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Abstract:
The global emergence of MDR gram-negative pathogens, particularly Klebsiella pneumoniae, poses a significant threat to public health sector. World Health Organization have categorized K. pneumoniae as a critical priority pathogen in the 2024 bacterial priority pathogen list. The organism is a prominent cause of healthcare-associated infections (HAI), including UTIs, bloodstream infections, RTIs. It is reported to produce biofilms and acquiring resistance determinants such as carbapenemases complicating treatment strategies. In view of above problems, the present study was conceptualized to identify and characterize K. pneumoniae strains and to elucidate the mechanisms underlying drug resistance. Clinical isolate and reference strain (K.P MTCC-109) were procured from ICMR-RMRC Gorakhpur repository to perform cultural, morphological, and biochemical characterization. Antibiotic susceptibility profiling was performed using the modified kirby–bauer disk diffusion assay and broth dilution assay to determine minimum inhibitory concentration. Biofilm formation was quantitatively analysed at different time intervals (19, 24, and 48 hours). Inhibition of biofilm with antibiotics and antibacterial effect of biosynthetic molecules were evaluated. The EDTA synergy test and rapid diagnostic kit tests were also performed. The results demonstrated that clinical isolate was found to be resistant with imipenem as well as streptomycin, vancomycin, tetracycline with MIC ranging from 15.62 to >1000 µg/ml. Biofilm production was high & was eradicated by ciprofloxacin in clinical isolates. Clinical isolates showed resistance with biosynthetic molecule. EDTA synergy test signified MBL production and rapid diagnostic kit showed the presence of NDM and OXA-48 (carbapenemsase enzymes). The study highlights the emergence of MDR in strains of K. pneumoniae including biofilm formation as one of the key contributors to antibiotic resistance and emphasizes on the need for novel therapeutic strategies targeting drug resistance mechanisms. This investigation provides insights regarding MDR, contributing to the development of effective interventions against MDR strains of K. pneumoniae infections.
