Clinical profile and expression of resistance-associated genes of multidrug-resistant Pseudomonas aeruginosa in a referral hospital
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Introduction. Pseudomonas aeruginosa is a major nosocomial pathogen characterized by high levels of antimicrobial resistance. Understanding the genetic basis of resistance in clinical isolates is essential for infection control and therapeutic optimization.
Aims. To determine the clinical outcome and resistance-associated gene expression of multidrug-resistant (MDR) P. aeruginosa isolated from patients in a referral hospital.
Methods. This cross-sectional study analyzed 31 P. aeruginosa isolates from adult patients at Dr. M. Djamil Hospital, Padang, between May and September 2024. Isolates were mainly obtained from sputum, with additional samples from blood, urine, and wound swabs. Antimicrobial susceptibility testing was performed using the VITEK® 2 system. Genomic DNA was extracted and subjected to PCR amplification targeting resistance genes (AmpC, MexA, NfxB, OprM, OprD). Clinical data included ICU admission, mortality, and length of hospital stay.

Results. Of 31 isolates, 23 were non-MDR and 8 (25.8%) were MDR. Patients with MDR isolates were older, predominantly male, had a history of ICU admission, and had longer hospital stays. Genetic analysis demonstrated that the AmpC, MexA, and Nfx genes were expressed in all isolates within the MDR and >90% in the non-MDR group. The OprD gene exhibited higher expression levels in the MDR-PA group compared to the non-MDR group. Conversely, the OprM gene showed the opposite pattern, with higher expression observed in the non-MDR group. High resistance rates were observed against ciprofloxacin (32.3%), ceftazidime (32.3%), and meropenem (29.0%). 
Discussion. The widespread expression of resistance genes across both MDR and non-MDR isolates suggests that phenotypic resistance is driven by complex mechanisms beyond gene presence alone. Strengthened antimicrobial stewardship and integration of molecular diagnostics are urgently needed to optimize patient care.
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