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Association between serum concentrations of perfluoroalkyl substances and breast
cancer risk: a case-control study among Japanese women
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Serum concentrations of perfluoroalkyl substances (PFASs) in 401 breast
cancer cases and 401 matched controls were measured and then categorized into quartiles or tertiles
to calculate multivariable-adjusted odds ratios and 95% confidence intervals of breast cancer
according to serum levels of PFASs. We found significant inverse associations between the serum
levels of 19 PFASs and the risk of breast cancer. Among postmenopausal women, whereas serum level of

the linear isomer of perfluorotridecanoic acid (PFTrDA) was inversely associated with breast cancer
risk, a medium degree of exposure to the branched isomer of PFTrDA was associated with increased
risk of breast cancer. In a cross-sectional study using the control group, multivariable linear
regression analyses showed significant positive associations between the serum levels of 18 PFASs
and genome-wide methylation levels of peripheral blood leukocyte DNA.
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