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Abstract 

Cancer is a heterogeneous disease: more than 100 types of human cancer have been described. This phenotypical variability 

is what primarily determines the self-progression of neoplasia and its response to therapy. Variability in cell response has 

important clinical implications. It is now known that in a heterogeneous population, patients may display a multiplicity of 

genetic variations that respond differently to a given medical intervention. The same treatment could be of benefit to some 

patients yet harmful to others. Human carcinogenesis is a dynamical process that depends on a large number of variables and 

is regulated at multiple spatial and temporal scales and whose behavior does not follow clearly predictable and repeatable 

pathways. This multiple scale causality not only recognizes multiple processes and controls acting at multiple scales. In other 

words, the observed phenomenon at each scale has structural and behavioral properties that do not exist at lower or higher 

organizational levels. To understand human cancer as a complex system we need to determine the type of data that needs to 

be collected at each level of organization, the boundary conditions to use when describing the disease, and the technologies 

and approaches best suited to reveal its underlying biological behavior. This “quantitative” way of thinking that unites 

physicians, biologists, mathematicians and epidemiologists, may help to discover new biomarkers with potential clinical 

value. 
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