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Description of the Project (max 3,000 characters including spaces)

Background/gap of knowledge

Stenotrophomonas maltophilia (Sm) has emerged as a relevant pathogen, especially in immunocompromised hosts.
Although not inherently highly virulent[1], morbidity and mortality associated with Sm infections in these hosts may
be relevant[2]. Furthermore, resistance to first-line treatment such as trimethoprim/sulfamethoxazole (TMP/SMX) or
levofloxacin is not infrequent[3], and the optimal treatment strategy has not been clearly defined even for multi-
susceptible strains[4]. Further complicating this scenario is the difficulty in distinguishing respiratory tract colonization
versus infection[8]. From a microbiological standpoint, Sm harbors several virulence factors that enhance its
pathogenicity. One of the primary factors is biofilm formation, which occurs on both abiotic surfaces and host tissues,
complicating infection control[9—15].

Rationale and hypothesis

The purpose of this study is to describe the characteristics and outcomes of patients with Sm bloodstream and respiratory
tract infections. Special emphasis will be placed on microbiological aspects such as antimicrobial resistance, biofilm
formation, and the presence of specific virulence factors. The hypothesis driving this study is that certain genetic and
phenotypic traits of Sm strains, including their biofilm-forming capabilities, are linked to more severe clinical outcomes,
antimicrobial resistance profiles, and poor treatment responses in affected patients.

Objectives and specific aims

The primary aim of the study is to characterize the microbiological and genotypic aspects of Sm bloodstream and
respiratory tract infections, and to assess the clinical outcomes in these patients.

The secondary aims are:

- To evaluate the impact of antimicrobial treatment choice on outcomes, with a focus on the molecular basis of
resistance in Sm strains;

- To evaluate trends in antimicrobial susceptibility over time, investigating how Sm genetic resistance
mechanisms evolve;

- To describe the predictive factors of in-hospital mortality in patients with Sm infections, considering both
clinical and microbiological data.

Exploratory aims are:

- To investigate the correlation between specific Sm virulence factors, such as biofilm production and
antimicrobial resistance, with clinical outcomes;
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- To examine the genetic determinants of biofilm formation and antimicrobial resistance in Sm strains, and how
these factors influence infection severity and patient prognosis

Expected outcomes

The results obtained by this study could provide valuable insights the molecular characteristics of Sm, particularly
virulence factors, biofilm formation properties and antimicrobial resistance profiles, enhancing our ability to predict
clinical outcomes and optimize treatment strategies. Additionally, identifying the factors associated with Sm
colonization and infection in the respiratory tract will aid in distinguishing between infection and colonization,

improving diagnostic accuracy.

Skills that the student should acquire (max. 600 characters including spaces):

The PhD student will be expected to acquire a comprehensive skill set spanning clinical and molecular microbiology.

The student will:

- develop proficiency in molecular biology techniques, particularly DNA isolation, quantification, and preparation for

sequencing

- build competence in performing whole genome sequencing, using both short- and long-read platforms
- optimize and perform in vitro biofilm assays, including both static and dynamic models

- gain advanced data analysis capabilities

- develop the necessary skills for scientific communication and academic publishing.
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