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Advances in research on the antimicrobial resistance mechanisms of carbapenem-

resistant pseudomonas aeruginosa
GAO Zhe', ZHAO Jingming®(1. Qingdao Medical College, Qingdao University, Qingdao 266071, China; 2. Affiliated Hospital of
Qingdao University, Qingdao 266003, China)

[Abstract] Pseudomonas aeruginosa (PA) is a Gram-negative opportunistic pathogen widely distributed in natural
ecosystems and clinical settings. Leveraging its robust environmental adaptability and genomic plasticity, PA has emerged as a
major predominant pathogen responsible for hospital-acquired infections. Individuals in high-risk groups, including intensive care
unit (ICU) patients, burn victims, and immunocompromised populations, face a markedly elevated risk of PA infection, which can
trigger a range of severe infectious diseases such as pneumonia, bloodstream infections, and urinary tract infections. Carbapenem
antibiotics (e.g., imipenem, meropenem) were once regarded as the core last line of defense for clinical treatment of multidrug-
resistant PA infections, attributed to their broad antimicrobial spectrum and high stability against B-lactamases. However, with the
extensive clinical utilization of these agents, the global detection rate of carbapenem-resistant Pseudomonas aeruginosa (CRPA)
has been steadily increasing. As one of the ESKAPE pathogens prioritized highest for prevention and control by the World Health
Organization (WHO), CRPA not only poses formidable challenges to clinical anti-infective therapy, but also markedly elevates
patient mortality rates and imposes a substantial burden on healthcare systems. To clarify the molecular mechanisms underlying PA
resistance, this review systematically summarizes the recent research advances in the intrinsic, acquired, and adaptive resistance
mechanisms of PA, aiming to provide theoretical support and references for the clinical prevention and control, early diagnosis, and
development of novel therapeutic regimens against CRPA.

[Key words] Pseudomonas aeruginosa; carbapenem-resistant Pseudomonas aeruginosa; drug resistance mechanism;

carbapenemases
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