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

Background/gap of knowledge

Renal cell carcinoma (RCC) is responsible for more than 130,000 deaths worldwide each year.
Small Renal Masses (SRM) represent more than 70% of all diagnoses (Bukavina 2022). SRM can
be either benign, malignant but clinically indolent or aggressive. Current treatment options
include surveillance, watchful waiting, surgical extirpation, cryoablation, stereotactic body
radiation therapy (SBRT) or thermal ablation (Bex 2025). Surgery, which is currently performed
in most of the cases and causes long-term sequelae (renal function impairment, cardiovascular
events, other-cause mortality etc.) (Capitanio 2020). An inverse association between cancer risk
and administration of some common medications for chronic conditions others than cancer
such as Biguanides (Coyle 2016), Statins (Alfagih 2017), and Glucagon-Like Peptide 1 Receptor
(GLP-1R) agonists (Wang 2024) has been described. However, no information at all is available
about the potential benefit of therapies aimed at slowing the development of an already
diagnosed cancer.

Rationale and hypothesis

The rationale of the study is grounded in the existing evidence of intricate intracellular
interactions between Biguanides, Statins, and GLP1-1R agonists and the progression of renal cell
carcinoma (RCC) (Woodard 2010, Matusewicz 2015, Arvanitakis 2022). The hypothesis to test is
whether in patients with SRMs, the use of common medications for chronic conditions others
than cancer is associated with a slower progression of tumor growth, a reduced need for
surgical intervention or has an impact on renal cancer aggressiveness and prognosis compared
to patients not using these medications.

Objectives and specific aims
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Aim 1 - To evaluate the cytotoxic/cytostatic effect of extremely common medications for chronic
conditions others than cancer on patients-derived organoids (PDO) such as Biguanides, GLP-1

agonists and Statins.

Aim 2 - To retrospectively analyze the impact of common medications for chronic conditions
others than cancer on renal cancer aggressiveness and prognosis relying on a prospectively
maintained institutional dataset including more than 4000 patients elected for surgery for a

renal mass.

Expected outcomes

Aim 1 - We expect that treatment of PDOs with Biguanides, GLP-1 agonists and Statins will
demonstrate measurable cytostatic and/or cytotoxic effects. These effects will be quantified
through dose-response assays, apoptosis markers, and proliferation indices. We also anticipate
observing variability in drug responsiveness among PDOs, reflecting the heterogeneity of small

renal masses and potentially identifying molecular markers predictive of treatment sensitivity.

Aim 2 - We expect to demonstrate that these medications are independently associated with

renal cancer aggressiveness and prognosis after adjusting for relevant clinical confounders.

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

The PhD student involved in this project will acquire a diverse and interdisciplinary skillset. On the
experimental side, the student will gain hands-on experience in tissue processing, PDO culture,
and in vitro drug testing, including cytotoxicity and proliferation assays. She/he will also learn to
interpret drug response profiles and explore mechanisms of action of repurposed agents in
renal cancer models. On the clinical side, she/he will develop skills in retrospective cohort
analysis using large-scale, prospectively maintained clinical databases. This includes data
cleaning, survival and time-to-event analysis, multivariate regression modelling, and handling
of clinical confounders. Additional skills will include data interpretation, scientific writing, and

results disseminations.
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