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Epigenetic and genetic approaches in personalized medicine in cancer

Cancer is a genetic and epigenetic disease. Biomarkers identified recently have helped in cancer detection, diagnosis, 
prognosis, and follow up of survival. Cancer is one of the leading causes of death in the United States, and more than 

1.5 million new cases and more than 0.5 million deaths were reported during 2010 in the United States alone. Following 
completion of the sequencing of the human genome, substantial progress has been made in characterizing the human 
epigenome, proteome, and metabolome; a better understanding of pharmacogenomics has been developed, and the potential 
for customizing health care for the individual has grown tremendously. Recently, personalized medicine has mainly involved 
the systematic use of genetic or other information about an individual patient to select or optimize that patient’s preventative 
and therapeutic care. Molecular profiling in healthy and cancer patient samples may allow for a greater degree of personalized 
medicine than is currently available. Information about a patient’s proteinaceous, genetic, and metabolic profile could be 
used to tailor medical care to that individual’s needs. A key attribute of this medical model is the development of companion 
diagnostics, whereby molecular assays that measure levels of proteins, genes, or specific mutations are used to provide a specific 
therapy for an individual’s condition by stratifying disease status, selecting the proper medication, and tailoring dosages to that 
patient’s specific needs. Additionally, such methods can be used to assess a patient’s risk factors for a number of conditions and 
to tailor individual preventative treatments. Recent advances, challenges, and future perspectives of personalized medicine in 
cancer are discussed. 
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