DOTTORATO DI RICERCA IN BIOLOGIA CELLULARE E DELLO SVILUPPO
39° Cycle
Project proposal for a PhD scholarship (with no financial support from Sapienza)


Title of the research: 
Comprehensive genomic analysis and bacterial virulence factors affecting antibiotic resistance of Klebsiella pneumoniae lineages in onco-hematological patients 

Supervisor: Fulvia Pimpinelli head of Microbiology and Virology, IRCCS S. Gallicano Institute, Istituti Fisioterapici Ospitalieri (IFO), Rome, Italy.
email: fulvia.pimpnelli@ifo.it 
Web page: https://www.ifo.it/attivita-cliniche/attivita-diagnostiche/microbiologia-e-virologia/ 

Co-supervisor (if appropriate): 

Tutor: Fiorentina Ascenzioni, Department of Biology and Biotechnology "C. Darwin"
Sapienza University of Rome. email: fiorentina.ascenzioni@uniroma1.it

Host Institution: IRCCS S. Gallicano Institute, Istituti Fisioterapici Ospitalieri (IFO), Rome, Italy

Summary

Klebsiella pneumoniae is a leading cause of healthcare-associated infections worldwide due to the rapid acquisition of multidrug resistance and virulence traits [Navon-Venezia et al, 2017]. Specifically, carbapenem-resistant Klebsiella pneumoniae (CRKP) represents a significant threat among oncological and onco-hematological patients, with mortality rates reaching 72.7% [Bassetti et al, 2018; Doi et al, 2017]. The spread of CRKP has been reported worldwide; however, Italy, Greece, and Romania are currently considered 'endemic' for CRKP [Cassini et al, 2019]. In recent years, a worrisome convergence of virulence traits and antibiotic resistance has been associated with severe and invasive K. pneumoniae infections [Lan et al, 2021]. Alarmingly, hypervirulent (hv) CRKP strains have emerged, creating a new challenge in combating this already dangerous pathogen. The hypervirulence of K. pneumoniae was ascribed to the carriage of a plasmid that harbors two capsular polysaccharides regulator genes (rmpA and rmpA2) and siderophore determinants [Russo et al, 2018]. Phenotypically, hv K. pneumoniae isolates have been characterized primarily by their hypermucoviscosity and greater production of siderophores [Choby et al, 2020]. In addition, biofilm production in certain lineages of K. pneumoniae is considered a key factor for pathogenicity, representing an additional resistance mechanism, escaping conventional antibiotic susceptibility testing [Di Domenico et al, 2021; Di Domenico et al, 2020]. Considering the increasing threat caused by this microorganism worldwide, the present study aims to determine genetic virulence profiles for CRKP isolates causing infections in hospitalized onco-hematological patients. In addition, this study will also characterize CRKP isolates in terms of antimicrobial resistance, the presence of virulence factors such as hypermucoviscosity, siderophore production, biofilms, and their putative roles in the clinical outcome. 
This knowledge can be fundamental to support efforts to control the threat to human health posed by this bacterium and to recognize or understand the emergence of clinically important clones within highly genetically diverse species.
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