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Learning Objectives:

e Understand the significance of changes in proliferation, metabolism, angiogenesis, apoptosis in
cancer

e Comprehend the strategies for imaging changes in proliferation, metabolism, angiogenesis,
apoptosis

e Review the tools for validation of imaging biomarkers for proliferation, metabolism,
angiogenesis, apoptosis

Cancer is a disease that is inherently characterized by very high heterogeneity, between patients, within
a single patient, within a single tumor and also over time. Such heterogeneity implies that any
information retrieved by invasive procedures based on biopsy are limited in their relevance for planning
of therapy and monitoring disease progression. Clearly, non invasive tools and particularly non invasive
imaging is critical for personalizing therapy. A number of generic markers show high relevance for
characterization of many types of tumors and offer sensitive readout for effects of treatment. Among
these, markers of cell proliferation and apoptosis provide critical information for tumor growth or
regression, while imaging markers of metabolism and angiogenesis provide insight to the
microenvironmental heterogeneity in tumors. Extensive progress in molecular imaging led to a wide
range of contrast media for all imaging modalities, including optical, ultrasound, CT, MRI and PET.
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