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Abstract: Cancer research is going through a paradigm shift,
transitioning towards exploring and treating malignancy as a systemic
disease through multi-scale modelling of cancer diagnosis and
therapy. Yet, the bulk of research in the field is directed towards
understanding the genetic and molecular characteristics of this
disease. A holistic approach is adopted through cancer systems
biology to comprehend the behavior of malignancies. The role of
multimodality precision imaging in the management of cancer
patients is well-established. Costly and time-consuming animal
testing and human clinical trials are limiting factors in clinical
research. A new concept in the field of radiopharmaceutical therapies
(RPTs) of cancer, referred to as computational nuclear oncology,
involving the use of theranostic digital twins (TDTs) and in silico virtual
clinical trials, which is the central topic of this talk, has recently
emerged and is expected to result in a major breakthrough in
theranostics. Computational models, such as DTs—uvirtual patient
replicas created from but not limited to imaging and clinical data,
have emerged as tools to generate synthetic data and simulate
radiopharmaceutical kinetics to guide in silico treatment planning.
The theoretical foundations and ethical aspects have been
described at some level of detail; yet the methodological

basis and translational underpinning remain unexplored.
Its implications will be far reaching, with substantial
potential impact in basic science, clinical
practice, and biomedical research.




