACT OBJECTIVE To analyze the risk factors for multidrug-resistant organism (MDRO) infection in patients with
prolonged invasive mechanical ventilation (IMV) complicated by ventilator-associated pneumonia (VAP) in the intensive care unit
(ICU), thus providing a reference for improving the clinical effect of VAP treatment in this region. METHODS A retrospective
analysis was performed on the clinical data of patients who were admitted to the ICU in Shexian Branch of the Second Affiliated
Hospital of Zhejiang University School of Medicine (hereinafter referred to as “our hospital” ) from October 2022 to February
2025, received prolonged IMV, and developed VAP. The distribution and drug resistance of pathogens were statistically analyzed.
Patients were divided into the MDRO group and the non-MDRO group according to whether an MDRO infection occurred.
Univariate analysis and multivariate Logistic regression analysis were used to screen independent risk factors for MDRO infection.
RESULTS A total of 281 pathogenic strains were cultured from 97 patients, including 262 Gram-negative bacteria (93.24%) , 9

Gram-positive bacteria (3.20%) , and 10 fungi (3.56%). The main Gram-negative bacteria were Pseudomonas aeruginosa,

. . — Klebsiella pneumoniae subspecies pneumoniae, and Acinetobacter
AEEWE ZHEHE T EFFR 2022 4 R TRI 5T H (No.

baumannii. The former two showed high resistance rates (all=

2022AH040184)
% B—fEE B R, WIICIT I R 252 B2 E- 25%) to common antibiotics such as imipenem, while A.
mail : 64375689@qq.com baumannii demonstrated high resistance to most antimicrobial
#BIEVESE B FAF2900, - EIF o Az . BFSE T 1)« IR R 2427 Bk agents. The main Gram-positive bacteria were Staphylococcus
YW ML IAYY . E-mail: cyw725@126.com aureus subspecies aureus and S. haemolyticus, which were
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resistant to multiple antibiotics such as clindamycin (resistance rates all>>30%). Among 281 pathogenic strains, 121 were MDRO,

62 were resistant to carbapenems, and 33 produced extended-spectrum B-lactamases. The serum albumin<<28 g/L, ICU stay=14

days, and use of benzodiazepines were independent risk factors for MDRO infection in patients with prolonged IMV and VAP in
our hospital’s ICU (odds ratios were 3.289, 2.991 and 2.680, 95% confidence intervals were 1.183-9.144, 1.021-8.765, and 1.012-
7.094, respectively, P<<0.05). CONCLUSIONS Pathogens infecting patients with prolonged IMV and VAP in the ICU are mainly

Gram-negative bacteria, with P. aeruginosa, K. pneumoniae subspecies pneumoniae and A. baumannii, accounting for a high

proportion, and the drug resistance situation is severe. Serum albumin<<28 g/L, ICU stay=14 days, and use of benzodiazepines

are independent risk factors for MDRO infection in such patients.

KEYWORDS invasive mechanical ventilation; ventilator-associated pneumonia; multidrug resistance; risk factors
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