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diseases (ARIA)

Curriculum: Molecular medicine — Clinical and experimental medicine

Link to the personal page of the https://www.unisr.it/docenti/v/veronesi-giulia

University or relevant hospital site

website:

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

Backgroundlgap of knowledge

Lung cancer (LC) is the leading cause of cancer-related death worldwide, primarily due to its
aggressive nature and frequent late-stage diagnosis [1]. Early detection is essential to improve
prognosis [2], and low-dose computed tomography (LDCT) has shown a significant reduction
in LC-specific mortality [3]. However, large-scale implementation remains limited by high false-
positive rates, overdiagnosis, costs, and limited healthcare infrastructure. Importantly, the target
population for LDCT screening—individuals over 50 with a significant smoking history—also
carries a high burden of comorbidities, including cardiovascular disease (CVD) and chronic
obstructive pulmonary disease (COPD) [4]. Coronary Artery Calcification (CAC), measurable via
LDCT, is a strong predictor of CVD risk [5], yet often underutilized. Integrated strategies that
simultaneously address early cancer detection and preventive care for smoking-related
diseases are still lacking in routine clinical practice. Addressing this gap represents a key
opportunity to transform the effectiveness of screening programs.

Rationale and hypothesis

Artificial intelligence (Al), especially convolutional neural networks (CNNs), has shown
remarkable promise in automating and enhancing medical image interpretation [6]. We
hypothesize that an explainable Al model can improve the diagnostic accuracy and consistency
of LDCT screening for pulmonary nodules, while also enabling integration of multi-source data—
including imaging, clinical history, and lifestyle factors—for comprehensive risk profiling of LC
and, CVD.

Objectives and specific aims
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The primary objective is to develop and validate an Al algorithm capable of detecting and
characterizing pulmonary nodules on LDCT scans, benchmarked against expert radiologists
using AUC metrics. Secondary aims include CAC-based CVD risk stratification, structured
smoking cessation support, biobanking of blood and tissue samples for molecular analyses, and
longitudinal assessment of patient-reported outcomes and quality of life.

Expected outcomes

The project will deliver a robust Al tool (target AUC 2 0.80) to improve diagnostic precision and
reduce false positives in LC screening. CAC analysis and prevention counseling will promote
personalized cardiovascular care. A dedicated biobank will support future biomarker discovery.
Overall, the study aims to create a scalable, Al-powered, preventive screening model to improve
outcomes in high-risk, multi-morbid populations.

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

The student will acquire advanced interdisciplinary skills at the intersection of thoracic oncology,
artificial intelligence, and preventive medicine. The student will gain hands-on experience in
clinical research design, patient recruitment, biobanking, and longitudinal data collection, while
also developing proficiency in the validation of machine learning models, analysis of medical
imaging, and integration of clinical and molecular datasets. Emphasis will be placed on critical
thinking, scientific writing, and translational impact.
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