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Artificial Intelligence for precision medicine

•

  Data scarcity and quality • Data dimensionality, multimodality and heterogeneity • Data coming from completely diverse biological, diagnostic and clinical processes • Complexity of diagnostic process • Complex pattern recognition tasks • Mix of knowledge, intuition and trials • Lack of ground truth • Self-monitoring data • Need for accuracy and robustness • Diverse and time-changing protocols, acquisition devices • Extensive validation before use in practice • Trust and transparency Ad-hoc and innovative AI approaches and techniques Imaging research environments and bio-banks http://navigator.med.unipi.it/partners/ A sustainable AI cloud-based platform for the development, verification and validation of trustworthy, and reliable AI models for addressing unmet needs in the clinical management of Prostate cancer An open imaging Biobank, augmented with an open-science oriented, Virtual Research Environment, available for medical researchers and general clinical stakeholders, for radiomics analyses and digital patient models in oncology https://www.procancer-i.eu/ http://navigator.med.unipi.it/ Precision radiology • Attention-based deep neural networks Prostate Cancer Aggressiveness based on MRI 85 cases -100 lesions on MRI scans ADC T2W Nested & stratified cross-validation Radiomics features Deep Radiomics models 20 HRCT volumetric scans 250 slices each (512X512) Training/Test 13/7 cases Dice score 86,5%± 12,7% Jaccard score 83,5%±15,1% 2,0% Usual Interstitial Pneumoniae pattern segmentation and quantification E Bertelli, L Mercatelli, C Marzi, E Pachetti, M Baccini, A Barucci et al. Machine and deep learning prediction of prostate cancer aggressiveness using multiparametric MRI, Frontiers in Oncology, 5515, 2022, R Buongiorno, D Germanese, C Romei, et al. UIP-Net: A Decoder-Encoder CNN for the Detection and Quantification of Usual Interstitial Pneumoniae Pattern in Lung CT Scan Images, ICPR, 389-405, 2021 D Germanese, L Mercatelli, S Colantonio, et al. Radiomics to Predict Prostate Cancer Aggressiveness: A Preliminary Study, 2019 IEEE 19th BIBE, 972-976, 2019 AI-based risk prediction • Estimation of cardio-metabolic risk based on self-monitoring data based on a semi-supervised approach integrating Structural Equation Models and Self-Organizing Maps*
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