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NOTICE

These meeting minutes have been written as part of the activities of the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA), Scientific Advisory Panel (SAP). The meeting
minutes represent the views and recommendations of the FIFRA SAP, not the United States
Environmental Protection Agency (Agency). The content of the meeting minutes does not
represent information approved or disseminated by the Agency. The meeting minutes have not
been reviewed for approval by the Agency and, hence, the contents of these meeting minutes do
not necessarily represent the views and policies of the Agency, nor of other agencies in the
Executive Branch of the Federal government, nor does mention of trade names or commercial
products constitute a recommendation for use. '

The FIFRA SAP is a Federal advisory committee operating in accordance with the Federal
Advisory Committee Act and established under the provisions of FIFRA as amended by the
Food Quality Protection Act (FQPA) of 1996. The FIFRA SAP provides advice, information,
and recommendations to the Agency Administrator on pesticides and pesticide-related issues
regarding the impact of regulatory actions on health and the environment. The Panel serves as ,
the primary scientific peer review mechanism of the Environmental Protection Agency, Office of
Pesticide Programs (OPP), and is structured to provide balanced expert assessment of pesticide
and pesticide-related matters facing the Agency. FQPA Science Review Board members serve
the FIFRA SAP on an ad hoc basis to assist in reviews conducted by the FIFRA SAP. Further
information about FIFRA SAP reports and activities can be obtained from its website at
http://www.epa.gov/scipoly/sap/ or the OPP Docket at (703) 305-5805. Interested persons are
invited to contact Sharlene R. Matten, Ph.D., SAP Designated Federal Official, via e-mail at
matten.sharlene@epa.gov.

In preparing these meeting minutes, the Panel carefully considered all information provided and
presented by EPA, as well as information presented in public comment. This document
addresses the information provided and presented by EPA within the structure of the charge.
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INTRODUCTION

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Scientific Advisory Panel
(SAP) has completed its review of The Agency’s Evaluation of the Toxicity Profile of
Chlorpyrifos. Advance notice of the SAP meeting was published in the Federal Register on
July 9, 2008 and August 28, 2008. The review was conducted in an open panel meeting
September 16-18, 2008 held at the Holiday Inn-Rosslyn, Arlington, Virginia. Dr. Kenneth M.
Portier chaired the meeting. Dr. Sharlene R. Matten served as the Designated Federal Official.
Dr. Tina Levine, Director, Health Effects Division, Office of Pesticide Programs (OPP),
provided opening remarks at the meeting. Presentations of technical background materials were
provided by Dr. Anna Lowit and Ms. Deborah Smegal, MPH, Health Effects Division, OPP and
by Dr. Ginger Moser, EPA-ORD-National Health and Environmental Effects Research
Laboratory (NHEERL). Additional technical assistance was provided by Dr. John Liccione and
Dr. John Doherty of the Health Effects Division, OPP.

Chlorpyrifos (0,0-diethyl-O-3,5,6-trichloro -2-pyridinyl phosphorothioate) is a broad-spectrum,
chlorinated organophosphorus (OP) insecticide. Chlorpyrifos is one of the most widely used OPs
in the U.S. In 2000, nearly all residential uses were voluntarily cancelled by Dow AgroSciences,
LLC. However, chlorpyrifos continues to be used extensively in commercial agriculture. Since
2000, there has been extensive research on various aspects of chlorpyrifos toxicity, particularly
on effects in animals and humans from gestational and postnatal exposure. Many new studies in
rats investigating different endpoints including acetylcholinesterase (AChE) inhibition and
adverse effects on the developing brain are now available. In addition, manuscripts have recently
been published from three cohorts of pregnant women and children exposed in uteroto
organophosphates (OPs). At this time, the Agency is re-evaluating the extent to which toxicity
endpoints and extrapolation/uncertainty factors for chlorpyrifos require updating based on this
new information. The Agency’s issue paper and associated appendices contain the proposed
updates and the scientific foundation for the proposed revisions. The contents and conclusions
drawn in the issue paper and appendices are preliminary. The ultimate goal of the Agency’s on-.
going work is to improve the scientific support for the Agency’s risk assessment. This will be
accomplished by 1) evaluating new data on potentially susceptible subpopulations and 2)
incorporating improved approaches, e.g., benchmark dose modeling instead of relying on no-
observed-adverse-effect levels NOAELS) for points of departure; and using extrapolation factors
based on data instead of relying on default factors to account for differences in animals and
humans and among humans. The Agency has progressed to a point in the review that feedback
from the FIFRA SAP would be helpful.



PUBLIC COMMENTERS
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9
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Haber, Ph.D., DABT, Toxicology Excellence for Risk Assessment (TERA)



SUMMARY OF PANEL DISCUSSION AND RECOMMENDATION S

The Panel acknowledged the extent of the chlorpyrifos database and commended the Agency for
preparing a comprehensive document considering the scientific evidence as a whole. Some of
the more significant new data available to the Agency since the preparation of the 2000
chlorpyrifos risk assessment comes from three large prospective cohort studies of pregnant
women and their children. Throughout the two-day discussion, Panel members referred to the

-results of these studies in an attempt to integrate their findings with the toxicology data from
laboratory animal experiments. Despite the large volume of data available to address the risks of
chlorpyrifos exposure from agricultural uses, several Panel members were concerned that a high
~degree of uncertainty is evident in the available data, particularly under low dose, chronic
conditions. Uncertainty was expressed in attributing observed adverse effects to chlorpyrifos in
the epidemiological studies where exposure was to metabolites of chlorpyrifos or to a mixture of
chlorpyrifos and two additional anticholinesterase insecticides. The Panel agreed that the
epidemiological studies have utility for risk assessment, but not as the principal basis for
characterization of the point of departure (PoD). There was extensive discussion on
experimental and epidemiological studies, e.g., of low-dose exposure in animals, of exposures in
agricultural and pesticide handlers, and of the mode of action including the need to develop
chlorpyrifos-specific PBPK models, that could provide the information needed to address critical
data gaps and reduce uncertainty. '

1. Metabolism & Toxicokinetics

The Panel concluded that a weight of evidence evaluation of available information supports the
Agency’s conclusions that 1) sensitivity to the adverse effects of chlorpyrifos is influenced by
age, with young animals having lesser total ability to detoxify chlorpyrifos and many other
organophosphorus compounds, and 2) that the age-dependent sensitivity observed in
experimental animals is due mostly to toxicokinetic (TK) differences between juveniles and
adults instead of only being the result of toxicodynamic (TD) differences.

The Panel agreed that current scientific data on chlorpyrifos uptake, transport, sequestration and
excretion suggest that individual differences in metabolism and transformation will explain much
of the variability seen in these factors, but that other potential TK differences between juveniles
and adults should not be dismissed. For instance, the high respiratory rate of children may
enhance the absorption of chlorpyrifos present in the air. Children have a greater cardiac output
compared to adults, together with their less developed blood-brain barrier; facilitate some of the
chlorpyrifos-oxon reaching the brains of exposed infants.

Some panel members questioned whether detoxication of the oxon plays a significant role in
explaining the differential susceptibility between adults and juveniles at lower levels of
chlorpyrifos exposure. Toxicokinetic differences are less likely to be relevant under low dose
conditions compared to high dose conditions where enzyme systems may become saturated.
Human tissue data specific to enzyme-mediated detoxication are minimal, however. While blood
levels of detoxifying enzymes (e.g., PON1, carboxylesterases) have been studied, data on
chlorpyrifos detoxication in specific organs (e.g., the liver) from humans are limited, making it
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