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di infezioni correlate all'assistenza

Modulating the microbiota of the hospital 
environment by probiotic cleaning: impact on 

infections and antimicrobial resistance

E. CASELLI

Section of Microbiology, Dept. Chemical and Pharmaceutical Sciences, 
University of Ferrara, Italy

Introduction
Healthcare-associated infections (HAIs) affect up to 15% of all 
hospitalized patients, representing a global concern, whose ma-
jor causes include the persistent microbial contamination of the 
hospital environment, and the growing antimicrobial-resistance 
(AMR) of HAI-associated microbes. The hospital environment 
represents in fact a reservoir of potential pathogens, continuously 
spread by healthcare personnel, visiting persons and hospitalized 
patients. The control of contamination has been so far addressed 
by the use of chemical-based sanitation procedures, which how-
ever do not prevent recontamination and can select resistant 
microbes. Based on the studies on the human microbiome, we 
characterized the microbiome of the hospital environment and 
hypothesized to modulate the persistent pathogenic microbiome 
by a competitive exclusion biological approach, inspired by the 
microbiome balance principles.

Material and methods
The conventional chemical-based cleaning procedures were 
substituted by a probiotic-based system, and environmental 
contamination was examined by microbiological and molecular 
methods, including characterization of the resistome of the con-
taminating population. In parallel, the incidence of HAI onset 
and the associated therapy costs were evaluated. 

Results
The microbial-based sanitation system was shown to induce a 
stable and profound remodulation of the hospital microbiota, ob-
taining a stable control of both bioburden and AMR, associated 
with a significant reduction of HAIs and of associated therapy 
costs.

Conclusions
Collected data highlight the possibility to modulate hospital mi-
crobiota and suggest that this system might be considered as one 
of the tools for AMR and infection prevention and control.
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The analysis of the national and international reference context 
provided by Eurostat, Eurofound and INAIL reports on work-
related diseases in recent years shows a prospective increase 
correlated to seniority and a more significant incidence in healthcare 
facilities, in particular due to the risk factors of biomechanical 
overload and work-related stress. These reports launch an alert for 
the significant increase in the working population aged over 55 by 
2030, which is more significant in Italy due to the recent changes 
to the social security system. In this context, complex healthcare 
authorities have to face relevant organizational and managerial 
problems, also in the light of the turn-over policies implemented 
in recent years, as a result of the overall resources reduction in 
the healthcare system. This causes a considerable difficulty for 
healthcare authorities in maintaining the right balance between 
the need to protect the workers’ health and that of guaranteeing 
business functionality and containment of public spending, with 
possible repercussions also on the quality of care and patient safety. 
In order to reduce the impact of diseconomies, inefficiencies and 
negative consequences on the work atmosphere, it is increasingly 
necessary to operate through the prevention strategies on the most 
important risk factors, the main causes of work restrictions, through 
the integrated Workplace Health Promotion (WHP) approach and 
Total Worker Health (TWH), aimed at combining and integrating 
interventions for work well-being, health promotion, disability 
management and safety at the workplace. The work well-being 
must be considered as the authorities’ ability to promote and 
maintain the highest degree of the workers’ physical, psychological 
and social well-being, connected to several variables linked to the 
risks that working activities involve, including the organizational 
ones. Since the human factor is a fundamental asset of the Hospital, 
it is necessary to always pay much attention to the workers, as 
persons called to cooperate with the authorities’ objectives, through 
actions aimed at meeting the individuals’ specificities and needs 
on the same wavelength of the authorities’ needs and which can 
affect the improvement of the internal social system, interpersonal 
relationships and, in general, “the organization health”. Therefore, 
it seems appropriate to promote the coordination of the integrated 
WHP activities, within a complex reality such as that of a hospital, 
where different areas with specific purposes can develop. To this 
purpose, in addition to the activities already implemented in the field 
of assessment and management of occupational risks and health 
surveillance, it cannot no longer be delayed the implementation 
of other activities aimed at prevention and health promotion, 


