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A multistage clonal expansion model and breast cancer: comparison of
the model-based estimation with the birth cohorts of Japanese women
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Abstract: Breast cancer incidence risk rapidly increases from a relatively young ages and is
considerably high level before menopause; however, the increase in the risk is apparently low after
menopause. This phenomenon has been explained by the 2-stage clonal expansion model, which takes
into account both clonal expansion (“"promotion™) of the initiated cells and malignant transformation
processes, in addition to the "initiation" process. Currently, a multistage clonal expansion model such as
that involving three stages has been proposed and applied to evaluate the incidence of several cancers.
In this study, 2- and 3-stage clonal expansion models were used to predict the incidence and the mortality
of birth cohorts of Japanese women. The two-stage model roughly expressed the age-dependent change
in the cancer risks of the cohorts; however, it hardly explained age-dependent re-occurrence of higher
risks in the elderly, as has been observed in the recent birth cohorts. When the 3-stage model with higher
expansion rate was adopted, the model fitted better to the actual risks including the re-acceleration. In
addition, the model was consistent with the somatic mutation prevalence in breast cancers. Validity and
perspective of the models were also discussed.

Keywords: breast cancer, multistage, clonal expansion, mutation, malignant transformation.
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