Pesticides Exposure and Cancer

Increased Cancer Burden Among Pesticide Applicators
and Others Due to Pesticide Exposure
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A growing number of well-designed epldemiological and malecular studies provide substantial evidence that the pesticides used
in agricultural, commercial, and hame and garden applicalions are associaled with excess cancer risk. This risk is associated
both with those applying the pesticide and, under some conditions, those who are simply bystanders to the applisation. In this
article, the epidemiological, molecular biology, and texicalngical evidence emerging from recent lfiterature assessing the fink
between specific pesticides and several cancers including prostate cancer, non-Hodgkin lymphoma, leukemia, muftiple my-

eloma, and breast cancer are integraled, Although the review is not exhaustive in its scope or depth, the literature does"strongly.
suggest that the public health problem is real. If we ate to avoid the introduction of harmful chemtca!s into the environment in
the future, the Integrated efforts of malecular Biclogy, pesticide foxicology, and epxdem;ology a;'e needed to help identify the
humarn carcinogens and thereby i improve our understanding of human carcinogenicity and’ reduce cancer risk. GA Cancer ) Glin

: 2013‘63 120-142. '“2013 American Cancer Society.*
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Introduction

A comprehensive and successful strategy for minimizing cancer risk from pesticide use should combine research initiatives
aimed at identifying pesticides that are human carcinogens with policies that attempt to reduce these exposures to workers
and the general public. In this discussion, pesticides are defined as a diverse group of chemical formulations used to control
pests, including insects, molds, and unwanted plants.

Pest problems in public health (ie, vectors of disease), agriculture, and commerce are not static because pests develop
resistance to widely used pesticides and are periodically introduced to new geographic areas without effective natural
controls. Historically, the evolution of new pests has resulted in the development of new pesticides, followed shortly
thereafter by new pesticide problems, such as pest resistance and unintended toxicities. In the United States and other
developed countries, regulatory toxicity testing has kept many genotoxic chemicals and animal carcinogens out of the
market place.1 An incomplete understanding of human carcinogenicity, however, seems to have resulted in allowing some
human carcinogens on to the worldwide market, resulting in excess cancer risk to those who are highly exposed and those
who are particularly vulnerable.®® For example, an International Agency for Research on Cancer (IARC) monograph
published in 1991 stated, “occupational exposures in spraying and application of non-arsenical insecticides” as a group are
classified as “probable human carcinogens” (category 2A)2 yet the identification of specific pesticides as human carcinogens
has not yet been made. If current regulatory toxicity testing has been inadequate, new data from toxicology and cancer
biology will need to be used in conjunction with epidemiology to help improve our regulatory procedures and more reliably
identify human carcinogens.

Rather than wait for human carcinogens to be identified, several European countries, including Sweden, Denmark, the
Netherlands, and others, have initiated pesticide use reduction policies that have resulted in substantially diminished
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