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We read with interest the recent paper published by Kay et al.1 We
are particularly aware, through our work on breast cancer, of the
need for strong and innovative research to characterize the contribu-
tion of the environment in the broad sense to the incidence of this dis-
ease, the leading cause of cancer deaths in women worldwide.2 As
Kay et al. point out, many chemical factors have been identified as
contributing to the etiology of breast cancer—including ambient air
pollution, certain personal care products, and persistent organic pol-
lutants. We support this necessary approach of key characteristics
assessment of chemicals for targeted exposure reduction and better
evaluation of potential breast carcinogens.

We further believe future research perspectives in the evalua-
tion of chemical substances should focus on key processes leading
to the unfavorable evolution of cancer, the formation of metasta-
ses, and the response to antitumor treatments. Although chemicals
are evaluated for their genotoxicity, endocrine-disrupting proper-
ties, and tumor formation in animals, their effects on cancer
progression and metastasis formation are not yet investigated.
Carcinogenesis is a multistage process involving tumor initiation,
promotion, and malignant conversion, as well as metastatic pro-
gression. Recurrence due to metastasis is associated to poor prog-
nosis, being responsible for the majority of deaths from solid
tumors.3

In the last decade, an emerging literature shows a positive associ-
ation between exposure to environmental chemicals, metastatic
risk and prognosis.4,5 Experimental studies, including our own,
show pro-metastatic effects of diverse chemicals with the activa-
tion of epithelial-to-mesenchymal transition and the acquisition
of cancer stemness and potential role in chemoresistance.6–8
Interestingly, the causal link between the action of these pollu-
tants and certain cellular characteristics specific to metastases
can also be established, involving the aryl hydrocarbon receptor,
for example.9,10

It is especially important, as underlined by Jones and White in
their invited perspective11 accompanying the article by Kay et al.,
that further research be done to clarify the role of environmental

exposures in the etiology of estrogen receptor–negative tumors,
a highly aggressive breast cancer that is mostly diagnosed in
young women.12 We agree with Jones and White that improving
prevention efforts is fundamental, and such efforts could also
focus on metastatic dissemination as secondary prevention for
breast cancer patients and survivors.

Editor’s Note: In accordance with journal policy, both Kay
et al. and Jones and White were invited to respond to this letter.
They chose not to do so.
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