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ABSTRACT
In the rapidly evolving landscape of the healthcare domain, artificial intelligence (AI) and data engineering are game changers that can enable more precise, personalized, and efficient patient care, particularly in complex fields such as oncology. AI's ability to analyze vast amounts of data can create new paths for early diagnosis, tailored treatment plans, and predictive analytics that can significantly improve patient outcomes. Despite the benefits of AI in healthcare, significant challenges emerge to ensure that the developed AI systems are trustworthy. Examples of such challenges include the need for high-quality and interoperable data from multiple sources, the management of data privacy and AI risks, the compliance with regulations such as the General Data Protection Regulation (GDPR) in Europe, and the development of robust AI models that can generalize well across diverse populations [1]. To address these challenges, we present a multidimensional data engineering and trustworthy AI framework to advance AI in healthcare with respect to the principles of trustworthy AI. The proposed framework draws knowledge from: (i) the European Cancer Imaging Initiative (EUCAIM) [2] regarding the curation, semantic modeling and standardization of data from multiple sources (e.g. imaging, clinical) towards the establishment of federated health data spaces that can be interconnected and accessed through an advanced cloud based platform, (ii) the ProCAncer-I EU project [3] regarding the design, development and validation of advanced deep learning (DL) models specific to clinical scenarios (e.g. for prostate cancer diagnosis, clinical significant prostate cancer detection, prostate cancer characterization, treatment, and radiotherapy toxicity assessment), utilizing over 10,000 cases of multi-parametric MRI (magnetic resonance imaging) data to ensure that the AI models can be effectively generalized and deployed across diverse healthcare settings, and (iii) the FAITH EU project [4] regarding the assessment of the trustworthiness of the AI models throughout their lifecycle. This is achieved through an AI model passport which continuously monitors the AI model from its development to its deployment to identify multiple risks that are related to data and AI model bias (and fairness), data privacy concerns, lack of AI models’ explainability and interpretability, among others. Through this way the proposed multidimensional framework can support the development and deployment of AI models that are not only more accurate but also more reliable in real-world clinical settings to ensure that the AI models are trustworthy and can be reliably used in the clinical decision-making process.
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