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Abstract

Background and purpose: Hospital surfaces can serve as reservoirs for pathogenic
microorganisms; therefore, disinfectants play a pivotal role in reducing the microbial load and controlling
healthcare-associated infections in healthcare environments. However, the emergence of simultaneous
resistance to antibiotics and disinfectants has posed a major challenge to infection control efforts in hospital
settings. Considering the importance of environmental monitoring of resistant bacteria within the One
Health framework, this study aimed to investigate the presence of antibiotic-resistant bacteria and their
patterns of concurrent resistance to antibiotics and disinfectants on surfaces in intensive care units (ICUs).

Materials and methods: Thirty surface samples were collected from the ICUs of six hospitals in
Isfahan. The samples were tested for the presence of bacteria resistant to ampicillin, ceftazidime,
meropenem, tetracycline, gentamicin, and vancomycin. The susceptibility or resistance of antibiotic-
resistant isolates to nine commonly used hospital disinfectants was then assessed using the disk diffusion
method. To evaluate the potential risk posed by concurrently resistant bacteria to vulnerable patients,
isolates were identified using species-specific primers or 16S rRNA gene sequencing.

Results: In this study, among the 30 surface samples collected, a high proportion (67%) contained
antibiotic-resistant bacteria, particularly those resistant to B-lactam antibiotics. From the 30 samples, a
total of 101 antibiotic-resistant bacterial colonies were isolated, with the highest resistance observed to -
lactam antibiotics, including ampicillin and ceftazidime. Notably, resistance to at least one disinfectant
was demonstrated by 97% of the antibiotic-resistant isolates, and a significant proportion of these isolates
(95%) were resistant to three or more disinfectants. Staphylococcus and Bacillus were detected as the
predominant genera exhibiting simultaneous resistance.

Conclusion: The results of this study indicate a considerable prevalence of simultaneous bacterial
resistance to antibiotics and disinfectants in hospital settings. These findings highlight the need to revise
and strengthen infection control protocols, including the continuous monitoring of disinfectant efficacy
and the rational use of antibiotics.
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