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Dear Ms. Browner:

A Joint Subcommittee of the Science Advisory Board (SAB) and the Federd Insecticide,
Fungicide and Rodenticide Act (FIFRA) Scientific Advisory Pand (SAP) convened in a public meeting
on December 10-11, 1998. The purpose of the meeting was to provide advice and comment to the
Environmenta Protection Agency (EPA) on a number of issues related to data derived from the testing
of human subjects, particularly the use of human data for making pesticide registration decisons. Both
scientific and ethica questions have been raised about the data, to include the manner in which they
were developed and how or whether these data should be used in the decision making process. The
Charge was that the Subcommittee address the vaue of human studies; identify factors for
congderation when (a) determining what congtitutes an gppropriate human study for usein
environmentd decison-making; (b) when making ajudgment on what condtitutes an ethicaly
gppropriate human study; and (c) when determining if a study is gppropriate (or ingppropriate) for use.
It asked also that the Subcommittee discuss the risks and benefits of research on humans for both
subjects and society, and the issues revant to determining if studies are in compliance with accepted
guiddines (the complete Charge will be found in section 2.2 of the enclosed report).

A draft report was generated based on the presentations and discussions at this meeting.
However, asgnificant subset of the Subcommittee had reservations about the content of some sections
of thereport. Therefore, a second meeting of the SAB/SAP Joint Subcommittee was convened on
November 30, 1999 to permit further deliberations for the purpose of resolving and bringing to closure
differences of opinion within the Committee.

Section 3 of the report addresses each eement of the Charge, and provides many specific
recommendations to the EPA. The Subcommittee found, however, that its most sgnificant findings



could be best expressed outside the constraints of specific Chargeissues. Firg, there were a series of
basic findings on which the Subcommittee was unanimous. Thee are:

a)

b)

d)

9

Any policy adopted by the Agency should reflect the highest standards of respect for
human subjects and should prohibit research protocols that override the interests of
subjectsin order to obtain useful data.

If it can bejudtified at dl to expose human subjects intentionaly to toxic substances, the
threshold of judtification for such action should be very high. We recommend,
therefore, that pesticide exposure to human subjects be gpproached with the greatest
degree of caution. The risks of dlowing such experimenta exposures of humans
include the possible involvement of less than fully informed participants, unanticipated
hedlth consequences, the exposure of large numbers of subjects, and skewed usein
developing countries.

Bad science is dways unethical; research protocols that are fundamentaly flawed, such
as those with sample sizes inadequate to support reasonable inferences about the matter
in question, are unjudtifiable.

If the use of human subjectsin pesticide testing can be justified, that justification cannot
be to facilitate the interests of industry or of agriculture, but only to better safeguard the
public hedth.

Any policy adopted by the Agency must reflect a specia concern for the interests of
vulnerable populations, such as fetuses, children, adolescents, pregnant women, the
elderly, and those with fragile health due to compromised respiratory function or other
reasons.

Unintended exposures provide va uable opportunities for research; it is an error not to
take full advantage of such opportunitiesto gain mgor information through careful
incident follow-up.

In consdering research protocals, it is not enough to determine arisk/benefit retio; it is
important aso to congder the distribution of risks and of benefits, and to ensure that
risks are not imposed on one population for the sake of benefits to be enjoyed by
another. It isaso important to be sengtive to the difference between areversble risk
and one that may be irreversible, such as possible interference with norma neurologica
development.

Addressing the issue of intentionally dosing human subjects with pesticides, al but two of the
Subcommittee Members could envision particular circumstances under which such dosing of humans



could be scientificdly and ethicaly acceptable. Defining these circumstances generically, however,
proved to be very difficult and were the source of prolonged discussion at the public meeting and
multiple “fine-tuning” during preparation of the report. The following summary presents the most
ggnificant findings of the mgority of the Subcommittee with regard to both the ingtitutiond guarantees
that would be required and the guidedlines that could be used to determine whether or not intentional
dosing of humansin aparticular sudy is scientificaly and ethicaly acceptable. Thesefindings are:

a)

b)

d)

All research involving humans should require prior review by an Inditutionad Review
Board (IRB). Standards for the functioning and compositions of these Boards are
incorporated in the “Common Rule,” the “shorthand” name for the human research
subject protection requirements embodied in CFR 40 Part 26. The Rule, adopted by
17 Federd Agencies, describes and definesin detail the requirements for obtaining and
documenting informed consent from subjects.

The structure, function, and activities of both the Agency’s IRBs and externa IRBs of
entities submitting data should be under active and aggressive scrutiny by EPA, with
adequate staff and financia resources provided to carry out thismisson. EPA should
edablish an internd ethics review organization to perform this function, saffed by full-
time individuas whose duties address exclusvely compliance oversight. The review
organization should aso provide an indtitutiond focus for continuous close liaison on
ethicad matters with other federd agencies.

The intentional adminigtration of pesticides to human subjects testing is acceptable,
subject to limitations described as ranging from “rigorous’ to “severe” The information
sought must not be available via other sources (e.g., anima studies and moddls, or the
study of incidental exposures), and the information expected to be gained must promise
reasonable hedth benefits to the individua or society at large. Studies should be
appropriately designed to address the stated objective, and have sufficient Satistical
power to provide an unambiguous answer to the question under investigation. In
addition, some ongoing monitoring of the subjectsinvolved in such sudiesis essentid to
insure that they do not subsequently becomeill or suffer other adverse effects.

In no case should developing humans (i.e, the fetus, infant, young children, or
adolescents) be exposed to neurotoxic chemicas. There are currently too many
unknown dangers to justify such studies, even under the most extraordinary
circumstances.

The EPA should take whatever adminigrative action is necessary to extend the
protections of 40 CFR Part 26 (the “Common Rul€’)to dl human research activities
whose results will be submitted to the Agency.



f) With regard to data derived prior to enactment of Public Law 92-516 (amendments to
the FIFRA), the Subcommittee agreed that the fact that research was done unethicaly
does not aone require rgjection of the results of that research.

0 The Subcommittee identified certain Stuations in which testing would or would not be
appropriate:

1) It would not be appropriate to conduct such testing when adequate human data
are dready available.

2) Human studies would not be appropriate for pesticides in use today when data
of equa quality can be obtained from field exposure studies.

3) Subject to the other limitations discussed in this report, human studies could be
appropriate when there are Sgnificant data gaps and such studies would
provide a more accurate risk assessment.

4) Subject to the other limitations discussed in this report, human studies could be
appropriate for pesticides which are not yet on the market, i.e. new pesticides.

5) Given the sgnificance of Satisticd consderationsin regard to human study
design, the Agency ought to organize aworkshop to ded specificaly with this
issue.

Finaly, we wish to note that two Members of the Subcommittee, Drs. Needleman and Reigart,
do not concur with significant portions of this report asit was agreed upon by the remainder of the
Subcommittee. At the suggestion of the Co-Chairs, they have provided aminority statement whichis
incorporated in the report as Appendix C. The Executive Committee discussed the content of this
Statement during their review of thisreport, but did not find it necessary to recommend any changesto
the report as aresult.

We appreciate the opportunity to comment on these issues, and look forward to your response.
Sincerdly,
19

Dr. Morton Lippmann, Interim Chair
Science Advisory Board
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Dr. Ronald Kendall, Co-Chair Dr. Mark Utdl, Co-Chair
Data from the Testing of Human Subjects Data from the Testing of Human Subjects
Subcommittee Subcommittee



ERRATA

In Appendix C, page C-1, fourth paragraph, the following sentence

“While there was generd agreement of the subcommittee that poor scienceis per se unethical,
the document gives little credence to the concerns of two highly qudified Satisticians
(Needleman and Portier).”

should be changed to read
“While the subcommittee agreed that poor science is per se unethicd, the document gives little
credence to the concerns of two subcommittee members usng well known satistical

procedures (Needleman and Portier).”

10/11/2000



NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramura scientific information and advice to the Adminisirator and other
officias of the Environmenta Protection Agency. The Board is structured to provide baanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approva by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agenciesin the
Executive Branch of the Federd government, nor does mention of trade names or commercid products
congdtitute a recommendation for use.

Digtribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the




public, and is posted on the SAB website (www.epagov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further information are avallable from the SAB Steff.



ABSTRACT

The Joint Science Advisory Board/Scientific Advisory Pane (SAB/SAP) Data from Testing on
Human Subjects Subcommittee (DTHSS) first met on December 10-11, 1998, in Arlington VA, to
discuss the use of data generated by testing human subjects. The Charge addressed a wide range of
issues on the ethics and efficacy of such testing. After generating a series of drafts, the Subcommittee
met a second time in Arlington, VA on November 30, 1999 to discuss issues on which consensus had
not been reached.

The mogt sgnificant findings are best expressed outside the pecific Chargeissues. The findings
on which the Subcommittee was unanimous are:

a Any policy should reflect the highest standards of respect for human subjects.

b) The threshold of judtification for exposing human subjects to toxic substances should be
vay high.

) Bad scienceisdways unethical.

d) The only judtification for the use of human subjects in pesticide testing is to better
safeguard public hedth.

e) Tegting policy must reflect a specia concern for vulnerable populations (fetuses,
children, adolescents, pregnant women, the elderly, and those with fragile hedth).

f) Unintended expaosures provide va uable opportunities for research.

0 EPA must consider the digtribution of risks and of benefits, and to ensure that risks are
not imposed on one population to provide benefits for another.

All but two of the Subcommittee Members agreed on circumstances when dosing humans with
toxic agents could be acceptable. The following guiddines were cited by these Members:

a) All research involving humans should require prior review by an Inditutiona Review
Board.

b) The structure/function/activities of IRBs should be under active and aggressive scrutiny

C) The intentional adminigtration of pesticides to human subjects testing is acceptable,
subject to limitations ranging from “rigorous’ to “severe.”
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d) Deveoping humans (the fetus, infants, young children, or adolescents) should never be
exposed to neurotoxic chemicals.

e) The EPA should extend the protections of 40 CFR Part 26 to dl human research
activities submitted to the Agency.

f) Research done unethicaly should not be rejected automaticaly.

0 Situations in which such testing would or would not be appropriate include:

1

2)

3)

4)

5)

No such testing should be conducted when adequate human data are aready
avaladle.

Testing would not be gppropriate when data of equa quality is avallable from
field exposure sudies.

Human studies could be agppropriate when there are significant data gaps.

Human studies could be gppropriate for pesticides which are not yet on the
market.

EPA should organize aworkshop to ded with the Satistical considerationsin
human study design.

KEYWORDS: Human studies, ethics, pesticides; IRB; Common Rule; NOAEL ; LOAEL
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1. EXECUTIVE SUMMARY

The Joint Science Advisory Board/Scientific Advisory Pand (SAB/SAP) Data from Testing on
Human Subjects Subcommittee (DTHSS) first met on December 10-11, 1998, in Arlington VA, to
consder aseries of issues raised by the EPA Office of Pesticides Programs concerning the acquisition
and use of data generated by testing human subjects. The Charge was that the Subcommittee address
the vaue of human studies; identify factors for consderation when (a) determining what condtitutes an
appropriate human study for use in environmenta decison-making; (b) when making ajudgment on
what condtitutes an ethically appropriate human study; and (c) when determining if astudy is
appropriate (or ingppropriate) for use. It asked aso that the Subcommittee discuss the risks and
benefits of research on humans for both subjects and society, and the issues rlevant to determining if
gudies are in compliance with accepted guidelines (the complete Charge will be found in section 2.2 of
thisreport). After generating a series of drafts, the Subcommittee met a second time in Arlington, VA
on November 30, 1999 to discuss various issues on which consensus had not yet been reached.

Section 3 of this report addresses each dement of the Charge, and provides many specific
recommendations to the EPA. The Subcommittee found, however, that its most Sgnificant findings
could be best expressed outside the constraints of specific Chargeissues. Firdt, there were a series of
bas ¢ findings on which the Subcommittee was unanimous. Thee are:

a) Any policy adopted by the Agency should reflect the highest standards of respect for
human subjects and should prohibit research protocols that override the interests of
subjects in order to obtain useful data.

b) If it can bejudtified at dl to expose human subjects intentionaly to toxic substances, the
threshold of judtification for such action should be very high. We recommend,
therefore, that pesticide exposure to human subjects be approached with the greatest
degree of caution. Therisks of alowing such experimenta exposures of humans
include the possble involvement of less than fully informed participants, unanticipated
health consequences, the exposure of large numbers of subjects, and skewed usein
developing countries.

) Bad science is dways unethical; research protocols that are fundamentaly flawed, such
as those with sample sizes inadequate to support reasonable inferences about the matter
in question, are unjudtifiable.

d) If the use of human subjectsin pegticide testing can be judtified, that justification cannot
be to facilitate the interests of industry or of agriculture, but only to better safeguard the
public hedth.



o)

Any policy adopted by the Agency must reflect a specia concern for the interests of
vulnerable populations, such as fetuses, children, adolescents, pregnant women, the
elderly, and those with fragile health due to compromised respiratory function or other
reasons.

Unintended exposures provide va uable opportunities for research; it isan error not to
take full advantage of such opportunitiesto gain mgor information through careful
incident follow-up.

In congdering research protocoals, it is not enough to determine arisk/benefit retio; it is
important aso to congder the distribution of risks and of benefits, and to ensure that
risks are not imposed on one population for the sake of benefits to be enjoyed by
another. It isaso important to be sengtive to the difference between areversble risk
and one that may be irreversible, such as possible interference with norma neurologica
development.

Addressing theissue of intentionally dosing human subjects with pesticides, al but two of the
Subcommittee Members could envision particular circumstances under which such dosing of humans
could be scientificadly and ethicaly acceptable. Defining these circumstances generically, however,
proved to be very difficult and were the source of prolonged discussion at the public meeting and
multiple “fine-tunning” during preparation of the report. The following summary presents the most
ggnificant findings of the mgority of the Subcommittee with regard to both the ingtitutiond guarantees
that would be required and the guidelines that could be used to determine whether or not intentional
dosing of humansin aparticular sudy is scientificaly and ethicaly acceptable. Thesefindings are:

a)

b)

All research involving humans should require prior review by an Inditutionad Review
Board. Standards for the functioning and compositions of these Boards are
incorporated in the “Common Rule,” the “shorthand” name for the human research
subject protection requirements embodied in CFR 40 Part 26. The Rule, adopted by
17 Federd Agencies, describes and definesin detail the requirements for obtaining and
documenting informed consent from subjects.

The structure, function, and activities of both the Agency’s IRBs and externa IRBs of
entities submitting data should be under active and aggressive scrutiny by EPA, with
adequate staff and financia resources provided to carry out thismisson. EPA should
edablish an internd ethics review organization to perform this function, saffed by full-
time individuas whose duties address exclusvely compliance oversight. The review
organization should aso provide an indtitutiond focus for continuous close liaison on
ethicd matters with other federd agencies.



d)

9

The intentional adminigtration of pesticides to human subjects testing is acceptable,
subject to limitations ranging from “rigorous’ to “severe.” Those supporting such testing
fed that the information sought must not be available via other sources (eg., animd
studies and models or sudy of incidental exposures), and the information expected to
be gained must promise reasonable hedth benefits to the individud or society at large.
Studies should be appropriately designed to address the stated objective, and have
aufficient gatistica power to provide an unambiguous answer to the question under
invedtigation. In addition, some ongoing monitoring of the subjectsinvolved in such
dudiesis essentid to insure that they do not subsequently becomeiill or suffer other
adverse effects

In no case should developing humans (i.e., the fetus, infant, young children, or
adolescents) be exposed to neurotoxic chemicals. There are currently too many
unknown dangers to justify such studies, even under the most extraordinary
circumstances.

The EPA should take whatever adminidrative action is necessary to extend the
protections of 40 CFR Part 26 to al human research activities whose results will be
submitted to the Agency.

With regard to data derived prior to enactment of Public Law 92-516 (amendments to
the FIFRA), the Subcommittee agreed that the fact that research was done unethicaly
does not aone require rgjection of the results of that research.

The Subcommittee identified certain Stuations in which such testing would or would not
be appropriate:

1) It would not be appropriate to conduct such testing when adequate human data
are dready available.

2) Human studies would not be appropriate for pesticides in use today when data
of equa quality can be obtained from field exposure studies.

3) Subject to the other limitations discussed in this report, human studies could be
appropriate when there are Sgnificant data gaps and such studies would
provide a more accurate risk assessment.

4) Subject to the other limitations discussed in this report, human studies could be
appropriate for pesticides, which are not yet on the market, i.e. new pesticides.



5) Given the sgnificance of Satisticd consderationsin regard to human study
design, the Agency ought to organize aworkshop to specificaly ded with this
issue.



2. INTRODUCTION

2.1  Background

A Joint Subcommittee of the Science Advisory Board (SAB) and the Federd Insecticide,
Fungicide and Rodenticide Act (FIFRA) Scientific Advisory Pand (SAP) convened in a public meeting
on December 10-11, 1998. The purpose of the meeting was to provide advice and comment to the
Environmenta Protection Agency (EPA) on issues rdated to data derived from testing on human
subjects, particularly the use of human data for making pesticide regidration decisons. Both scientific
and ethical questions have been raised about the data to include the manner in which they were
developed and how or whether these data should be used in the decision making process. A draft
report was generated based on the presentations and discussions at this meeting. However, a
sgnificant subset of the Subcommittee remained concerned about the content of the report. Therefore,
asecond meeting of the SAB/SAP Joint Subcommittee was convened on November 30, 1999 to
permit further deliberations for the purpose of resolving and bringing to closure differences of opinion
within the Committee.

The Office of Pesticide Programs has received a growing number of unsolicited reports of
research with humans that include systemic toxicity studies to establish a human No Observable
Adverse Effect Level (NOAEL). A NOAEL study is controversd in humans, snce dosng may
include alevel where an adverse effect occurs. Therefore, subjects who participate in these studies will
experience adverse effects with no known benefit to them (see section on separation of risk and
benefit). Moreover, the exposure levels established by aNOAEL study may pertain only to those
endpoints measured and the characterigtics of the subjects who participated. Thus, the gpplicability of
such studies will be congtrained by these limitations. EPA does not require human studies to establish
NOAELs and has never established guiddines for the conduct of such studiesin humans. Since July,
1998, EPA has not relied on the submitted human NOAEL pesticide studies to support decisions under
the Food Quality Protection Act (FQPA).

The FQPA requires EPA to reassess al food residue tolerances, so that by 2006 over 9,000
current pesticide residue tolerances must be reassessed. A “tolerance’ is aregulation defining the
alowable amount of peticidein or on afood. The FQPA requires consideration of the cumulative
risks of dl pesticides with a common mechanism of action. Thisisin contrast to the previous practice
of assessing exposure to one pesticide at atime. An additiona tenfold safety factor must be included
by EPA inrisk assessments to increase protection for infants, children, and adolescents, unlessreliable
data are available to support a different factor. Findly, the FQPA requires that EPA addressthe
“worg first” pesticide. That is, pesticides regarded as the riskiest, such as the organophosphates and
carbamates, are being reviewed firs. Both of these classes are cholinesterase inhibitors with histories
of human testing. The firdt third of these tolerance reassessment decisions were completed as of
August, 1999 as mandated by the FQPA.



Prior to regidtration, a pesticide must undergo many tests in animals to evauate toxicity and to
extrapolate these anima study results to judge the potentid toxicity for humans. These sudy
requirements, as outlined in 40 CFR Ch 1 158-202 (e) Hazard to humans and domestic animals,
cdl for data derived from avariety of acute studies and from subchronic and chronic toxicity tests.
Exposure data are also required by 40 CFR Ch 1 258-202 (d) Environmental fate and include
generd sudiesinvolving the fate of chosen agents, aswell as studies of degradation, metabolism,
mohbility, disspation, and accumulation. A reference dose (RfD) for a peticide, which is considered
the “safe’ daily dosg, isthen caculated by dividing the NOAEL derived usudly from the most sengtive
study in the most sensitive species by applying a series of uncertainty/safety factors. If, asin most
cases, the study is an animd study, then atenfold uncertainty factor is gpplied to accommodate
variability between animas and humans. A second tenfold factor is applied to account for varigbility
within humans, and findly the FQPA requires condderation of an additiond tenfold safety factor to
protect children and adolescents. If, however, human data are available, the intergpecies factor of ten
can be dropped. Furthermore, when human data have been available and used it has generdlly raised
the “safe dose” A higher “safe dosg” alows greater use of apesticide. Thus, the FQPA may have
inadvertently created an incentive to test pesticides in humans. In fact, since passage of the FQPA, the
Office of Pegticide Programs has received 14 human NOAEL studies, which represents a significant
increase in the submission of such data from the previous ten years.

For many years, EPA has performed, supported and made use of human studies on various
agents of environmenta concern, including pesticides, in compliance with the Common Rule?. For
example, EPA has required studies to determine exposure levels among pesticide applicators, mixers,
and loaders of pesticides aswell asfield workers and others re-entering pesticide treated areas. EPA’s
requirements for exposure data are documented in Subdivisons U and K of its Pesticide Assessment
Guideines of 1984. However, with the increased submisson of human experimenta studies that
involve intentiond pesticide exposures, new concerns are raised regarding EPA palicy for evauating the
science and ethics of these studies. Therefore, EPA convened the Joint Subcommittee of the
SAB/SAP for the purpose of gathering advice to aid in establishing such a palicy.

Through the establishment of “test guiddines,” EPA has the authority to specify the tests
required and the manner in which these tests are performed. These guiddines are established in
collaboration with other regulatory agencies, both in the U.S. and abroad, and are subjected to rigorous
peer review. EPA wantsto develop apolicy that applies protections, such as those in the Common
Rule, conggtently to dl human research considered or supported by the Agency. This policy must be

2The Common Ruleis the “shorthand” name for the human research subject protection requirements
embodied in CFR 40 Part 26. The Rule, adopted by 17 Federal Agencies, describes and definesin detail the
requirements for obtaining and documenting informed consent from subjects. It also addresses the requirementsfor,
the functions of, and the composition of, Institutional Review Boards (IRB). The Rule also incorporates procedures
for prompt reporting of any unanticipated adverse events.
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subjected to peer review and public comment. This policy should address the wide range of human
research to include: @) incident follow-up and epidemiologic studies of humans performing usud
activities, b) human experimenta studies of intentiona exposure such as patch tests for irritancy or
sengitization, studies of pharmacodynamics or metabolism, and testing to establish aNOAEL. When
the criteriafor acceptability of these two classes of studies vary, EPA isrequesting that the digtinctions
be specified. Moreover, EPA is requesting guidance in applying contemporary scientific and ethica
standards to older data or to studies from other countries.

Initsinitid deliberations, the Joint Subcommittee reached ready agreement on severd basic and
preliminary points. These include:

a)

b)

d)

o)

Any policy adopted by the Agency should reflect the highest standards of respect for
human subjects and should prohibit research protocols that override the interests of
subjectsin order to obtain useful data.

If it can bejudtified at dl to expose human subjects intentionaly to toxic substances, the
threshold of judtification for such action should be very high.

Bad science is dways unethicd; research protocols that are fundamentaly flawed, such
as those with sample sizes inadequate to support reasonable inferences about the matter
in question, are unjudtifiable.

If the use of human subjects in pesticide testing can be judtified, that judtification cannot
be to facilitate the interests of industry or of agriculture, but only to better safeguard the
public hedth.

Any policy adopted by the Agency must reflect a specia concern for the interests of
vulnerable populations, such as fetuses, children, adolescents, pregnant women, the
elderly, and those with fragile health due to compromised respiratory function or other
reasons.

Unintended exposures provide va uable opportunities for research; it isan error not to
take full advantage of such opportunitiesto gain mgor information through careful
incident follow-up.

In congdering research protocoals, it is not enough to determine a risk/benefit retio; it is
important aso to congder the distribution of risks and of benefits, and to ensure that
risks are not imposed on one population for the sake of benefits to be enjoyed by
another. It isaso important to be sengtive to the difference between areversble risk
and one that may be irreversible, such as possible interference with norma neurologica
development.



Having agreed to these points as providing the underlying vaues that should inform the
development of actua policy recommendations, the Joint Subcommittee then faced the challenge of
providing greater operationd clarity regarding the boundaries of what should and what should not be
alowed. A second meeting on November 30, 1999 -- and a subsequent process of exchanging views
on adeveloping draft of this report -- led to the conclusions and recommendations contained herein.

22  Charge
In pursuit of these objectives, the Joint Subcommittee was charged as follows?

a) The Value of Human Studies - Human studies provide a specid type of information
that may contribute to the decison-making process. The Agency seeks advice on the
role that such data can play in evauating atoxicologica data base for purposes of
regulatory decison-making. Specificaly, what are the generd arguments for the proper
role of human studies in supplementing anima studies in making regulatory decisons
about various environmenta agents; e.g., water pollutants, air emissons, and
pesticides?

b) Factorsfor Congderation - The Agency is confronted with the question of how to
determine what congtitutes an appropriate human study for use in environmenta
decison-making. There are amilarities and differences between the use of such sudies
in reaching decisionsin other aress; eg., drug licenang. In al cases, the Agency
recognizes that the scientific benefits mugt at least be commensurate with the risks
involved.

1) What factors are relevant to consider when reaching ajudgment on what
condtitutes an ethicaly gppropriate human study?

2) How can these factors be used to make decisions in such cases? Please give
some examples.

3) In using these factors, are there "benchmarks' that emerge that would clearly
make a study appropriate (or ingppropriate) for use? Please give some
examples.

3 Two Members suggested revisionsto the Charge to clarify the general language and to eliminate wording
which could be interpreted as advocating exposing a human subject to damage if the potential societal benefits were
great enough. The Charge conveys the questions asked by the Agency, and is the starting point and framework for
the Public Meeting and subsequent report. In order to maintain the historical record and process, the Chargeis not

changed once ameeting is completed.



d)

The Risks and Benefitsto Subjects and Society - The Agency is concerned that
the best scientific information be brought to bear in making its decisons. At the same
time, the Agency is concerned that the sudies they require/rely on to make those
decisions should meet rigorous ethica standards. Specificdly, the risks to the study
subjects should be outweighed by the benefits for them persondly or for society asa
whole.

1) What are the benefits to subjects and to society from human participation in
research studies; e.g., those supporting pesticide registration?

2) What isthe impact of remuneration on this question of benefits to subjects and
ociety?

3) Are there differences or digtinctions that should be made for sudiesinvolving
pesticides versus those involving other environmenta chemicals?

Application to specific dtuations - The Agency must make judgments on awide
vaiety of sudiesinvolving humans. Such studiesincude controlled ingestion (as well
as exposure by other routes) of test compounds by test subjects, accident reports, and
monitoring of exposure during routine activities. It would be hepful to have advice on
how the guiding principles on human subject research and testing (i.e., the Common
Rule and Declaration of Helsinki) might be applied across this broad range of studies,
particularly as they might apply in the case of studies submitted in support of a pesticide
regigtration:

1) How car/should this guidance be applied to

0] Studies conducted in the past, prior to the adoption of the Common
Rule (1991), but which may (or may not) have adhered to another
ethica sandard of another day?

(i) Studies gathered from the open literature for use by the Agency?

2) Isit ethical to engagein the ora dosing of human subjects with environmenta
toxicants or infectious agents of interest (e.g., cryptosporidium in drinking
water or organophosphates (OPs)) in order to establish a No Observed
Adverse Effects Level (NOAEL)?

Compliance - Even if the Agency has gppropriate ethicad sandardsin place, thereis
the question of determining compliance with those standards. How can the Agency



determine whether and to what extent its ethical standards have been met in a particular
test with respect to the following aspects:

1) Informed consent

2) Voluntary participation
3) Ingtitutiondl Review Board (IRB) gpprova
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3. DETAILED FINDINGS

3.1 TheValueof Human Studies (Issue a)

Human studies provide a specid type of information that may contribute to the decision-making
process. Specificaly, this element of the Charge asked the Subcommittee to address and enumerate
the generd arguments for the proper role of human studies in supplementing animd sudiesin making
regulatory decisons, particularly concerning various environmenta agents. e.g., water pollutants, air
emissions, and pesticides.

3.1.1 Information Available from Studies with Human Volunteers

Contemporary human research in toxicology proceeds from the assumption thet, in most
gtuations, we aready have a consderable amount of information about the toxic properties of agiven
agent (derived primarily from anima research and fortuitous epidemiologica studies) before we
deliberately expose human subjects. However, with new pesticides (prior to registration) there are no
epidemiologica or exposure data available to provide a context for prediction or extrapolation. Both
resear chersand regulators support the use of epidemiological and exposur e data asimportant
to the evaluation of potential environmental risks. A majority of the Subcommittee supported
allowing human clinical trials with pesticides, but called for cautious approaches (i.e., that
exposures must be done only under the strict ethical and safety guidelines discussed below);
several other Memberscalled for severerestriction on, or outright prohibition of, such
resear ch, particularly when neurotoxicants were involved. One additional caveat concer ning
such intentional exposureisimportant -- the Subcommittee, in general, would not support
human experimentation primarily to determine a No Observed Adver se Effects L evel
(NOAEL). Although a No Observed Effects Level (NOEL) or NOAEL may be defined in the
absence of a documented toxicologica response (in which case it does not have strong scientific
standing or support), such data are of vaue in the clinica and regulatory arenafor setting exposure
limits, etc. Thelikdihood of mechanitic ingghtsimproves with the incluson of dosage levd inducing
some discernible sign of toxicity. Generating such data pose ethical concerns, however, as discussed
below in section 3.1.2.

The Subcommittee believes that pharmaceutica industry practices offer useful mode s for
human pesticides research. When anew drug is released, the manufacturer performs post-marketing
aurveillance, mainly to gather information about adverse effects. Similar, properly designed
observationa studies of humans accidentally or occupationaly exposed to pesticides should be
encouraged over intentiond exposure studies with paid and un-paid volunteers. These observationd
sudies can address the nature and incidence of adverse effectsin a much more diverse group than that
represented by the experimenta volunteers and, as such, should have greater vaue for risk assessment.
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However, such studies lose some degree of control over exposures and timing of observation that could
make them very difficult to implement.

Perhaps the greatest potentia vaue to be derived from experimental studiesin paid and un-paid
volunteers is the opportunity to place the results into a structured hierarchica information base
incorporating and integrating both anima experiments and human research (particularly addressing
indices of neurobehaviorad function in the case of insecticides) addressing short-term exposures.

Such a gructured information system would provide a clearer purpose for human data. It
would help overcome severd of the ethical issues inherent in experiments with paid and un-paid
volunteers by providing better insgghts asto “safe’ levels’ and expected reactions. Perhaps most
crucial, within such a decison system, human experimental data would serve asa valuable
transition to further research on both exposure assessment and toxic mechanisms. In such a
role, human experiments would pose fewer of the ethical quandariesthat arise when they are
used simply to establish a NOAEL that lacks cogent scientific value and whose purpose can
beinterpreted asssmply an argument for higher per missible exposurelevels. Strategically
designed studies with focused efforts and clear decision systemsin placeto acquire
information can be defensible both scientifically and ethically.

3.1.2 Limitationsof Clinical Studies

Controlled experiments with human paid and un-paid volunteers are framed to answer alimited
range of questions about the risk potential of a substance. To conform to accepted ethical standards,
they are typicaly confined to low or moderate doses of limited duration and constructed as carefully as
possible to avoid producing a serious effect, either acute or long-term. Ethica guiddines take account
of both the usefulness and shortcomings of such studies, and their gpplicability to questions about other
agents and other populations. There are severd factors, discussed below, which these guiddines must
take into account.

Firg, pad and un-paid volunteers generdly are recruited from a hedthy adult population
(athough participation by pregnant women is not precluded by current federa policy, we believe that
they should be excluded from clinica studies with pesticides, as should dl other sengitive
subpopulations such as the elderly, those with aready compromised hedlth, children, and adolescents).
Like the "Hedthy Worker Effect” recognized by epidemiologidts, such a selective process limitsthe
generdity of thefindings. In addition to the “ hedlthy worker effect,” findings may be affected by the fact
that some groupsin society are less likely to volunteer.

Second, dthough volunteer experiments typicaly involve brief exposures, many red world

questions about safety involve chronic exposures. Thisis particularly relevant with pesticide exposures.
In one case from the insecticide literature, investigators studying a sample of farmers exposed while
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treating sheep with organophosphates (OPs) reported that the chronic effects of exposure, primarily
neurobehaviora in character, are not predicted by sensitivity to any acute warning signs (Stevenset al .,
1996). Although this difference in exposure patterns can be a complicating factor and is certainly a
limitation, it can often be addressed by careful experimenta design, as has been demongtrated in human
sudies of ozone and carbon monoxide, which aso had to ded with the issue of brief versus chronic
exposures. One Member disagreed, noting that chronic effects, such as the neurobehaviora changes
seen for the OP's, would be very difficult , possibly impossible, to detect in acute studies regardless of
the design.

3.1.3 Limitationson Egtablishing NOEL s and NOAEL swith Human Testing

Given the above, we must recognize that the ability of short-term human experiments to provide
ascientifically meaningful NOEL or NOAEL is circumscribed, as detailed below:

Although establishment of aNOEL, NOAEL, or Lowest Observed Adverse Effects Leve
(LOAEL) can provide data of value in the clinica and regulatory arena, there are dso ethical
consderations about the research needed to establish them. The benefits of obtaining a LOAEL are
discussed above. However, generating a LOAEL requires aleve of exposure inducing some
identifiable effect or symptom. To obtain such dataraises a particular ethica problem, because it will
require human volunteers to experience some toxicity-induced symptomsif the dosing levels gpproach
critical thresholds, with no prospect of any direct thergpeutic effect. Thisisa variance with most
biomedical research where exposure to aknown risk (e.g., a new chemotherapy agent) is balanced
againg the potentid hedth benefits. In addition, research at the Nationd Cancer Inditute (Mantel and
Bryan, 1961), and later at the Nationa Center for Toxicological Research (Gaylor, 1992) showed that
even NOELs, which are statigtically derived, actudly correspond to some finite incidence of adverse
effects. That is, for both paid and un-paid volunteers, research to identify a NOEL may not be free of
rsk

Testing insecticides presents unique challenges because their adverse effects are often
neurobehaviora in character. If, as some reports suggest (Steenland et al., 1994), such effects are
more sengtive than other measures of toxicity, the use of these neurobehaviord measures might
generate LOAEL s at lower dose levels.

In addition, short-term volunteer experiments have yet to mimic the most common exposure
pattern, congsting of repested, intermittent, acute elevationsin dose, typicaly to the combination of
agents seen in most pesticide formulations rather than to asingle agent. The degree to which
intermittent or even single doses of insecticides might induce centra nervous system sendtization to OP
insecticides possessing proconvulsant properties is not known. Also, the scope of OP interactions with
certain classes of proconvulsant medications, such as the popular selective serotonin re-uptake
inhibitors, is unknown. Volunteers presumably would not be used to assay such a possibility. Whether
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or not conventional uncertainty factors (UF) account for the effects of such medications should be
further investigated in animas and in humans exposed occupationdly to insecticides.

Additiona obstacles arise when attempting to extrgpolate findings to children, particularly in
addressing the most troublesome question in human research: the consegquences of exposure during
early development. Current human volunteer studies are not designed to yield a reference dose for
children, but rather (as noted before) to place some portion of the animd data into human context. The
biology of the child diverges markedly from that of the adult. Thisdifferenceis probably best seenin
the central nervous system. Before, and for a number of years after birth, the child’s nervous system
develops a an extremely rapid rate. Nerve cells are laid down and migrate to their final destination;
connections are built; synapses are formed; and neuron populations are pruned. Perturbationsto the
nervous system a this time may produce persstent changes in brain architecture. The particular
sengtivity of the developing organism to insult has been shown for so many noxious agents thet it has
achieved the gatus of agenerd principle. Among the exemplars are the effects of oxygen on the
premature infant eye and the effects of prostaglandin antagonists on closure of the ductus arteriosu.
These, and the effects of lead, mercury, acohoal, dilantin, bilirubin, and cocaine on the infant brain
establish this principle (Needleman and Bellinger, 1994). Dosing hedthy adults provides extremely
limited (if any) ingght into the risks for the developing brain.

Such adigtortion of the response profiles may not be fully accounted for by the imposition of
traditiona UF when results are extrgpolated to the genera population. The conventional UF of 10 for
inter-individua variation dates from the 1950s, and is not an instrument devised to reflect contemporary
molecular toxicology.

The magnitude of an intraspecies UF based on rodents aso has limited bearing on the
gppropriate UF for children. Furthermore, neurotoxic insecticides induce many effects on the body and
nervous system. Each is characterized by its own dose-response function. Attemptsto establish a
NOAEL on the basis of asingle outcome, such as periphera acetyl cholinesterase (AChE) levels, may
mask a subgtantial Type Il error. That isatype of error causing the null hypothesis to be improperly
accepted, S0 that an effect which is actualy present is not identified (e.g., a neurotoxic effect of an OP
that occurs at alower dose leve than would cause a datigticdly significant change in ameasure such as
peripheral AChE levels). For example, dthough cholinesterase inhibition by carbamatesis rapidly
reversible, the symptoms of toxicity may linger, so that cholinesterase assays in thisinstance may
provide an erroneous diagnoss.

Further deterrents to extrgpolation from volunteer studies to children are posed by two
additiona factors that have led EPA to conduct targeted exposure assays.

a) Y oung children occupy a different spatid ecology than adults. They often experience

elevated exposures smply because their environment lies close to floor level. With
metallic mercury, for example, vapor concentrations at floor level may be 10-20 times
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higher than concentrations a an adult' swaist level. Dust stirred up by activities such as
crawling causes increased inhaation of lead dust and pesticides residues by children.

b) Asaresult of the spatid niche they occupy, young children have a propendty (asa
function of their close proximity to the floor or ground and/or behavior in crawling) to
either pick up or be exposed to objects or substances on the ground. They tend to
explore their world by hand-to-mouth sampling, which increases their exposures
consderably. Such behaviors help explain why children living adjacent to agriculturd
stes tend to experience elevated pesticide exposures. Adult NOAELSs, obtained under
highly controlled conditions, have to be modified to account for such exposure sources.
This problem is recognized by the FQPA in its requirement to aggregate total exposure
from dl sources, which may diminish the usefulness of volunteer data.

In any study involving potential harm to the study participants, whether humans or animds, there
isan ethica necessity to be certain that the study has sufficient statistical power and is appropriatey
designed to address the objective of the study. Many Ingtitutional Review Boards (IRBS), in fact, now
reguire documentation that the proposed study possesses adequate Satistical power. Thisisa
multifaceted issue requiring consideration of a number of factors, which are detailed in Appendix A.

The most serious problem of those identified above is that of generating data applicable to the
developing child (or fetus). There seemslittle probability that high quality data rlevant to children can
be derived from studies on adults a thistime, or in the foreseegble future. The Subcommittee rules out
the only dternative, the testing of children and adolescents, as being ethicdly unacceptable. There are
too many unknown dangers to jugtify the effort, even under the most extraordinary circumstances.

Despite the congraints, uncertainties, and risks noted above, experiments with human paid and
un-paid volunteers can Hill provide helpful information. With radioactive isotopes, they can help trace
the digtribution pattern of achemical and its persstencein certain organs, as with mercury. They can
help determine if specific subpopulations are predisposed to adverse effects from acute exposures, as
with the response of asthmaticsto air pollutants. They can help determine the relationship between
exposures and exposure biomarkers, as with the correation between specified doses of
organophosphate insecticides and cholinesterase levelsin blood. Volunteer experiments with pesticides
can be useful as guidesto additiond laboratory research with animas and the formulation of more
specific anima models.

3.2  Factorsfor Consderation in Identifying Ethically Appropriate Human Studies (Issueb)

The origind Charge posed three specific questions:
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a) What factors are rlevant to consder when reaching ajudgment on what congtitutes an
ethicaly appropriate sudy?

b) How can these factors be used to make decisions in such cases?

) In using these factors, are there benchmarks that emerge that would clearly make a
study appropriate (or ingppropriate) for use?

Because these questions are closely intertwined, the Subcommittee has chosen to address them
callectively, focusng on the following factors.

Study Design: The Subcommittee unanimoudy supports the principle that any study that does
not have a clearly defined hypothesis and proper study design to test that hypothesisis per se unethicdl.

The EPA relies on the determination of a no-adverse-effects level (NOAEL ) and/or alowest-
observed-adverse-effects level (LOAEL) in setting reference doses for toxicants. This procedure
raises serious concerns about the ethical use of human datain the evauation of health risks of
environmenta hazards. An experiment that does not have a chance of achieving itsgod, in this case
esimating the effect it seeks, is per se unethicd.

Congdering the other problems associated with the use of NOAEL/LOAEL’'s (eg. design
dependency, not an estimated value but the result of atest), the Subcommittee does not believe human
studies should be used to directly estimate these quantities. However, a properly designed human study
with sufficient sample sizes could ad in understanding differences in metabolism and help to guide the
gpecies extrgpolation. Appendix B presents a detailed discussion of how sample size affects the ability
of agtudy to detect smal changes and effects.

The Subcommittee believes that issues of age, gender, and ethnicity should receive
consderation in designing studies and assessing their relevance for regulatory purposes. Though the
Subcommittee opposes the use of children and adolescents as experimental subjects particularly in
relation to intentional exposure to toxic agents, it aso supports the concept that the relevance of studies
to assessing the risk to children should be specifically addressed. Specid concerns were expressed
that risks to developing organ systems might be less reversible than to mature systems and that the risk
to children is unacceptable. This concern aso would affect the potentid ability to generdize from adult
subjectsto children. Likewise, studies performed in mae subjects must be examined to determine their
relevance to femae subjects. Ethnic variation in response must aso be considered.

Overall Congderations: Exigsting federal standards, noted below, can serve as an initid guide
to discussing the Charge questions. These standards, however, basicaly apply to drug development
protocols. In thismodd, research is guided by the premise that its eventua god is ether to benefit the
subject directly or to benefit patients with a specific disease. Because it presumes the possibility of
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benefit, it weighs the risk of possible harm againgt potentia benefit.  The ultimate aims of volunteer
testing for drug development and for pesticide exposure standards diverge because of the benefit
component of the risk-benefit equation. That is, both drug and pesticides testing have financial
goals and both use healthy paid and un-paid volunteerswho do not stand to benefit personally.
Thus, therisk and benefit are split. They divergein that drug studies can be easly justified
because they benefit otherswith a disease or condition, which cannot be said for pesticides.
However, protection of the food supply has a societal benefit that we do not seefor drugs. In
the cour se of marketing, drugs are targeted to a specific population in need and their effects
aremonitored by physicians. However, in the case of pesticides, a broader population is
potentially exposed and not monitored for health effects. Thisstuation isa powerful
argument for the conduct of controlled exposure studiesto better under stand the effects of
low level exposures. Otherwise, all segments of the populace participate in an exposure
study.

Theintention variable: A core question for ethicd review of a proposed or submitted study is
intent. Although intent might be argued as beyond the purview of an ethicd review, and is difficult to
interpret, the Subcommittee views it as acritica issue, in part because it hel ps define the scientific value
of agudy. For that reason, it maintains that the intent of a proposed study should be defined clearly at
the outset. It agreed that, generdly, human dosing experiments are not gppropriate if the primary intent
of the study isto determine or revise aNOEL or NOAEL 0 as to eiminate the interspecies uncertainty
factor. Studies designed to advance scientific understanding, for example, to clarify mechanistic
questions, may be ethically defensible. A cogent model for such experiments would be the studies of
mercury vapor conducted by Cherian et al (1978). These investigators had subjectsinhae trace
amounts of 2°®Hg, then followed the time course of its distribution in various tissues and fluids. The
experiment was not designed to provide any direct information about toxicity. The use of observationa
or epidemiologica studiesto test hypotheses that are appropriately addressed by such studies often
present only very limited ethica concern. A test of intent for ethica ” acceptability” resdesin the
scientific value of astudy, i.e, its potentid to provide useful information. Although rigid rules should not
be imposed, a weight-of-evidence approach should prove useful. For instance, as discussed elsewhere
in this report, does the study have sufficient statistica power? s more than one dose included? Are
sensitive and comprehensive response indices described? Do they extend beyond conventiond clinical
observations? Could the results be extrapolated to the population at large, considering its age, genetic,
gender, and ethnic diversty? The enormous breadth of such variation, which contrasts sharply with the
typica volunteer pool, presents difficult problemsfor
extrapolation, as discussed esewhere in the Subcommittee report. Would the research be acceptable
in arecognized peer-reviewed journa?

Standardsfor risk review: The discusson below amplifies the Subcommittee' s application of

existing Federd guiddines for human subjects research. 1t might be framed as a set of questionsto an
IRB:
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Have risksto subjects been minimized? - IRB reviews must devote consderable
care and attention to items such as medica exams (including histories) to determine the
hedlth gatus of the subjects, identifying medications taken by the subject and acohal
use. Thereview should aso examine the doses or concentrations to which subjects will
be exposed and determine how these relate to our existing knowledge of the agent’s
effects. In addition, there should be consideration of the possibility that subjects may
have been previoudy exposed to toxic substances; previous exposure could both
jeopardize the subject’ swell being and distort the study’ sfindings. The review must
aso examine the plans for dedling with any unexpected response to the agent
administered. The IRB needs concrete details, and should assure itsdlf that these have
been provided in sufficient depth.
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b)

d)

Arerisksto subjectsreasonablein relation to anticipated benefits? -

1) Is there an important research question being asked, one which could not be
addressed with animal data?

2) Are the design instruments and methods, and the competence of the researcher,
appropriate to answer the question?

3) How will the research findings be used?

4) Have designs that could pose less serious ethica issues been considered (and if
rejected, why)?

5) Is there a need to use human subjects?

6) Have stopping rules been described?

Noting other issues that arise when one considers the scientific merits of an experiment
may help to illugtrate further the issues raised by the Charge. There may be a difference
between the scientific assessment (today) of astudy, involving the evauation and use of
exiging data (e.g., aretrospective review of previous exposures, where consent had not
been obtained), and prospective studies proposing intentional exposure of human
subjectsto atest agent. How should IRBs judge current studies using different and
more rigorous standards than applied to the acceptance of studies conducted in the past
under somewhat different ethical guidelines. How should they evauate retrospective
gudies, consstent with 40 CFR 26.119 (the “Common Rule)?

Should IRBs require those who use historica data to specify the data' s origins,
methods, and limitations, especidly where concerns about the vaidity of those studies
exig?

I sthe selection of human subjects necessary and appropriate? - Does the
question asked require human testing? Before undertaking human experiments, one
should carefully decide whether the information one plans to obtain can be derived from
animd sudies. Thisis particularly true with "new" unregistered pesticides because
human exposure information will not be available, and estimates of risks to humans will
have to be cdculated on the basis of anima udies. Even if the esimates from animals
are highly uncertain, cdculations of these vaues are critica to the proper design of the
human investigation. These provide target estimates for the measures of interest and
vauable guidance as to what might be expected in the human sudies.

Have less ethically questionable studies been considered? - Controlled exposure
gudiesin humans are problemétic in that they raise ethica questions. In some cases,
epidemiologica studies or studies of exposed populations may be ableto
obtain/provide virtualy the same information, or a only a modest cost in the significance
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of theinformation. However, for "new" pesticides, epidemiologica information will not
be available.

€) Is the informed consent process properly designed, with the opportunity for potentia
subjects to think through the relevant issues, including possible compensation for harm?

Related issues: Some aspects of risk assessment that bear on the ethics of human testing were
not addressed by the charge nor are they properly addressed by prevailing Federd guiddines. They
are pertinent to the Subcommittee' s task, however.

a) Ethicd questions pertaining to human testing range beyond conventiona risk assessment
evauations. It would be advisable to include contemporary risk characterization issues
such asindividud and community risk perceptions and acceptability (Stern and
Fineberg, 1996). Therole of the community in research involving human subjectsis
now generaing condderable interest in the clinicd tridsworld. In responseto
community concerns, potential subjects may be invited to participate in the design of
gudies; or, community input may be sought, directly or indirectly, about the use of
research data. Also, community concerns about potentia benefit and harm may be
surveyed. EPA | infact, isincreasngly attentive to this broader context of risk
characterization. Thisistrue with genetic studies to determine susceptibility, but it is
a0 true as we begin to explore the connections between genetic and environmental
factors in the etiology of human disease.

The Subcommittee recognizes that such an expansion of ethica dimensons may present
difficulties arigng from risk perceptionsin a particular community. For example, the
public higtoricaly has been more concerned about cancer than other potentid risks, and
judges its adverse effects to exceed those associated with other potentiad risks. Both
investigators and IRB members need to be sengitive to public perceptions, however, to
acknowledge them in informed consent documents, and to guard againg the intruson of
thelr own vaues and perceptions into their evaluations.

b) The Common Rule has a specified and very helpful list of required considerations
concerning informed consent. Because of questions raised by past studies on
pesticides, the Subcommittee notes that a useful way of determining whether a potentia
subject gragps the information in the consent form is to administer a brief multiple-
choice test based on the form’s content. Such atest provides ameasure of how well
the subject grasps the contents of the consent form.

) Other issues that may be of particular relevance to both environmenta agents and
pesticide testing include:
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1)

2)

3)

4)

5)

6)

Although subjects should have the undisputed right to withdraw from astudy at
any time, exercise of this right could make it difficult for researchers conducting
environmenta exposure sudies, particularly longitudina, epidemiologica
studies, to complete their protocols. This right must, however, be described
unambiguoudy.

Subjects should have rights to compensation if they are injured as aresult of the
experiment. Since injury may only become evident long after the experiment,
such compensation issues need to be addressed at the inception of the study.
As part of their reviews of experimenta protocols, IRBs should request the
investigator’s plans for ascertaining the subjects hedth status for some period
after the end of the experiment, and ensure that each subject is given clear
information about how to ded with problems that might emerge later.

Generd issuesrelated to privacy rights and confidentidity are aready described
in exiging regulations. Additiondly, there are specific concerns about the use of
confidentia information obtained from a subject’s participation in astudy. For
example, the use of data reating to susceptibility to certain diseases that have
an environmental component (e.g., paroxonase levels) may place individuas at
risk of discrimination (hedth care, life insurance, employment). Theseissues
would need to be addressed in the consent process and protections built into
the protocol.

University-based research has been displaced in many instances by contract
organizations dependent on relationships with industry clients. These
relationships may arouse skepticism about the assumption that the
experimenters are neutra parties. Moreover, such relationships aso provoke
concerns about the IRBs appointed to review study protocols. These include
the criteriafor membership on an IRB (incluson of public members, advocacy
groups, €tc.); criteriafor gpprova (consensus vs. voting); and public disclosure
of reasons for decisons.

When the results of volunteer studies are submitted for publication in scientific
journdls, it is essentiad that the sources of research support be disclosed
unambiguoudy. Severd prominent medicd journds have encountered possibly
deceptive statements about such support.

Independent review is especidly crucid, but an increasing number of private
IRBs are now operated by commercid, “for profit” entities -- an environment
that may pose problems when attempting to conduct a truly independent
review, and that calsfor close scrutiny. At the same time, it should be
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recognized that the number of privately operated IRBs has increased because
of the financia and operaiond efficiencies they offer. In addition many
academic ingtitutions may lack the resources to conduct the gppropriate
reviews and to fulfill adminigtrative requirements imposed by the federa
government and other oversght authorities. Monetary compensation for
members of private IRBs, however, should be described in any submission to
EPA.

In view of the complexity and interrelationships of the manifold questions presented by
volunteer studies, the Subcommittee agreed that no specific benchmark, agorithm, or unambiguous
dividing line could be applied universdly to categorize research as either unethica or ethicad. Such
judgments require the weighing of multiple factors in two categories. technical and scientific issues (eg.,
sample size, experimenta design, and the nature of the agent under study), and subject welfare issues
(e.g., provison of informed consent, lack of coercion of any type, and compensation for any harm done
in the course of the experiment).

Because of the lack of fixed landmarks, except perhaps at the extremes, the Subcommittee
proposes that the Agency offer guidance in the form of examples. One extreme at the innocuous end of
the scale might be exemplified by a skin irritation study with glyphosphate in adult maes. The other
extreme might be exemplified by a study designed to obtain aNOAEL for neurotoxicity with a highly
potent organophosphate. The territory between these extremesis where the Agency needs to provide
guidance both for its own palicies and for parties contemplating the submission of human data from paid
and un-paid volunteers. Appropriate questions which could be asked include:

a) Who would be acceptable volunteers? Under what conditions, if any, are the aged,
and femal e subjects acceptabl e?

b) What isthe hypothess? What would be the intent of the study, e.g., kinetics,
determining LOAELS, etc? Under what conditions are these studies
appropriate/acceptabl e?

) Given the intent, how would reasonable sample sizes be determined?

d) What level of dosing is appropriate, acceptable? Are there conditions under which
dosing to measurable/observed toxicity is appropriate?

e) If dosing can be administered at alevel that produces toxicity, what organ system
toxicities are acceptable? Can neurologic toxicity ever be accepted? Can or should
biochemica aterations be used as surrogates for clinica toxicity? Do these surrogates
alow/promote protection of subjects?
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3.3 Risksand Benefitsto Subjectsand Society (Issuec)
Issue (c) of the Charge posed three separate, but interrelated, questions concerning both the

risks and benefits associated with human experimentation. Each of these questions, and the
Subcommittee's responses, is addressed below.
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3.3.1 Thelnterrelationship Between Science and Ethics and the Benefits of Research
Involving Human Subjects

I nterrelationship between science and ethics: The design and conduct of research involving
human subjects involves two types of consderaions. Firgt, research must have scientific merit -- it must
ask important and relevant research questions that have not aready been adequately answered, and
must do so based on arigorous methodology that can answer the research questions. Second, for
research to be ethicaly acceptable, it must be based on a set of ethical considerations that provide
assurance that the rights and interests of subjects will be protected and that vauable and important
research will be conducted.

It should follow that there is an interrel ationship between science and ethics -- aresearch design
that does not ded with anove, important and relevant question, or is not based on rigorous scientific
methodology (or both) cannot be considered good from either a scientific or an ethica perspective.
Indeed it has been said that good science is aprerequisite for good ethics.  Thisis morethan just a
gtatement of intent or of aspiration. The separation of science and ethics-as occurs when scientific peer
review precedes the evaluation of astudy by an Indtitutional Review Board (IRB) -- may be
proceduraly necessary, but it is a separation that is arbitrary and difficult to defend.

For dmogt al scientific condgderations in the design and conduct of a study there are ethica
counterparts, and vice versa. For example, the scientific requirement that a study iswell defined, asks
novel questions, or can obtain measurable outcomes can aso be seen through an ethicslens: isthe
study necessary? |Isthe research question important? Are the needs of potentia subjects and/or
society being met? Both sets of considerations relate to the importance of the research question.
Similarly, the questions one would ask from the ethica perspective (Isthe study feasible as desgned?
Has there been fairnessin the recruitment/retention of subjects? Are appropriate safety proceduresin
place to minimize potentid harm to subjects?) are relevant to the scientific requirements that a study be
well designed, that the study architecture is appropriate (e.g., a case-control study, and randomized
trid), that methods have been introduced to reduce bias by investigators, and that the methods of
monitoring procedures in the case of toxicity, drop out by subjects or discontinuation are appropriate.

Attention to the interrelaionship between science and ethics in research involving human
subjects need not involve smultaneoudy assessing both; rather, it requires only an gppreciation that
scientific merit and ethical acceptability are jointly necessary conditions to be satisfied prior to enrolling
human beingsin research. Investigators, IRBs, and regulatory agencies should not lose Sight of this
crucid principle.

The benefits of resear ch involving human subjects, e.g. those supporting pesticide
registration: The question of benefits to human subjects needs to be considered as part of the
assessment of risk in relation to potentia benefits (sometimes referred to as the "risk-benefit ratio)
posed by human subject research. Human research subject protection policies evolved out of

24



experiences in which research subjects were exploited, such asin the Tuskegee Syphilis Study. In
addition to the outright deception it involved, the Syphilis Study further exploited research subjectsin
that al the burdens of research were borne by the subjects, and al the (future) benefits of the research
were redized by others. This splitting gpart of risks and benefits is not necessarily unethica, but raises
the potentid for exploitation and thus argues that ethicaly acceptable levels of risk ought to be lower
when there are no offsetting potentid benefits to subjects. In addition, subjectsinvolved in such studies
should be compensated for the cost of caring for dl research- derived harms and injuries. This means
more than asking the researcher for a plan, but for the assumption of the duty to cover any research
related hedlth care a subject requires.

Research in which risk and benefit are separated in this way was historicdly known as
"non-therapeutic,” and is now referred to as 'research without prospect of direct medical benefitsto the
subject.’ It istherefore important to enumerate and understand the potentia benefits to
subjects of research supporting pesticide registration, since identification of potentia benefitsto the
subject, if any, will influence assessments of the ethically acceptable levels of risk imposed by such
research.

This section examines the risks and potentia benefits to be redized by subjects in research that
supports pesticide regigtration. Given that human dosing studies using pesticides expose research
subjectsto risk in an effort to gain information in support of pesticide regidration, it isimportant to
identify whatever potentid benefits might accrue to subjects as part of making an gppropriate
risk-benefit assessment.

a) Resear ch with potential medical/health benefitsto the subject: Someresearchin
support of pesticide registration may have direct medica benefits to research subjects.
This includes studies in which the subjects have been exposed to pesticides for
purposes other than research, such asin occupational settings, and accidentd or
environmental exposures. The potentia benefits may accrue to both the individua
subjects, their families, co-workers and the groups and communities to which they
belong. Research subjects themsaves may benefit through increased health monitoring,
safer work environment, and improved protections (protective clothing, respirators,
efc.). Itis, however, important to distinguish between direct benefits (those benefits
that are the direct result of the intervention itself) and indirect benefits (those that arise
as alater consequence of the intervention. As noted below, many of the potential
benefits from pesticide testing for purposes of registration may be of the latter type.

In addition to whatever benefits may be redlized by subjects themsdlves, there are
potentia benefits to those with close relationships to the subjects that must also be
taken into account. The family of research subjects may benefit in cases where family
members live near the workplace and are exposed to Smilar hazards as the individua

25



b)

(eg., faam workers). The benefits to family members may include hedlth monitoring,
safer living conditions, and improved protections.

Resear ch with potential direct medical or health benefits to groupsto which
subjects belong, but not to the subjects themselves. Some research offers no
prospect of direct medica or hedth benefits to the subjects themselves, but may benefit
groups to which the subjects belong. Potential benefits may accrue to groups that may
be at increased susceptibility due to genetic variation, eg., an ethnic group to which the
subject belongs, but for whom the research will not have a persond impact. The
benefits of research may accrue to future workers in smilar occupationa settingsto the
subject, eg., fellow pesticide workers/loaders, even if the research will not have a
direct impact on the research subject. And the benefits of research may accrue to the
members of a geographica community that has been exposed, and whose members will
benefit from a safer environment in the future, even if the research will not have a direct
impact on the research subjects themselves.

In the case of testing of pesticides, particularly those used in human food production,
there is potentia for the volunteer to benefit, as a member of the genera population,
from participating in such a sudy because of that person’s potentid for being exposed
to the pesticide in his’her food. However, in the case of pesticides, a broader
population is potentialy exposed and not monitored for hedth effects. Asnoted earlier,
this stuation is a powerful argument for the conduct of controlled exposure studiesto
better understand the effects of low level exposures. Otherwise, the populaceis the
exposed cohort.

Resear ch with potential medical or health benefit only to the population at
lar ge: Some research offers benefits to subjectsin only the most removed sense,
through benefits to the population at large. The generd population may redize benefit
from increased safety information and a safer environment due to the information
yielded by human testing of toxicants. But research that yields benefits to the
population at the expense of risk to the subjects of research isripe for exploitation, and
may arguably be inherently exploitative. In thisvein, the Subcommittee would not
support human dosing that intended bring about increased dlowable residue levels.
Moreover, unlike the potentia benefits described above, benefits to the population at
large may only accrue a afuture time,

Further, the economic benefits of pesticide registration should not be considered in the
risk-benefit ratio of peticide testing on humans, any more than the economic benefits of
pharmaceutical development ought to be congdered in the risk-benefit ratio of new
drug testing. Lastly, payment or other remuneration for participation in research should
not be considered as a benefit of research to be weighed in offsetting the risk posed.
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As discussed below, the level of remuneration should never be so great as to encourage
overlooking the risk imposed by the research, or to compensate for it.

Potentid benefits are, likerisk, often difficult to predict with accuracy, especidly for individuas.
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3.3.2 Thelmpact of Remuneration on Benefitsto Subjects and Society

Element (c)(2) asked the Committee to identify and discuss the impact of remuneration on this
guestion of benefits to subjects and society.

Remuneration for volunteer studies arouses debate because it can be aform of undue
inducement. IRBs confront this issue repeatedly, even when paid and un-paid volunteers face minimal
risks. Many IRBs are reluctant to permit large sums to be offered under these circumstances. Thereis
no fixed standard, however, and prescribing such a sandard for remuneration is not feasible, given the
varying stuaionsin which subjects are recruited. For IRBs, areview of the remuneration to be offered
to subjectsis partly subjective, and partly governed by community standards. Similarly, the degreeto
which remuneration becomes unethical will depend upon both community standards and individua
gtuations. Locd IRBswill have to make such judgments, perhaps applying various decison andysis
techniques to determine non-exploitive levels of remuneration.

3.3.3 Digtinctions Between Pesticides and Other Environmental Agents

The third eement of issue () asked the Subcommittee to consder if differences or digtinctions
should be made for sudiesinvolving pesticides versus those involving other environmenta chemicas.

This discussion focuses on the use of intentiond, controlled, human exposures to gather data
(e.g., pharmacokinetic information) on the agent(s) under study. Pesticides do not stand adone as
environmenta chemicds that have been intentionaly administered to humans to determine the dose a
which hedlth effects occur. For example, an extensive literature documents controlled inhaation studies
in which humans have been exposed to organic solvents from minutes to hours, under sedentary or
exercise conditions, at varying doses during which uptake, metabolism, subjective symptoms, physica
symptoms, neurologic signs, and behaviora performance have been measured (Iregren, 1996).

It isimportant to understand what a pesticide is and how it compares with other environmental
chemicals. Chemicdly, there is nothing unique about a pesticide; what makes a chemica/compound a
pesticideisitsuse. Pesticides do not dl share the same chemidtry, toxicity, use, mode of action, or
measurable hedlth effect. Therefore, it isnot accurate to discuss pesticides as one class of chemicals.
In addition, the same chemica can be apesticidein one case, an "inert” ingredient for a different
pesticide in another case, and even afood additive in other cases. It should be noted however, that
pesticides are, as aclass, gpplied in many ways, including as a spray by planes and as fogs dispersed at
ground level. Pesticides not only cover the target area, but, to alarge degree, drift from it, exposing
unintended targets such asindividuds and wildlife. Therefore, pesticides are, in this sense, unique.
Both target populations and non-targeted populations may receive adose. These agents, liberated
around homes, cities, agriculturd fidds, etc., have unique relevance when both target and non-target
systems are involved and often impacted.
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Asfor any study, the risks must be weighed againgt the possible benefits. If it wasrdatively
clear that no specific benefits would accrue for the individua subject exposed to pesticidesin a
controlled experiment, the motivation to participate in such astudy could arise purely from the desire to
benefit humankind (although in a coercive environment the motivation could be of many sorts apart from
dtruism, especiadly in acontext of implicit coercion (e.g., the desire to avoid reprisas for being
uncooperative in the context of a subject’s employment)).

Isit possible to conceptualize what can be learned from controlled exposures to pesticides as a
benefit to humankind? If such studies were part of a program of research in which the controlled
human exposure was built on extensve anima data and the purpose was to administer the lowest dose
possible to humans for perhaps the purpose of vaidating a subtle neurobehaviora hedth effect, then a
benefit could be construed. Moreover, if the detection of such a hedlth effect led to reduced use of
pesticides, then the benefit of less pesticide in the environment could be redlized. While food producers
may not regard this as a benefit, it seemslikely that society as awhole, given the concern for an
environment and afood supply with fewer environmenta pollutants and chemicals, would congtrue this
as abenefit. However, if the purposeis primarily to support the monetary gain of acompany
marketing a product with no ability to rationdize the exposure in terms of generd benefits to society,
then the risk to individuas does not support this benefit.

Based on these consider ations, the overall conclusion appearsto bethat thereareno
gpecific toxicological grounds on which to differentiate pesticides from other environmental
chemicals. However, pesticides may be differentiated from other agentsin that the whole
population is potentially exposed through ingestion of resduesin food and many inadvertent
sour ces such asthose arising from spraying, deposition in household dust, and drinking water.
In addition, wetypically attempt to limit exposuresto all other environmental chemicals,
whereaswith pesticides thereis a constant tension between the desire to obtain enhanced
toxic effect on target pests (and possibly to increase profits to the manufacturer), and efforts
to limit exposur e to non-target organisms. Themajor motivation for such testing isusually to
bring a product to market or to address a specific regulation. Thus, we areleft with weighing
therisksto individuals of a particular exposure against the benefitsto society and the
environment as a whole to decide whether an individual controlled exposureisethically
justified. Some Subcommittee M embers contend that, unlike drug testing, no personal benefit
can accrueto a subject intentionally exposed to pesticides or other environmental toxicants,
othersdisagree, noting that there can be benefits, e.g., reduction in future exposures.

34  Application to Specific Situations (I ssue d)
3.4.1 Judgment of Current and Past Studies

The first dement of Charge issue (d)(1) asked the Subcommittee to advise the Agency on how
to gpply ethics guidance to @ human studies conducted in the padt, prior to the adoption of the
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Common Rule (1991) but which may (or may not) have adhered to the ethicd standard of the time, and
b) to studies gathered from the open literature for use by the Agency.

For the Environmental Protection Agency, the concept of the "ethicd standard of thetime” is
anchored by language in Public Law 92-516, the October 21, 1972 amendments to the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA). The 1972 gstatute makesit unlawful for any
person to use any pesticide in tests on human beings unless such human beings @ are fully informed of
the nature and purposes of the test and of any physica and menta health consequences which are
reasonably foreseesble therefrom, and b) fredy volunteer to participate in the test. The impact of this
datute is to specificaly prohibit, from 1972 on, use by the Agency of test data derived from human
sudies, unless any human test subject voluntarily exercised his or her informed choice. On the other
hand, the 1972 statute must aso be viewed as permitting use by the Agency of test data derived from
human studies, when the law's dirictures are met.

With regard to data derived prior to enactment of Public Law 92-516, the
Subcommittee agreed that the fact that research was done unethically does not alonerequire
regection of theresults of that resear ch.

Some useful garting presumptions as we congder thisissue of possibly unethica research are:

a) Useful data may, and often should, be used when they have been collected in
compliance with any gpplicable law or regulation.

b) We ought assduoudly to protect the public health and the environment.
) We must condemn unethical research and seek to prevent it.

d) Poorly designed and/or executed research on human subjectsis unethical science,
regardless of other “traditiona” ethica considerations.

In addition, it is at best imprudent to ignore the data yielded by accidents and catastrophes.
We have learned much from mass chemica disagters, eg., the epidemic of methyl mercury poisoning in
Irag in the winter of 1971-72, which led to the discovery of the sensitivity of the fetal brain to this
chemicd. Thisincident spurred developmenta research. Consderable information has aso been
gained as aresult of studying the survivors of the World War Two atomic bombings.

“Incident reports,” accidents, and unanticipated problems involving risks to people should be
documented rigoroudy, and victims should be monitored afterward for sometime. This documentation
and monitoring is epecialy important where children are involved.. Such monitoring should be the
respongibility of the manufacturer of the toxicant, but it is unredigtic to expect that this respongbility will
be conggtently met on a voluntary basis, S0 some manner of government requirement is essentid. Also,
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in comparing deliberate with adventitious exposures, note that the Common Rule implies that the
former prescribe a much greater degree of scientific rigor. With adventitious exposures, we are quite
aware of the flawsin the data. With experimentd data, the flaws may be subtle and not conveyed
directly in reports, so that EPA has to be more dert to them.

When we consider research results that have been obtained in a manner inconsistent with
accepted ethicd standards, it isimportant to ask severd questions, including:

a) How serious was the ethical violation? There are varying degrees of ethica deficiency.
Research that conscientioudy adhered to then acceptable ethica standards might not be
acceptable today under more stringent, current standards, but it is not equivaent inits
violation of ethica principles to research that calloudy disregarded the ethicd standards
of itstime (Caplan, 1992, 1993, and 1998, discusses thistopic in detail).

b) What isat sake? Isthe use of the results of substantid benefit to the public hedth, or is
the benefit amply commercid? If theintended benefit of the useis protective, it isfar
eader to judtify that use than if the intended use is to support the release or gpprova of
aproduct.

) Are there dternative sources of or routes to equivaent information? If ethical anima
studies or other human subjects research can serve the same purposes, then thereisno
need to rely on ethicaly tainted data.

If the answers support using the results, additional considerations come into play. The users of
the research should issue a clearly articulated statement, explaining why the useis judtified and
unambiguoudy condemning the ethicd violations associated with the research. In this way, the use of
the data can be made into an opportunity to teach and to reinforce the ethical standards that must be
observed by future research.

When subjects of the research are il accessible, it is best to consult with them about the
intended use of the research. This may open the door to compensation issues, asin the case of the
human radiation inquiry (ACHRE, 1995), but is dso an important affirmation of the respect for human
subjects thet is at the core of ethica research.

In addition to consdering what is to be done with the data and compensating (if possble) the
subjects via remuneration and/or medica-follow up (the need for which may not have been known
prior to discovery of the unethical research), we must ask aso what to do about the fact that the
research was done. It might be appropriate, or necessary, to identify and sanction the researchers
(with crimind, civil, or professona pendties -- fines, barriers to or bans on future funding), the
ingtitutions where the research was done, or the financial supporters of the research.  And of course,
the discovery of unethica research can dways raise questions of a need for revison of policy and or
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directives. There are some very clear rulesthat EPA should follow if it ever does utilize or sanctions the
use of data known to be acquired in an unethica manner. It must: (a) acknowledge what it is doing, (b)
give ardionae why the decisonisjudtified, (c) only refer to the unethica research in away tha gives
no credit or vindication to the researchers who engaged in unethical conduct; and (d) make sure that it
is clear that such research will not be tolerated in the future.

Some journas demand convincing evidence that research results submitted to them have been
obtained in ethically appropriate ways. When they regject manuscripts for inadequate documentation
that ethical tandards have been met, they play an educative role that hel ps sustain the integrity of
research. But this cannot be assumed of al journals, nor even of al that have respectable standards of
scientific quaity. So each study must be evaduated on its own merits before a conclusion about its
ethica propriety can be warranted.

No algorithm can exist for making the decisonsraised by thisquestion. One can draw
atemporal " bright line€' benchmark, affirming that from a certain date, all research must
meet certain ethical standardsto be accepted by the Agency -- no matter who hasdoneit,
whereit wasdone, or how it wasfinanced. But for prior research, aswell asincidents (eg.,
the methyl mercury poisoningin Iraq), thereisan unavoidable need to rely on judgment. For
thisreason, it iscrucial that there be an on-going capacity in the Agency both for providing
supportive advice and guidance to resear chersand for scrutiny and oversight of research
activities.

Some ethicd violaions may dso sgnd methodologicd flaws. If the executives of a
corporation, or in aresearch community, are invited to volunteer to participate as research subjects,
they may agree because of subtle contextual coercion -- a sense that they are didoya to their employer
if they decline, or that they will forgo good favor that may matter to their future. Recruiting them as
subjectsistherefore ethically objectionable. For pardld reasons, they may be lesslikely to report
adverse outcomes than subjects who have no other connection with the research enterprise, and the
results of such research are thus methodologically tainted aswell as ethicdly flawed.

The point of raising such concernsis not to eiminate research or even to impede it unduly, but
to prevent the abuse that occurs when subjects (even if they are not harmed physically) are induced to
participate in research in the face of risks they do not properly understand.

Therewill, of course, betranstional issues even if the Agency takesan
unambiguoudly clear position for the future. Some studies may already be well underway that
fail, perhaps narrowly, to satisfy strict ethical ssandards. And it will take time, effort, and
investment to convey to all relevant constituenciesjust what it takes to conduct research with
sufficient ethical senstivity to meet the highest standards.

3.4.2 Oral Dosing
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The second eement of Charge (d) asked the Subcommittee to comment on the ethica issues
attendant to the oral dosing of paid and un-paid human volunteers with environmenta toxicants or
infectious agents found in the environment (e.g., cryptosporidium in drinking weter, or
organophosphates (OPs)) in order to establish aNOAEL. Since the Agency must make judgments on
awide variety of gudies involving humans, it would be helpful to have advice on how the guiding
principles on human subject research and testing (i.e., the Common Rule and Declaration of Helsinki)
might be applied to a given study particularly as they might gpply in the case of studies submitted in
support of a pesticide registration.

Comparing ord dosing as a route of human exposure for environmental toxicantswith other
routes, it seems gpparent that, from a toxicologica standpoint, it isingppropriate to consider oral dosing
any differently from the other two possible routes of human exposure to pesticides, e.g., inhaation or
dermd exposure. It is clearly pointed out in the Agency's guidelines that, when testing xenobioticsin
animds, the route that most closely mimics the route of human exposure of concern should be used. In
that regard it would normally be appropriate to use inhaation as the route for estimating the hazard to
an gpplicator of the pedticide or person downwind from a spraying operation. Similarly, it would be
more gppropriate to use derma exposure for the same pesticide if oneis interested in the hazard from
working in afield a some point after that same spray operation. Following this example to its logica
conclusion, the most appropriate route of exposure for ascertaining the toxic potentid of that same
pesticide as a residue on food would be to use an ora exposure.

One could gppropriately design a study to eva uate the absorption, distribution, metabolism,
excretion and pharmacokinetic behavior of agiven chemica in humans with some assurance that
exposures were below the NOAEL. Such an exposure (one would not need to use multiple doses)
would automatically become the NOEL in this context. Obvioudy, one would not know if the NOEL
was potentidly higher but one could say with certainty that a given dose, by definition of the term, was a
NOEL.

The Subcommittee's discussion at the public meeting centered on pesticides, and did not
address infectious pathogens, (e.g., Crytosporidia, as cdled out in the Charge). It was recognized
during the development of this report, however, that studies of infectious pathogens dso must be
carefully considered in terms of their potentia hazard to the volunteer as contrasted to the potentia
benefit to society at large. Such astudy would require avery high judtification. The basic difference
between this type of study and one of achemica nature in terms of "dose” isthat a study of an
infectious agent provides only two endpoints: infection (disease) or no infection (no disease). If the
former result is encountered, that particular individua can become just asill asif the disease were
contracted under "real world" exposure conditions, dthough it is assumed that thergpeutic
countermeasures would be initiated as soon as infection was recognized. Data from such studies would
aso have to be consdered in terms of inter-individua susceptibility.

3.5  Determining Compliance with Ethical Standards (Issuee)
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Even if the Agency has ethical gandards in place, there is the question of determining
compliance with those tandards. There is an imperative to actively oversee compliance with these
gandards on a continuing bass. This element of the Charge asks how the Agency can determine
whether and to what extent its ethical standards have been met in a particular test with respect to @)
informed consent, b) voluntary participation, and ¢) Ingtitutional Review Boards.

Specificdly, the Agency’ s “having sandards in place’” means precisdy the following: @) thereis
apolicy describing the requirements for review and approvad; and b) there is amechanism for assuring
compliance.

Attentive Agency oversight of compliance with its procedures for protection of human subjects
requires written compliance oversight procedures. The procedures should be in sufficient detail so that
researchers know what to expect, and, to that end, Agency procedures should be publicly promulgated
and fredy available. The Agency can expect, and should be prepared, to revise its compliance
oversight procedures, as needed, to keep pace with evolving thinking and practice.

To pursuethegoal of compliance oversight properly, the Agency will require staff with
the authority to carry out compliance over sight and to make formal determinationsregarding
noncompliance. Asa matter of best practice, compliance over sight staff should be full-time
individuals whose duties exclusively address compliance oversight. Individuas who are
advocates for the rights and welfare of human subjects, who are committed to thoroughness, and who
are unencumbered in their formulating and asking of pertinent questions should be selected for such a
review gteff.

Agency staff dedicated to compliance oversight should not be responsible for day-to-day
education and interpretation of Agency standards regarding human-subject protection. Itiscritica to
preserve an easy avenue for asking the Agency questions in a non-threatening atmosphere, and having
those questions answered by Agency staff without nomind responghility for “compliance oversight.”

The following sections of this report discuss means by which the Agency can determine whether
and to what extent its ethical Sandards have been met in a particular test, in the context of informed
consent, voluntary participation, and IRBs.

3.5.1 Informed Consent

In reviewing proposed or submitted human studies, Agency staff should examine informed
consent documents and informationa brochures or dlied materids, including advertisements intended to
recruit subjects. “Advertisements’ include dectronic items posted on the World Wide Web. Agency
gaff should seek answers to the following questions of the informed consent document and process.

a) Arethe required dements of information present?
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b) Is the language understandabl e to the prospective subject?

) Who actudly seeks the consent of the subject?
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3.5.2 Voluntary Participation
Agency daff should ask the following questions concerning the research under scrutiny:
a) What steps have been taken to minimize the possibility of coercion or undue influence?

b) How will the prospective subject be provided with sufficient opportunity to consider
whether or not to participate?

) What ingruction is provided to research staff who will be recruiting subjects?
d) How many prospective subjects decline participation?
€) How many subjects withdraw from the research effort?

f) Is the design of the experiment vaid? Hasit sufficient power? Doesit usethe
appropriate response measures?

3.5.3 Institutional Review Boards (IRB)

Asamatter of routine compliance oversght, Agency staff should @) vdidate membership of
Ingtitutional Review Boards, b) evauate IRB policies and procedures, and ¢) review minutes of
selected IRB meetings. All IRB records must be accessible for inspection and copying by authorized
representatives of the Agency at reasonable times and in a reasonable manner (see 40 CFR Part
26.115(b)). These records must capture the identity of persons recruited for experimentation, including
the total numbers, sex, ethnicity, and age. Given differing cultural and political systems, aswell asthe
amplefact of distance, it isvery difficult to maintain this level of scrutiny of foreign research activities.
The Agency should consider it imperative to provide needed staff and financia resources to make it
possible to provide the same level of monitoring of foreign research whose results are presented to the
Agency as it does with domestic research.

Agency daff should evauate the IRB’ s receipt of reports of unanticipated problems involving
risks to subjects or others. Agency staff should ask of the IRB, “What additiona safeguards does the
IRB require to protect the rights and welfare of subjects who are likely to be vulnerable to coercion or
undue influence?’

There is no subgtitute for Ste vidtsin evduating IRB compliance. The Agency should exercise,
on occasion, authority to carry out “not-for-cause’ on-gte ingpections and audits. Common knowledge
of this Agency practice, despite the infrequency of such Site vidits, has aremarkable deterrent value
(Thisapproach issamilar in principle to the Interna Revenue Service random audit and itsimpact on
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compliance with income tax code.). The publicity that attends this Agency practice (i.e,, thetelling and
retelling of stories of noncompliance) has broad positive impact for human research subjects.

Agency audits of the IRBs under its purview should include performance measures -- and not
just the paper trail. The Agency should make certain that IRBs under its purview have sufficient
provisions for meeting space and sufficient staff to support the IRB’ s review and record-keeping duties
(see 40 CFR Part 26.103(b)(2)).

In short, compliance over sight requires an ongoing commitment on behalf of the
Agency and its staff in the dynamic and evolving field of research ethics. Thiscommitment
must include the provision of sufficient staff and budget to maintain thisoversight. Moreover,
the Agency’ s effort would be well-served by creating an internal evaluation organization to
facilitate oversght and maintain regular communication with other federal departmentsand
agencies.
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4. MAJOR RECOMMENDATIONS

In the body of this of this report, the Subcommittee has provided (within the context of the
Charge) many recommendations and cautionsto the EPA. This section “looks across’ the Charge and
highlights the Subcommittee’s mgor findings and advice to the Agency. Fird, there were a series of
bas ¢ findings on which the Subcommittee was unanimous. Thee are:

a)

b)

d)

9

Any policy adopted by the Agency should reflect the highest standards of respect for
human subjects and should prohibit research protocols that override the interests of
subjects in order to obtain useful data.

If it can bejudtified at dl to expose human subjects intentionaly to toxic substances, the
threshold of judtification for such action should be very high. We recommend,
therefore, that pesticide exposure to human subjects be approached with the greatest
degree caution. The risks of dlowing such experimenta exposures of humans include
the possible involvement of less than fully informed participants, unanticipated hedth
consequences, the exposure of large numbers of subjects, and skewed usein
developing countries.

Bad science is dways unethical; research protocols that are fundamentaly flawed, such
as those with sample sizes inadequate to support reasonable inferences about the matter
in question, are unjudtifiable.

If the use of human subjectsin pesticide testing can be judtified, that justification cannot
be to facilitate the interests of industry or of agriculture, but only to better safeguard the
public hedth.

Any policy adopted by the Agency must reflect a specia concern for the interests of
vulnerable populations, such as fetuses, children, adolescents, pregnant women, the
elderly, and those with fragile hedth due to compromised respiratory function or other
reasons.

Unintended exposures provide va uable opportunities for research; it isan error not to
take full advantage of such opportunities to gain mgor information through careful
incident follow-up.

In consdering research protocols, it is not enough to determine a risk/benefit ratio; it is
important adso to consder the distribution of risks and of benefits, and to ensure that
risks are not imposed on one population for the sake of benefits to be enjoyed by
another. It isadso important to be sengtive to the difference between areversible risk
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and one that may be irreversible, such as possble interference with norma neurologica
development.

Addressing theissue of intentionally dosing human subjects with pesticides, al but two of the
Subcommittee Members could envision particular circumstances under which such dosing of humans
could be scientifically and ethically acceptable. Defining these circumstances genericaly, however,
proved to be very difficult and were the source of prolonged discussion at the public meeting and
multiple “fine-tunning” during preparation of the report. The following summary presents the most
ggnificant findings of the mgority of the Subcommittee with regard to both the ingtitutiond guarantees
that would be required and the guidelines that could be used to determine whether or not intentional
dosing of humansin aparticular sudy is scientifically and ethicaly acceptable. Thesefindings are:

a)

b)

d)

All research involving humans should require prior review by an Inditutiond Review
Board.

The structure, function, and activities of both the Agency’s IRBs and externa 1RBs of
entities submitting data should be under active and aggressive scrutiny by EPA, with
adequate staff and financia resources provided to carry out thismisson. EPA should
edablish an internd ethics review organization to perform this function, staffed by full-
time individua's whaose duties address exclusively compliance oversght. Thereview
organization should aso provide an indtitutiona focus for continuous close liaison on
ethica matters with other federal agencies.

The intentional adminigtration of pesticides to human subjects testing is acceptable,
subject to limitations ranging from “rigorous’ to “severe” The information sought must
not be available via other sources (e.g., anima studies and models or study of incidental
exposures), and the information expected to be gained must promise reasonable health
benefits to the individua or society at large. Studies should be appropriately designed
to address the stated objective, and have sufficient statistical power to provide an
unambiguous answer to the question under investigation. In addition, some ongoing
monitoring of the subjectsinvolved in such sudiesis essentid to insure that they do not
subsequently becomeill or suffer other adverse effects

In no case should developing humans (i.e,, the fetus, infant,young children or
adolescents) be exposed to neurotoxic chemicals. There are currently too many
unknown dangers to justify such studies, even under the most extraordinary
circumstances.

The EPA should take whatever adminidrative action is necessary to extend the

protections of 40 CFR Part 26 to al human research activities whose results will be
submitted to the Agency.
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9

With regard to data derived prior to enactment of Public Law 92-516 (amendments to
the FIFRA), the Subcommittee agreed that the fact that research was done unethicaly
does not aone require rgjection of the results of that research.

Some of the Subcommittee Members that accepted the use of paid and un-paid human
volunteer testing of pedticides identified certain Stuations in which such testing would or
would not be appropriate:

1)

2)

3)

4)

5)

It would not be appropriate to conduct such testing when adequate human data
are dready available.

Such studies would not be appropriate for pesticides in use today when data of
equa qudity can be obtained from field exposure studies.

Subject to the other limitations discussed in this report, human studies could be
appropriate when there are Sgnificant data ggps and such studies would
provide a more accurate risk assessment.

Subject to the other limitations discussed in this report, human studies could be
appropriate for pesticides, which are not yet on the market, i.e. new pesticides.

Given the sgnificance of Satigtica consderationsin regard to human study

design, the Agency ought to organize aworkshop to specificadly ded with this
issue.

40



APPENDIX A - FACTORSAFFECTING STATISTICAL POWER
Maor factors are:

a Clinicd tridsfor pharmaceuticals fal into two basic areas: evauation of dose ranges for
proper delivery of the agent, and larger studies aimed at product efficacy. With
pesticides, controlled experimental exposures are aimed a Smilar issues, comprising
absorption, distribution, metabolism, and eimination (ADME) studies and studies aimed
at finding exposures intended (and expected) to produce some trivia, non-toxic effect
in the study subjects (NOAEL). For ADME gudies, oneis attempting to estimate
pharmacokinetic-pharmacodynamic parameters. The precision required for the
estimation of these parametersis determined by knowledge of the varidhbility in the
generd population and by a decision about the Sze of the sandard error relaive to the
mean vaue of the population. Generdly, theratio of the standard error to the mean
should be smdler than 1.0, preferentidly much smdler than 1.0. In atempting to find a
dose that produces effects no larger than a specified value, the probability that the effect
is grester than the specified vaue should be fairly smdl, typicdly lessthan 0.2 or 0.1.
Different designs can satisfy these requirements and care should be taken to have the
design match the needs. Similar concepts apply to human epidemiology studies and
human studies of biomarkersin worker or environmentaly exposed populations.

b) Questions about the precision of estimates and the probability of exceedance should
as0 be addressed. Have datistical criteria been established to alow for continuous
monitoring of the responsesin such away that, if the question can be answered earlier
than projected, the study is terminated? Statistical methods exist for evauating these
issues without affecting the fina probability of making an error. Sequentia decison
designs, such as those now recommended for LD, caculations, could dso serve such
apurpose. Infact, they could also be gpplied in short-term experiments.

Severa Members of the Subcommittee expressed serious reservations concerning the overal
issue of gatistical considerationsin regard to human study design. Some of these Members felt that this
issue was of such import that it deserved separate consderation. Therefore, we encourage the Agency
to organize aworkshop to specifically ded with thisissue.
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APPENDIX B - STATISTICAL CONSIDERATIONSIN NO OBSERVED
ADVERSE EFFECTSLEVEL (NOAEL) STUDIES

Two critica gatistica measures determine the ability of a study to meet its objectives: the
probability of detecting an effect when no effect exists (Type | or dphaerror); and the probability of
missing an effect that isredl (Type |l or betaerror). The probability of detecting atrue effect is
generdly referred to as the power and is defined as 1 minus beta. The NOAEL is partidly defined by
rejection of the null hypothesis (i.e., that no effect exists).*

The choice of an effect Szeto look for in astudy of a neurotoxic pesticide is somewhat
arbitrary and entails value judgments. For example, what effect size should be sought in astudy of
dietary pesticides? The number of exposed American children argues for conducting studies that will
find smdl effect 9zes. In this context the word “smal” does not mean negligible; it means difficult to
measure. There are 18.9 million children under five years of agein the United States. If apeticidein
their diet and environment were to cause a 1% increase in the rate of neurobehaviord toxicity, that
would be 189,000 affected cases. Assuming a base rate of deficit of 1%, we can ask how many
subjects would be needed to find an increase from 1% to 2%, or from 3% to 4%. The proportion of
children 3- 5 with disabilitiesis approximately 4%. We dso cdculate (in Table 1) the number of
subjects required to find an increase from 4 to 5% with an 80% power.

Tablel

Alphaleve .05 .05 .05 .05
proportion in unexposed | .01 .02 .03 .04
group

proportion in exposed .02 .03 .04 .05
group

number of casesin each | 3017 5071 7062 6725
group

POWER .90 .90 .90 .80

It can be readily seen that large numbers of subjects (between 6000 and 14,000) are needed to
make a dependable no-effect assertion for a small effect with 80% confidence. Conversdly, with the
number of subjects employed by registrantsin past studies submitted to EPA, there was little chance of
finding an effect if it were present. A power of 0.04 isone chancein 25. Itisasif there were 4 black

*Theal phalevel isgenerally specified in advance of the study. The betaerror, and therefore the power of a
study, is determined by three factors: the alphalevel initially set, the size of the effect looked for, and the number of
subjects studied. If any three parameters are established, the fourth isfixed and readily determined. If the effect size
sought, the alphalevel and the power desired are known, the number of subjects can easily be calculated. If the

alphalevel, effect size and number of subjects are known, the power can be determined.
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balls representing atoxic effect and 96 white bals representing no toxic effect placed in ajar. Asserting
that no toxicity was seen in astudy of 50 subjectsis no different that reaching into the jar, pulling out a
white bal, and gating that only white balswerein the jar.

So, what is the probability of missing ared effect for a given sample Sze and agiven true
effect? To be able to study thisissue, one must know the distribution of the target measurement in the
study population and have some idea of how changesin this vaue will affect this distribution.

Entering the number of subjects commonly used in past human studies made available to the
EPA enables us to measure the power to find an adverse pesticide effect (Table 2).

Table 2
Alphalevel .05 .05 .05
proportion in .04 .04 .04
unexposed group
proportion in .05 .05 .05
exposed group
number of casesin | 10 20 50
each group
POWER .03 .04 .04

To illudrate the vaue of power for continuous aternatives, congder the levels of
acetylcholinesterasein humans. Singh et al. (1987) measured acetylcholinesterase (nmol/mg HB/min)
in the red blood cdlls of 193 individuasin Indiawho were “unexposed” to organophosphates. They
estimated amean of 35 and astandard deviation of 13.7. Assuming the variance acetylcholinesterase
(AchE) in this population is due to two independent sources of variation, variation across individuas
(50%) and variation within individuas (50%), and assuming the reduction in AchE is till subject to
interindividud variation and a smdl additiond variation due to variation in response to the
organophosphate, one can estimate the power for detecting ared effect for various reductions in AchE
levels and various sample sizes (see code below for the parameters used to make these calculations).
Table 3 presents the power of the signed-rank test for AchE reduction in the case where individuals are
used as their own controls and comparisons are made between atargeted time point with the specified
reduction and the AchE leve prior to exposure. Itisclear that, if the sample Sizeis greater than 10, itis
possible to detect a 25% or greater reduction in AChE with high power. However, for a10%
reduction, at least 20 samples must be taken, for a 10% reduction, at least 100 samples must be taken
and for a 1% reduction, at least 1000 samples must be taken.

It is possible to argue that since we have used NOAEL’s from animd studies as agenerd rule

for setting standards, then the power for the anima study should equa the power of the human study in
detecting aNOAEL. All eseequd, thiswould mean equivdent samples. If there
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TABLE 3: Power (in %) for detecting specified changesin AchE levels based upon
distributions and assumptions given in MatL ab code following the table

Sample Reduction In AchE (AchE in nmol/mg HB/min
Sze
50% 25% 10% 5% 1%
10 1 99.6 56.2 15.2 5.0
20 1 1 89.6 35.8 7.6
50 1 1 99.8 76.2 8.2
100 1 1 1 96.6 11.6
200 1 1 1 99.8 18.8
500 1 1 1 1 41.0
1000 1 1 1 1 69.8
2000 1 1 1 1 94.0

are differencesin variation between the species, the sample sizes would have to be adjusted. Even if
the powers for detecting a NOAEL are equivaent, it should be noted that the human study will provide
less protection againgt a possible adverse effect since the 10-fold interspecies extrapolation uncertainty
factor will not be applied.

The proper way to design a human study would be to decide upon a change in AchE levels
which would be of no dinica sgnificance taking into account sengtive individuas and possible effects of
longer exposures in the environment as compared to the laboratory. Then choose exposures which are
unlikely to yield thisleve of response and choose a sample size such that, if this response were true,
you would have sufficient power to detect it. Even this approach carries some risk sSince some
members of the study population could be somewhat sensitive to the exposure. In generd, the targeted
reduction should be fairly low to insure safety (say less than 5% or lessthan 1%). Thiswould require
sample sizes much larger than those generdly used in these types of trids.
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APPENDIX C - MINORITY REPORT
FROM DRS. NEEDLEMAN AND REIGART?>

We have read the Find Draft of the Subcommittee on Human Testing, and submit this minority
report to be made part of the Report. We are compelled to take this step because the Final Draft isa
distorted and diluted version of the public proceedings of the Subcommittee. It isadisserviceto the
efforts of the members, and in the find analyss, to the truth. If accepted, it will serve to increase the
hedlth risks of children from pesticide exposure. Thisis precisely the opposite of the subcommittee’s
pronounced purpose. As pediatricians whose careers have been dedicated to the prevention of
childhood disease, we cannot alow this report to be issued without registering our emphatic dissent.

The authors of the draft, by hindering free access to the record and to communication among
members of the subcommittee, permitted this mideading report to be written. At the first subcommittee
meseting in December of 1998, strong doubts about both the ethics and scientific validity of exposing
humans to organophosphate pesticides were expressed by most of the members. But the first drafts of
the proceedings did not reflect this consensus. Although atranscript of the proceedings was promised
within 30 days of the meeting, it was not made available until June 1, 1999. Asareault, there were no
means for members to refresh their memories and test the accuracy of the draft report. Comparing the
transcript with the draft reports reveded many misrepresentations of the statements of members.

In June of 1999, four members of the committee Sgned aminority report ( Kendal,
Needleman, Reigart, Kahn). That minority report Sated that “. . .the five draft reports of the
subcommittee do not accurately reflect the statements made, or the sentiments expressed in that
meseting. These members of the Subcommittee expressed many doubts about the acceptability or utility
of human testing of peticides” Four other members, (Caplan, Medlin, Ellis and GorovitZ), signed a
letter of support for the minority statement. Including the chairmen, there were 13 members of the
Subcommittee.

Thefind draft differsin no subgstantid way from earlier flawved versgons. 1t minimizestherisks
to humans from intentiona experimenta dosing, and de-emphasizes the sdient issue: that no limited
human study will provide information about safe levels of intake of pesticides by humans, especidly
children. While there was genera agreement of the subcommittee that poor scienceis per se unethicdl,
the document gives little credence to the concerns of two highly qudified satigticians (Needleman and
Portier). The report gives lip service to the need for large numbers of subjects to achieve adequate
datistical power to find asmdl effect. Cdculations of Satisticad power were submitted at the request of

5 Received in June, 2000

® Dr. Gorovitz wished to state that, in si gning the subject letter, he was supporting only the request for a
second meeting of the Subcommittee.
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the subcommittee. These provided strong documentation that the human studies done by the pesticide
manufacturers were scientificaly invaid. They showed that to find asmal effect, at least 2500 subjects
in each group were necessary. They aso showed that the sample Sizes used by the manufacturers, (7
to 50 subjects) to report no effect, had a 3% to 4% chance to find an effect. Thiswasinitidly placed in
the body of the draft, then removed and buried in the gppendix, despite the repeated protest of
members of the committee.

The Draft paid congderable attention to identifying arationde for usng human adult subjects.
It reaches S0 far asto say that a subject given apesticide is a potentia beneficiary since he or she will
encounter the pesticide in the diet. It Srainsto rationalize the experimenta exposure to humans saying:
“the overdl conclusion gppearsto be that there are no specific toxicologica grounds on which to
differentiate pesticides form other environmental chemicas” Thisisacommon assartion of the
pesticide industry and its spokesmen. Only one member of the committee advocated this position, but
the Draft portraysit as amgority opinion. To make this statement the writer was forced to ignore the
provenance of those pesticides that the SAP was asked to examine first: organophosphate pesticides.
These compounds originated as military wegpons designed to kill people.

The rationae for metabolic studies of pedticidesin humansisapesticidd Trojan Horse: It
provides aready mechanism for dosing humans under the guise of studying metabolic pathways, and
then arguing to no effect levels. Thisintention to use studies with other professed purposes to establish
aNOAEL isembodied in this statement in the report “It is agreed that, generally, human dosing
experiments are not gppropriate if the primary intent of the study is to determine or revise aNOEL or
NOAEL s0 asto diminate the intergpecies uncertainty factor” (emphasis added). The words
“generdly” and “primary” provide aloophole that is sufficient to judtify any use of research to establish
an NOAEL. Thisclear loophole was inserted in the document despite agreement of the committee that
there was no desire to include such inclusions of research which lead to a NOAEL by human dosing.

Theincluson in the “Mgor Recommendations’ of Stuations under which testing would be
gppropriate could potentialy provide judtification for any and al research on humans, aslong as IRB
gpprova could be obtained. With the growth of commercia IRB’s and extensive opportunities for
oversess research such IRB approva isno barrier a dl. This recommendation lays the groundwork
for aflood of submissons of data from research which should not be conducted and should not be
accepted by USEPA for regulatory purposes.

The applicahility of adult studiesto children’s safety is nowhere mentioned in the draft. The
Draft acknowledges the enhanced vulnerability of children as areason to exclude them from dosing. If
children are different, then what information can adult dosing provide that is of use to set FQPA
gtandards for protecting children?

These are afew of the many objections that we have to this Report. The others are recorded in
our many letters to the DFO. We have worked hard to be heard, and to make the report congruent
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with the beliefs of the committee as recorded in the two transcripts. The highest god of pediatric
medicineis prevention of illness. This Report does nothing to accomplish this. To the contrary,

children will be placed at higher risk of exposure to neurotoxic pesticides if thisis dlowed to become
part of EPA’s pesticide policy.
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