IN DEFENSE OF SCIENTIFIC INTEGRITY:
EXAMINING THE IARC MONOGRAPH PROGRAMME
AND GLYPHOSATE REVIEW

HEARING

BEFORE THE

COMMITTEE ON SCIENCE, SPACE, AND
TECHNOLOGY
HOUSE OF REPRESENTATIVES

ONE HUNDRED FIFTEENTH CONGRESS

SECOND SESSION

FEBRUARY 6, 2018

Serial No. 115-46

Printed for the use of the Committee on Science, Space, and Technology

&

Available via the World Wide Web: http:/science.house.gov

U.S. GOVERNMENT PUBLISHING OFFICE
28-933PDF WASHINGTON : 2018



COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
HON. LAMAR S. SMITH, Texas, Chair

FRANK D. LUCAS, Oklahoma
DANA ROHRABACHER, California
MO BROOKS, Alabama

RANDY HULTGREN, Illinois
BILL POSEY, Florida

THOMAS MASSIE, Kentucky

JIM BRIDENSTINE, Oklahoma
RANDY K. WEBER, Texas
STEPHEN KNIGHT, California
BRIAN BABIN, Texas

BARBARA COMSTOCK, Virginia
BARRY LOUDERMILK, Georgia
RALPH LEE ABRAHAM, Louisiana
DANIEL WEBSTER, Florida

JIM BANKS, Indiana

ANDY BIGGS, Arizona

ROGER W. MARSHALL, Kansas
NEAL P. DUNN, Florida

CLAY HIGGINS, Louisiana
RALPH NORMAN, South Carolina

EDDIE BERNICE JOHNSON, Texas
ZOE LOFGREN, California
DANIEL LIPINSKI, Illinois
SUZANNE BONAMICI, Oregon
AMI BERA, California
ELIZABETH H. ESTY, Connecticut
MARC A. VEASEY, Texas
DONALD S. BEYER, JR., Virginia
JACKY ROSEN, Nevada

JERRY McCNERNEY, California
ED PERLMUTTER, Colorado
PAUL TONKO, New York

BILL FOSTER, Illinois

MARK TAKANO, California
COLLEEN HANABUSA, Hawaii
CHARLIE CRIST, Florida

1)



CONTENTS

February 6, 2018

Witness List ..oooioiiiiiiic e
Hearing Charter

Opening Statements

Statement by Representative Lamar S. Smith, Chairman, Committee on
Science, Space, and Technology, U.S. House of Representatives ............c.......
Written Statement ..ot

Statement by Representative Eddie Bernice Johnson, Ranking Member, Com-
mittee on Science, Space, and Technology, U.S. House of Representatives ....
Written Statement .........ccccoooiiiiiiiiiiiiieie et
Minority Staff RePOrt ...ccccveiiiiiiiiiieeeeece et
Statement by Representative Frank D. Lucas, Committee on Science, Space,
and Technology, U.S. House of Representatives
Written Statement .........cooccooiiiiiiiiiii e
Statement by Representative Suzanne Bonamici, Committee on Science,
Space, and Technology, U.S. House of Representatives ..........cccccoeeveevvveeennnnen.
Written Statement .........ccccoooieiiiiiiiniieie e

Witnesses:

Dr. Anna Lowit, Senior Science Advisor, Office of Pesticide Programs, Envi-
ronmental Protection Agency
Oral StatemMeEnt ........ccccceciiiieiiieeeieeectee e e e e e e e re e e e e e snrae e s araeeenaeeenns
Written StatemeEnt ..........cccccveieiiieieiiieeeieeeeiee ettt eeereeeeereeeeeareeeeraeeenanes
Dr. Timothy Pastoor, CEO, Pastoor Science Communications
Oral StateMeENt .......ccooceiiiiieiiiecciieeectee et eere e e e ee e e et e e e ree e enaeeenns
Written Statement
Dr. Jennifer Sass, Senior Scientist, Natural Resources Defense Council
Oral Statement .......cocccooiiiiiiiiiie e
Written Statement ..........coccieeeiiiiieeiiie e e re e e rae e
Dr. Robert Tarone, (retired) Mathematical Statistician, U.S. National Cancer
Institute and Biostatistics Director, International Epidemiology Institute
Oral StateMeENt .......ccoeeeiiiiieiiiieceiieeecee ettt e e eeeare e eeaee e eereeeeareeenns
Written Statement .........coccooiiiiiiiiiii e

DASCUSSION .uuiiiieiiiieeiiieeeiiee ettt e ettt e et e s et e e s sbteeesabeeeesbeeeessseesssseeesassaeesnssaessssasens

Appendix I: Answers to Post-Hearing Questions

Dr. Anna Lowit, Senior Science Advisor, Office of Pesticide Programs, Envi-
ronmental Protection AENCY ........ccccocveiiiiiiieiiiieiniee et e e e

Dr. Timothy Pastoor, CEO, Pastoor Science Communications .............cccceeuenee.
Dr. Jennifer Sass, Senior Scientist, Natural Resources Defense Council ...........

Dr. Robert Tarone, (retired) Mathematical Statistician, U.S. National Cancer
Institute and Biostatistics Director, International Epidemiology Institute ....

(I1D)




v

Page
Appendix II: Additional Material for the Record
Documents submitted by Representative Suzanne Bonamici, Committee on
Science, Space, and Technology, U.S. House of Representatives ..................... 122
Documents submitted by Representative Paul Tonko, Committee on Science,
Space, and Technology, U.S. House of Representatives ..........ccccceeeveevvvveennnnen. 139
Documents submitted by Representative Jerry McNerney, Committee on
Science, Space, and Technology, U.S. House of Representatives ..................... 213
Documents submitted by Representative Donald S. Beyer, Jr., Committee
on Science, Space, and Technology, U.S. House of Representatives ................ 214

Documents submitted by Representative Lamar S. Smith, Chairman, Com-
mittee on Science, Space, and Technology, U.S. House of Representatives .... 220



IN DEFENSE OF SCIENTIFIC INTEGRITY:
EXAMINING THE IARC MONOGRAPH
PROGRAMME
AND GLYPHOSATE REVIEW

TUESDAY, FEBRUARY 6, 2018

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
Washington, D.C.

The Committee met, pursuant to call, at 10:06 a.m., in Room
2318 of the Rayburn House Office Building, Hon. Lamar Smith
[Chairman of the Committee] presiding.

o))



Congress of the Wnited States
Fousc of Representatioes

COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY
2321 RAYBURN HousE OFFicE BULoiNG ‘
WaSHINGTON, DC 20515-6301
(202) 2256371

wwnv.science.house.gov

Full Committee

In Defense of Scientific Integrity: Examining the IARC
Monograph Programme and Glyphosate Review

Tuesday, February 6, 2018
, 10:00 am.
2318 Rayburn House Office Building

Witnesses.

Dr. Anna Lowit, Senior Science Advisor, Office of Pesticide Programs,
Environmental Protection Agency

Dr. Timothy Pastoor, CEQ, Pastoor Science Communications
Dr. Jennifer Sass, Senior Scientist, Natural Resources Defense Council
Dr. Robert Tarone, (retired) Mathematical Statistician, U.S. National

Cancer Institute and Biostatistics Director, International Epidemiology
Institute



3

U.S. HOUSE OF REPRESENTATIVES
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY

HEARING CHARTER
Tuesday, February 6, 2018
TO: Members, Committee on Science, Space and Technology

FROM: Majority Staff, Committee on Science, Space, and Technology

SUBJECT: Full Committee Hearing: “In Defense of Scientific Integrity: Examining the IARC
Monograph Programme and Glyphosate Review”

The Committee on Science, Space and Technology will hold a hearing titled In Defense
of Scientific Integrity: Examining the IARC Monograph Programme and Glyphosate Review on
Tuesday, February 6, 2018, at 10:00 a.m. in Room 2318 of the Rayburn House Office Building.

Hearing Purpose;

The purpose of the hearing is to examine the scientific underpinnings, principles, and
procedures at the International Agency for Research on Cancer’s (IARC) Monograph
Programme. This hearing will use the review of glyphosate by both IARC and the
Environmenta) Protection Agency (EPA) as a case study.

Witness List

s Dr. Anna Lowit, Senior Science Advisor, Office of Pesticide Programs, Environmental
Protection Agency

¢ Dr. Timothy Pastoor, CEO, Pastoor Science Communications

o Dr. Jennifer Sass, Senior Scientist, Natural Resources Defense Council

¢ Dr. Robert Tarone, (retired) Mathematical Statistician, U.S. National Cancer Institute
and Biostatistics Director, International Epidemiology Institute

Staff Contact

For questions related to the hearing, please contact Majority Staff at 202-225-6371.
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Chairman SMITH. The Committee on Science, Space, and Tech-
nology will come to order. Without objection, the Chair is author-
ized to declare recesses of the Committee at any time.

Welcome to today’s hearing entitled “In Defense of Scientific In-
tegrity: Examining the IARC Monograph Programme and
Glyphosate Review.”

I recognize myself for five minutes for an opening statement, and
then TI'll recognize the opening—I mean the Ranking Member as
well.

Today, we will examine the U.S. taxpayer-funded IARC Mono-
graph Programme and its assessment of the herbicide glyphosate,
more commonly known as Roundup. We must ensure that the un-
derlying science behind assessments that influence policy and the
public is based on sound science. The American people deserve to
know the truth about which substances are safe and which ones
pose a risk. Glyphosate is the most widely used herbicide in the
world. Americans and people across the globe rely on these crops
for high quality, affordable food.

There are real repercussions to IARC’s unsubstantiated claims,
which are not backed by reliable data. Labeling requirements will
drive costs up for farmers and consumers and create unjustified
public fear. IARC’s irresponsible handling of data does real harm
to job creators and the public’s view of the scientific process.

Agencies such as IARC have a responsibility to adhere to the sci-
entific method and evaluate all relevant scientific studies, weigh
the evidence, and come to a conclusion that can be reproduced. Fol-
lowing the scientific method also means forming a conclusion only
after all data has been considered.

According to information gathered by the Committee, there ap-
pear to be serious problems with the science underlying IARC’s as-
sessment of glyphosate. The news media recently revealed evidence
of data deletion and manipulation of draft assessments before final
publication. IARC’s conclusion about glyphosate relied only on data
that was favorable to its conclusion and ignored contradictory data.

In its assessment, JARC did no direct evaluation of glyphosate’s
effect on humans, no evaluation whatsoever. Specifically, IARC ap-
pears to have intentionally omitted data that showed glyphosate
does not cause cancer. It’s no surprise that the Monograph Pro-
gramme has refused to publish any of its draft assessments. If
there is nothing to hide, why the secrecy?

The manipulation of scientific data and lack of transparency is
not the only defect in IARC’s glyphosate assessment. Besides alter-
ing the data used in the assessment, the Monograph Working
Group failed to consider the most significant study on human expo-
sure to glyphosate. The Agricultural Health Study, which was a re-
sult of a collaboration of several federal agencies such as the Na-
tional Cancer Institute, National Institute of Environmental Health
Sciences, and the Environmental Protection Agency presented in-
formation they had collected on over 50,000 humans. Aaron Blair,
the Chair of the Monograph Programme at the time, admitted in
a deposition that the study would, quote, “altered IARC’s analysis,”
end quote. However, this study was not considered by IARC.

In 2015, TARC published its findings on glyphosate, categorizing
the herbicide as “probably” causing cancer. It has become apparent
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that the Monograph on glyphosate uses nothing more than cherry-
picked science created by those who have a financial stake in the
resulting conclusions.

The Monograph Programme is alone in its determination that
glyphosate poses a cancer threat. Both the EPA and EFSA, a Euro-
pean regulatory agency, have reviewed glyphosate and determined
that the chemical is unlikely to cause cancer. Last December, the
EPA released a draft Human Health Risk Assessment evaluating
the potential of glyphosate to cause cancer. The EPA body of re-
search was then evaluated by a Scientific Advisory Panel composed
of experts appointed during the Obama Administration. The EPA’s
draft assessment reviewed IARC’s glyphosate Monograph and came
to the conclusion that glyphosate is unlikely to cause cancer.

The Committee has written several letters expressing concerns
about the lack of sound science and biases found in IARC’s pro-
gram. When asked to provide a witness for this hearing, IARC Di-
rector Wild refused to attend. No doubt he could not defend IARC’s
glyphosate findings. The selective use of data and the lack of public
disclosure raise questions about why IARC should receive any gov-
ernment funding in the future.

[The prepared statement of Chairman Smith follows:]
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Statement by Chairman Lamar Smith (R-Texas)
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Chairman Smith: Today we will examine the U.S. taxpayer-funded IARC Monograph
Programme and its assessment of the herbicide glyphosate, more commonly known as
Roundup. We must ensure that the underlying science behind assessments that influence
policy and the pubiic is based on sound science.

The American people deserve to know the truth about which substances are safe and which
ones pose arisk. Glyphosate is the most widely used herbicide in the world. Americans and
people across the globe rely on these crops for high quality, affordable food.

There are real repercussions to IARC's unsubstantiated claims, which are not backed by
refiable data. Labeling requirements will drive costs up for farmers and consumers and
create unjustified public fear. IARC’s imesponsible handling of data does real harm to job
creators and the public's view of the scientific process.

Agencies such as IARC have a responsibility to adhere to the scientific method and evaluate
alf relevant scientific studies, weigh the evidence, and come to a conclusion that can be
reproduced. Following the scientific method also means forming a conclusion only after all
data has been considered.

According to information gathered by the committee, there appear to be serious problems
with the science underlying IARC's assessment of glyphosate. The news media recently
revealed evidence of data deletion and manipulation of draft assessments before finai
publication.

IARC's conclusion about glyphosate relied only on data that was favorable to its conclusion
and ignored contradictory data. in its assessment, JARC did no direct evaluation of
glyphosate's effect on humans. Specifically, IARC appears to have intenfionally omitted
data that showed glyphosate does not cause cancer. -

it's no surprise that the Monograph Programme has refused to publish any of its draft
assessments. if there is nothing to hide, why the secrecy?

The manipulation of scientific data and lack of fransparency is not the only defect in IARC's
glyphosate assessment. Besides altering the data used in the assessment, the Monograph
Working Group failed to consider the most significant study on human exposure to
glyphosate.
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The Agricuttural Hedlth Study {AHS), which was a result of a collaboration of severat federal
agencies such as the National Cancer Institute {NCI}, National Institute of Environmental
Health Sciences {NIEHS) and the Environmental Protection Agency {EPA), presented
information they had collected on over 50,000 humans. Aaron Blair, the chair of the
Monograph Programme at the time, admitted in a deposition that the study would have
“altered IARC’s analysis.” However, this study was not considered by IARC.

In 2015, IARC published its findings on glyphosate, categorizing the herbicide as “probably™.
causing cancer. it has become apparent that the Monograph on glyphosate uses nothing
more than cherry-picked science created by those that have a financial stake in the
resulting conclusions.

The Monograph Programme is alone in its determination that glyphosate poses a cancer
threat. Both the EPA and EFSA, a European regulatory agency, have reviewed glyphosate
and determined that the chemical is unlikely to cause cancer.

Last December, the EPA released a Draft Human Health Risk Assessment evaluating the
potential of glyphosate to cause cancer. The EPA body of research was then evaluated by
a Scienfific Advisory Panel (SAP) composed of experts appointed during the Obama
administration. The EPA’s draft assessment reviewed IARC’s glyphosate monograph and
came to the conclusion that glyphosate is unlikely to cause cancer.

The committee has written several letters expressing concerns about the lack of sound
science and biases found in IARC's program. When asked to provide a witness for this
hearing, IARC Director Wild refused to attend. No doubt he could not defend IARC's
glyphosate findings.

The selective use of data and the lack of public disciosure raise questions about why IARC
should receive any government funding in the future.

#H#4#
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Chairman SMITH. That concludes my opening statement, and the
Ranking Member, the gentlewoman from Texas, is recognized for
hers.

Ms. JOHNSON. Thank you very much, Mr. Chairman.

Chemicals have the potential to greatly improve our quality of
life when developed and produced in a responsible manner. How-
ever, when produced or proliferated irresponsibly or without suffi-
cient understanding of their potential impacts, chemicals can pose
a grave and significant risk to every one of us.

Unfortunately, by the time we realize the harm being caused by
unsafe exposure to such toxic chemicals, the damage has often al-
ready been done, and we're left regretting the fact that there might
have been preventative actions we could have taken to protect our-
selves if we had a better understanding of the hazards. If we knew
then what we know now, would we have filled our homes, schools,
businesses, hospitals with asbestos? Would we have supported the
widespread installation of lead pipes to provide us with our daily
drinking water? Most Americans who have had to suffer or who
have seen their children and other loved ones suffer through the
adverse health effects of exposures to dangerous chemicals would
likely say no, of course not.

The chemicals we are discussing today—glyphosate—is already
one of the most widely used chemicals in agriculture. For example,
it is the key ingredient in Monsanto’s herbicide Roundup that has
helped farmers get greater yield of corn and other agriculture prod-
ucts. However, the widespread prevalence of glyphosate has raised
serious concerns about its toxicity and potential cancer-causing
properties.

That is why the work done by independent chemical assessment
organizations like the World Health Organization and its Inter-
national Agency for Research on Cancer is so critical to protecting
the public health of—those organizations evaluate without preju-
dice or concern about profits, the health habits—hazards and risks
posed by exposure to toxic chemicals. By contrast, there’s been ex-
tensive documentation of efforts by the chemical industry to bias
the science and public perception of their chemicals to protect their
financial interests rather than the public health. If we are truly in-
terested in defending scientific integrity, we should be doing more
than simply hearing from the industry-friendly scientists.

As my colleagues may be aware, the EPA’s Office of Inspector
General has been investigating allegations that Monsanto at-
tempted to influence officials at the Environmental Protection
Agency who were central to EPA’s own review of glyphosate, as
well as potential collusion by those officials with Monsanto. If this
Committee really wishes to do oversight in defense of scientific in-
tegrity, those allegations would certainly seem to be worthy of our
attention. However, I am not holding my breath that the majority
will undertake such an investigation.

Mr. Chairman, chemical companies will continue to innovate and
manufacture chemicals that seek to improve human life, and I sup-
port their initiatives in doing so. But such innovations should not
come at the cost of human health. That is why the work of inde-
pendent organizations like IARC is so important and why we in
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Congress should be supporting that work rather than attempting
to undercut it.

The minority staff has produced a staff report that documents
some of the tactics Monsanto has used to undermine this IARC
Monograph and scientific findings and glyphosate in general, and
I'm attaching this report to my statement.

I thank you, Mr. Chairman, and I yield back.

[The prepared statement of Ms. Johnson follows:]
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OPENING STATEMENT
Ranking Member Eddie Bernice Johnson (D-TX)

House Committee on Science, Space, and Technology
“In Defense of Scientific Integrity:
Examining the IARC Monograph Programme and Glyphosate Review”
February 6, 2018

Mr. Chairman, chemicals have the potential to greatly improve our quality of life, when
developed and produced in a responsible manner. However, when produced or proliferated
irresponsibly or without sufficient understanding of their potential impacts, chemicals can pose a
grave and significant risk to every one of us. Unfortunately, by the time we realize the harm
being caused by unsafe exposure to such toxic chemicals, the damage has often already been
done, and we are left regretting the fact that there might have been preventative actions we could
have taken to protect ourselves if we had a better understanding of the hazards.

If we knew then, what we know now, would we have filled our homes, schools, businesses, and
hospitals with asbestos? Would we have supported the widespread installation of lead pipes to
provide us with daily drinking water? Most Americans who have had to suffer, or who have seen
their children and other loved ones suffer, through the adverse health effects of exposures to
dangerous chemicals would likely say no, of course not.

The chemical we are discussing today, glyphosate, is already one of the most widely used
chemicals in agriculture. For example, it is a key ingredient in Monsanto’s herbicide Roundup
that has helped farmers get greater yields of corn and other agricultural products. However, the
widespread prevalence of glyphosate has raised serious concerns about its toxicity and potential
cancer causing properties.

That is why the work done by independent chemical assessment organizations, like the World
Health Organization and its International Agency for Research on Cancer (IARC), is so critical
to protecting the public health as those organizations evaluate, without prejudice or concern
about profits, the health hazards and risks posed by exposure to toxic chemicals. By contrast,
there has been extensive documentation of efforts by the chemical industry to bias the science
and public perception of their chemicals to protect a financial interest rather than the public
health.

If we are truly interested in defending scientific integrity, we should be doing more than simply
hearing from industry-friendly scientists. As my colleagues may be aware, the EPA’s Otfice of
Inspector General has been investigating allegations that Monsanto attempted to influence
officials at the Environmental Protection Agency (EPA) who were central to EPA’s own review
of glyphosate as well as potential collusion by those officials with Monsanto. If this Committee
really wishes to do oversight in defense of scientific integrity, those allegations would certainly
seem to be worthy of our attention. However, I'm not holding my breath that the Majority will
undertake such an investigation.
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Mr. Chairman, chemical companies will continue to innovate and manufacture chemicals that
seek to improve human life, and I support their initiative in doing so. But such innovations
should not come at the cost of human health. That is why the work of independent organization:
like the IARC is so important, and why we in Congress should be supporting that work rather
than attempting to undercut it.

The Minority Staff has produced a staff report that documents some of the tactics Monsanto has
used to undermine the IARC monograph and scientific findings on glyphosate in general. [ am

attaching this report to my statement.

Thank you. Iyield back.
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[The Minority Staff Report follows:]

Spinning Science & Silencing Scientists:

A Case Study in How the Chemical Industry Attempts to Influence Science

Minority Staff Report
Prepared for Members of the
Committee on Science, Space & Technology
U.S. House of Representatives
February 2018
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Introduction. on February 6, 2018, the Committee on Science, Space, and Technology is
scheduled to hold a hearing cntitled, “fn Defense of Scientific Integrity: Examining the IARC
Monograph Programme and Glyphosate Review.” The chemical glyphosate is a herbicide most
commonly found in Monsanto’s commercial weed-killer Roundup. Committee Chairman Lamar
Smith scheduled this hearing after months of letter writing criticizing the IARC review of
glyphosate and examining the EPA’s actions on glyphosate. Many of the criticisms contained in
the Committee’s letters regarding IARC mimic criticisms that the chemical industry has leveled
on the IARC process. Since these industry talking points are apparently the basis for both a
Congressional investigation as well as a Committee hearing, Minority Committee Staff have
written this staff report to better inform the Committee Members about the chemical industry
tacties which have ultimately produced these industry talking points. The report necessarily
focuses on the Monsanto Company due to their primary role in inventing, selling, and marketing
glyphosate and glyphosate resistant seeds. This report is based in no small part on documents
that have been made publically available due to ongoing third-party litigation with Monsanto.!
These newly released public documents have revealed in an unprecedented manner the tactics of
the chemical industry in attacking public health science related to their products.

Background. In March 2015, the World Health Organization’s (WHOQ’s) International
Agency for Research on Cancer (IARC), based in Lyon, France, released a hazard assessment
that found glyphosate to be “probably carcinogenic to humans.” In December 2017, the EPA
released a drafi human health risk assessment that concluded, “glyphosate is not likely to be
carcinogenic to humans.” There are significant differences between these two types of
assessments because they attempt to evaluate different questions. According to IARC, “A cancer
*hazard’ is an agent that is capable of causing cancer under some
circumstances, while a cancer ‘risk’ is an estimate of the
carcinogenic effects expected from exposure to a cancer hazard.”
As more scientific data is gathered and analyzed to more fully
understand the impacts of glyphosate on human health, it is
important for the science to lead the way, and for industry and
politicians to remain on the sidelines. But that has not happened.

There is significant evidence that Monsanto launched a
disinformation campaign to undermine IARC’s classification of
glyphosate as a probable carcinogen. A multi-district litigation
court case against Monsanto regarding potential adverse health
consequences of exposures to glyphosate has revealed hundreds
: of pages of internal Monsanto e-mails, inemorandums, and other
records that clearly show Monsanto engaged in a decades-long concerted effort to fend off any
evidence suggesting potential adverse human health effects from glyphosate and more recently to
undermine IARC’s findings. They ghost wrote scientific articles on glyphosate, established front
groups to help amplify their anti-IARC message and scientific evidence they did not like, and
they attempted to silence scientists who reached conclusions questioning glyphosate’s safety.

! The Monsanto Papers, Baum, Hedlund, Aristei & Goldman, accessed here:
httpsi//www.baumbedlundlaw com/toxic-tort-law/monsanto-roundup-lawsuivmonsanto-secret-documents/

1
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While there are divergent conclusions between IARC and other science agencies, including the
EPA, regarding the potential human health hazard of glyphosate, even Monsanto’s own scientists
acknowledged in internal e-mails that Roundup, the glyphosate containing weed-killer that
Monsanto sells, does cause damage. “Glyphosate is OK, but the formulated product causes the
damage,” one Monsanto researcher wrote in an email.Z “You cannot say that Roundup is not a
carcinogen,” wrote another Monsanto toxicologist. “We have not done the necessary testing on
the formulation to make that statement.”® What we do know is that the use of glyphosate has
exploded across the United States and around the world since it first came on the market in 1974,
In the U.S. alone its use has grown from 11 million pounds in 1987 to nearly 300 million pounds
in 2016. Recent studies have also shown that it is prevalent in the U.S. food supply from crackers
and cookies to honey and wine. Several studies have also shown that glyphosate is detectible in
around 90% of the U.S. population. ’

This report describes some of the tactics Monsanto has used to control the public debate about
glyphosate as well as the scientific studies that have been conducted to assess its potential harm.
These efforts appear aimed at corrupting and disrupting any honest, thorough and complete
scientific evaluation of glyphosate and its potential adverse impact on the public’s health,

2 Email from William Heydens to Donna Farmer and Richard Dirks, Subject: “RE: European Commission
Endocrine Disrupters developments (1),” April 25, 2002, accessed here: http://baumhedlundlaw.com/pdf/monsanto-
documents/37-Monsanto-Executive-Admits-Studies-Demonstrate-Formulated-Roundup-Does-the-Damage pdf.

3 Email from Donna Farmer to Monsanto employees, Subject: “RE: Agitation against Roundup,” Nov. 22, 2003,

accessed here: http://baumhediundlaw.com/pdf/monsanto-documents/27-Intemal-Monsanto-Email-You-Cannot-
Say-That-Roundup-is-not-a-Carcinogen.pdf.
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Glyphosate use in the United States from 1992 to 2015
(Source: U.S. Geological Survey’)
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* Glyphosate use in the U.S. 1992:
https://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?vear=1992&map=GLYPHOSATE&hilo=H;

Glyphosate use in the U.S. 2015:
htips://water.usgs.gov/nawga/pnsp/usage/maps/show map.php?yvear=2015&map=GLYPHOSATE&hilo=H
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Key Players. The individuals listed below are some
of the key players mentioned in the internal Monsanto e-
maiis and records cited in this report. Brief descriptions

M O NSANT O of their affiliation with Monsanto and their activities

surrounding glyphosate are summarized below.

¢ John Acquavella: Former Monsanto Company Scientist, Paid Monsanto Consultant,
Currently works as a Consultant/Professor Clinical Epidemiology, Aarhus University.

s Bruce Chassy: Professor Emeritus at the University of Illinois Department of Food Science
and Human Nutrition and Monsanto grant recipient. Chassy helped organize writing campaigns
to scientific journals criticizing studies on glyphosate at Monsanto’s request and runs a non-
profit called Academics Review that Monsanto reportedly helped to establish to provide an
“independent” voice supporting glyphosate and other issues of interest to Monsanto.

¢ Donna R. Farmer: Monsanto’s lead toxicologist and a Monsanto employee since 1991,

* A. Wallace (“Wally”) Hayes: Former Editor-in-Chief for Vision and Strategy at Food and
Chemical Toxicology journal, which, during his tenure, published and retracted the Seralini
rat study. Reportedly was paid $16,000 by Monsanto in a consulting contract.

¢ William F. Heydens: Currently Monsanto’s Product Safety Assessment Strategy Lead.

¢ Larry Kier: Former Monsanto toxicologist. Authored, “Review of genotoxicity studies of
glyphosate and glyphosate-based formulations,” which found glyphosate posed no risk to humans.

* David J. Kirkland: Monsanto contractor who was a co-author with Larry Kier on the study
“Review of genotoxicity studies of glyphosate and glyphosate-based formulations.”

¢ Henry Miller: Stanford Hoover Institution fellow and former contributor to Forbes. In 2015,
Miller published a Forbes article critical of IARC that was solicited~and largely ghostwritten
-by Monsanto. Forbes cut ties with Miller and retracted his articles when they discovered his
failure to disclose ties with Monsanto.

¢ Dr. James Parry was a Geneticist at Swansea University in the United Kingdom who was
hired by Monsanto in 1999 to evaluate the genotoxicity of glyphosate. Monsanto refused to
conduct additional tests at his request and attempted to “move him from his position.”

¢ Eric Sachs: Monsanto Science and Policy lead since 2005; botanist and plant geneticist.

¢ David A. Saltmiras: Former Monsanto Company Toxicology Manager and author on the so-
called Greim Study that refuted animal data indicating glyphosate’s carcinogenicity.

¢ Gilles-Eric Séralini. French molecular biologist who conducted a study that found rats fed
glyphosate-tolerant corn treated with Roundup had an increased risk of developing tumors.
The study, published in the journal Food and Chemical Toxicology, was retracted by journal
editor and Monsanto contractor A. Wallace Hayes.
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Monsanto’s IARC Battle Plan. Prior to IARC’s March 2015 classification of
glyphosate as a Group 2A agent that was “probably carcinogenic to humans,” Monsanto knew
that the existing scientific evidence regarding potential ill-health effects from exposure to
glyphosate was not on their side, according to their own internal e-mails. In October 2014,
Monsanto scientist William Heydens wrote in an e-mail with the Subject hearing “IARC
Evaluation of Glyphosate,” “[W]hile we have vulnerability in the area of epidemiology, we also
have potential vulnerabilities in the other areas that IARC will consider, namely, exposure,

. ~ genetox, and mode of action...”™
International Agency
By February 2015, a battle plan to confront what they

ResearCh on Cancer suspected would be bad news for glyphosate was already
underway.b “We should assume and prepare for the outcome
of a 2B rating (possible human carcinogen); a 2A rating
& ‘) world Health (probable human carcinogen) is possible but less likely.”
\\i\ 1 Organlzatlon Glyphosate received the 2A rating by IARC. According to
several key records unsealed in the multi-district litigation
against Monsanto, including the company’s “Preparedness and Engagement Plan for IARC
Carcinogen Rating of Glyphosate,” dated February 17, 2015, Monsanto was ready for a full-
borne defense of glyphosate when IARC released its Monograph on glyphosate in March 2015.7

The Monsanto attack plan included efforts to “amplify” their message that glyphosate was safe
pointing to industry-sponsored studies and industry-placed news stories. They sought to generate
industry “outrage” over what they thought would be a 2B rating, They had plans to address these
“new allegations” regarding the potential hazard of glyphosate and to “neutralize” the impact.
They also sought to “amplify” the “positive” message about glyphosate’s safety via social media
platforms including Twitter and Facebook. They turned to industry trade groups, such as
CropLife and industry front groups, such as Genetic Literacy Project and Academics Review as
platforms of support for industry spokespersons. They also sought third-party experts to “blog,
op/ed, tweet and/or link, repost, retweet, etc.” They were planning an onslaught of actions to help
undermine IARC and to embolden their justifications to dismiss IARC’s scientific findings. They
have carried out that battle plan in a consistent and very aggressive manner ever since.

Separately from Monsanto’s attacks on IARC they have also tried to wield their influence at the
Environmental Protection Agency (EPA) as well. In some instances, they have objected to key
scientists sitting on EPA science panels reviewing glyphosate’s safety. There have also been
questions about other tactics. In May 2017 the EPA’s Office of Inspector General opened “an
investigation into reports that an EPA employee may have colluded with Monsanto to conduct a
biased review of glyphosate,” according to the 1G’s letter announcing the investigation.®

% Email from William Heydens to Monsanto employees, Subject: “IARC Evaluation of Glyphosate,” October 15,

2014, accessed here http:, /fbaumhedlundlaw com/ggf/monsamo-documents/ﬁ Monsanto-Admits-Company-Faces-
ssu i

% Monsanto internal document “Glyphosate: IARC,” (also referred to as the Monsanto JARC Battle Plan by the

media) February 23, 2015, accessed here: http://baumhediundlaw.com/pdffmonsanto-documents/72-Document-
Details-Monsantos-Goals-After-lIARC-Report.pdf

7 Ibid.

8 See: Tiffany Stecker, “Watchdog May Find EPA-Monsanto Links on Pesticides Routine,” Bloomberg Energy &
Environment Report, June 8, 2017, accessed here: hitps://www.bna.com/watchdog-may-find-n73014453069/

5
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Ghostwriting. Intermal Monsanto e-mails show that Monsanto scientists “ghost wrote”
scientific journal articles on glyphosate. It is clear from these e-mails, revealed in court
documents, that ghostwriting articles on glyphosate was a concerted effort by the company.
Monsanto scientists wanted to both steer the scientific studies away from identifying potential
adverse human health effects from exposure to
glyphosate and they wanted other “independent™
scientists listed on these studies to provide the aura
of objectivity and independence.

Monsanto did this on several occasions, The
internal e-mails show a clear and consistent attempt
by some Monsanto scientists to obfuscate their
roles in writing, directing and funding glyphosate-
related studies. Equally disturbing are examples
where they attempted to bury scientific study
results that did show potential adverse effects from
glyphosate exposures. Many of these e-mails
portray Monsanto scientists as less interested in
discovering if glyphosate and Monsanto’s herbicide
Roundup could have toxic effects and more interested in developing studies that showed no
potential ill health effects and had the veneer of independence and objectivity. The e-mails and
other records unsealed in the Monsanto court case regarding Roundup have begun to pull back
the curtain on those claims and the company’s extraordinary efforts to discredit the scientific
conclusions made by IARC on glyphosate and to undermine the reputation of the science agency.

Ghostwriting Greim. In 2015, Monsanto anticipated, based on the scientific evidence that was
publicly available, that TARC would classify glyphosate as either a Group 2B agent (possibly
carcinogenic to humans) or Group 2A agent (probably carcinogenic to humans). In preparation,
they sought to publish new papers countering the animal data used by IARC, which ultimately
concluded in March 2015 that glyphosate was a Group 2A agent, “probably carcinogenic to
humans.” In an email between Monsanto scientists Bill Heydens and Donna Farmer, they discuss
what became known as the “Greim paper” — a 2015 study published in Critical Reviews in
Toxicology whose listed authors include Helmut Greim and David Saltmiras.” In the emails, they
contemplate paying for a study to combat problematic findings, but determine a cheaper option
would be to “ghost-write the Exposure Tox & Genetox sections... [and] add Greim and Kier or
Kirkland to have their names on the publication, but we would be keeping the cost down by us
doing the writing and they would just edit & sign their names so to speak.”'® The paper,
published in March 2015 with Greim as the lead author, concluded: “After almost forty years of
commercial use, and multiple regulatory approvals including toxicology evaluations, literature

¥ Greim H, Saltmiras D, Mostert V, Strupp C, “Evaluation of carcinogenic potential of the herbicide glyphosate,
drawing on tumor incidence data from fourteen chronic/carcinogenicity rodent studies,” Critical Reviews in
Toxicology, March 2015, accessed here: https://www.ncbi.nim.nih.gov/pubmed/25716480.

19 Email from William Heydens to Donna Farmer, cc David Saltmiras and other Monsanto employees, Subject: “RE:
IARC Planning,” February 19, 2015, accessed here: https://www.baumhedlundlaw.com/pdf/monsanto-
documents/Email-Corres ondcnce-Whercm-Wdham-He. ns-Suggests-Experts-Could-Edit-and-Sign-Their-

Names-to-Scientific-Paper.pdf.
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reviews, and numerous human health risk assessments, the clear and consistent conclusions are
that glyphosate is of low toxicological concern, and no concerns exist with respect

to glyphosate use and cancer in humans.” That conclusion dismissed or ignored multiple other
studies that have questioned

glyphosate’s safety. E-mail from Monsanto’s William Heydens
Multiple internal Monsanto records to Donna Farmer and cc’d to David
show that whatever role Greim had in Saltmiras, et. al,, February 19, 2015.
the study, Monsanto scientists were ) )

clear that they were in charge and Subject: RE: IARC Planning
conducted the bulk of the work on the "

paper. One internal Monsanto power- A LESS EXPENSIVE/MORE PALATABLE
point slide says Monsanto could use APPROACH MIGHT BE TO INVOLVE

Greim and one or two other external EXPERTS ONLY FOR THE AREAS OF

authors on the paper they envisioned
but that the “Majority of writing canbe ~ CONTENTION, EPIDEMIOLOGY AND

done by.Monsanto, keeping OS$ POSSIBLY MOA [MODE OF ACTION]
down.”!! David Saltmiras, a Monsanto  (nepENDING ON WHAT COMES OUT OF
scientist who was a co-author with

Greim on the paper, wrote a THE IARC MEETING), AND WE GHOST-
description of his work for Monsanto _WRITE THE EXPOSURE TOX & GENETOX
in August 2015 labelled “Glyphosate ¢ c110NS. AN OPTION WOULD BE TO

Activities.” He wrote that he “ghost
wrote cancer review paper Greim et al. ADD GREIM AND KiER OR KIRKLAND TO

(2015).712 HAVE THEIR NAMES ON THE
. . PUBLICATION, BUT WE WOULD BE
The Greim paper became a focal point
of Monsanto’s objections to IARC, KEEPING THE COST DOWN BY US DOING
with the company claiming that if it ‘THE WRITING AND THEY WOULD JUST

had been considered, the classification EDIT & SIGN THEIR NAMES SO TO SPEAK.
of glyphosate would have been

different. While the definition of RECALL THAT IS HOW WE HANDLED
ghostwriting often differs from this WILLIAMS KROES & MUNRO, 2000.”¢
situation — typically meaning that the - '

true author is unnamed — Monsanto itself referred to this process as “ghostwriting” multiple
times. In addition, e-mails from Monsanto scientists show that this was not the first time they had
“ghostwritten” a journal article on glyphosate. One e-mail says that Monsanto scientists had also

! Monsanto intemnal presentation, “Proposal for Post-JARC Meeting Scientific Projects DRAFT,” May 11, 2015,

accessed here: https://www.baumhedlundlaw.com/pdf/monsanto-documents/Monsanto-Proposal-for%20Post-IARC-
Meeting-Scientific-Projects.pdf.

'2 David Saltmiras custodial document, “Glyphosate Activities,” August 4, 2015, accessed here:
http://baumhedlundlaw.com/pdt/monsanto-documents/1 8-Monsanto-Scientist-Admits-to-Ghostwritin

Review-Paper.pdf.
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ghostwritten an article and had the E-mail from William Heydens {Monsanto
scientist) to John Acquavella
(retired Monsanto scientist),

independent scientists simply edit and sign
their names to the paper back in 2000."

Too close for comfort. On the other November 3, 2015, 1:49 p.m.
extreme, Monsanto, at times, has sought to

have former Monsanto scientists distance Subject: Re: Glyphosate Expert Panel Poster
themselves fror Monsanto’s scientific at 2015 SRA Annual Meeting

studies to maintain the charade of

independence they have attempted to “1 THOUGHT WE DISCUSSED PREVIOUSLY

convey on Monsanto-directed research. In THAT IT WAS DECIDED BY OUR

20135, after the release of the IARC
monograph on glyphosate, Monsanto put MANAGEMENT THAT WE WOULD NOT BE

together a supposedly independent “expert ABLE TO USE YOU OR LARRY AS
panel review” to dispute the JARC PANELISTS/AUTHORS BECAUSE OF YOUR

classification. Their effort to bury W
Monsanto ties to the panel was complicated PRIOR EMPLOYMENT AT MONSANTO..,

by a retired Monsanto scientist who was
now consulting for the company, John

E-mail from John Acquavella bAC_quavel}a.eSIg objected to *;fst{“mt;
. . eing omitt om a poster listing the
, ‘(retired Monsanto sc:ent:sﬁ) to. names of authors and experts on that
William Heydens (Monsanto scientist), panel. Heydens responded to his
November 3, 2015, 2:55 p.m. objection by explaining that
. management “would not be able to use
Subject: Re: Glyphosate Expert Panel Poster your or Larry [Kier] as Panelists /
at 2015 SRA Annual Meeting authors because of your prior
employment at Monsanto.” Acquavella
" , was blunt in his response, writing back,
| DON’T THINK THAT WILL BE OKAY WITH “I don’t think that will be okay with my
MY PANELISTS. WE CALL THAT GHOST panelists. We call that ghost writing

WRITING AND IT IS UNETHICAL.”10 and it is unethical.” ¥

'3 Email from William Heydens to Donna Farmer, cc David Saltmiras and other Monsanto employees, Subject: “RE:

TARC Planning,” Feb. 19, 2015, accessed here: hitps://www baumhedlundiaw.conypdFmonsanto-documents/Email-

Comrespondence-Wherein-William-Heydens-Suggests-Experts-Could-Edit-and-Sign-Their-Names-to-Scientific-
Paper.pdf;

See: Gary M.Williams, Robert Kroes and lan C.Munro, “Safety Evaluation and Risk Assessment of the Herbicide
Roundup and Its Active Ingredient, Glyphosate, for Humans,” Regulatory Toxicology and Pharmacology,

Volurme 31, Issue 2, April 2000, Accessed here:
https://www.sciencedirect.com/science/article/pii/S027323009991371 5?via%3Dihub;

Despite the evidence in the Monsanto e-mails some of the independent scientists mentioned by Monsanto regarding
the “ghost writing” of articles have said they would never do such a thing. See: Warren Comwall, “Update: After
quick review, medical school says no evidence Monsanto ghostwrote professor’s paper,” Science Magarine, March
23, 2017, accessed here: http://www.sciencemag.org/news/2017/03/update-after-quick-review-medical-school-says-
no-evidence-monsanto-ghostwrote, :

'* Emails between John Acquavella, William Heydens, and Donna Farmer, Subject: “John, Glyphosate Expert Panel
Poster at 2015 SRA Annual Meeting,"Nov. 3 ~ 6, 2015, accessed here: http:/baumhedlundlaw.com/pdfmonsanto-

documents/6-Monsanto-Consultant-Protests-Ghostwriting.pdf.
8
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The next day Acquavella writes that he
“can’t be part of deceptive authorship

E-mail from John Acquavella

on a presentation or publication” and he {retired Monsanto scientist} to
schools his former Monsanto co- William Heydens {(Monsanto scientist), and
workers in the ethics of authorship by cc'd to Donna Earmer

including excerpts of the International

Committee of Medical Journal Editors November 4, 2015,

(ICIME) recommendations regarding Subject: Re: Glyphosate Expert Panel Poster
authorship. at 2015 SRA Annual Meeting

Two days later Monsanto’s Heydens “yOU GUYS KNOW ME. | CAN'T BE A PART
attempts to backtrack and set the record

straight after a phone call with OF DECEPTIVE AUTHORSHIP ON A
Acquavella and Donna Farmer. He PRESENTATION OR PUBLICATION. PLEASE

describes this whole episode asa “huge  NOTE THE ICJIME GUIDELINES BELOW THAT
misunderstanding around authorship.”
EVERYONE GOES BY TO DETERMINING

Ultimately, a later email indicates that WHAT IS HONEST/ETHICAL REGARDING

Monsanto listed Acquavella as an AUTHORSHIP.” 10

author, In fact, the abstract, “Expert

Panel Review of the Carcinogenic Potential of the Herbicide Glyphosate,” as published in the

Society for Risk Analysis’ 2015 Annual Meeting also included Williams, Greim, Kier and

Kirkland, who Monsanto scientists had named in internal e-mails as individuals they had or

believed they could ghost
E-mail from Erich Sachs to various cther write scientific studies on

Monsanto employees, including Donna Farmer glyphosate for, although

d David Saltmi Monsanto scientists would do
and David saltmiras, the bulk of the writing. !”

February 24, 2015

Subject: Re: Opportunity: Glyphosate and 1ARC tl‘l-lilsx:ll'legdit 1 ;;‘gnah“s to

JOHN V AND | TALKED TO HENRY MILLER TODAY. In Monsanto’s effort to

. discredit IARC, they sought
HENRY AGREED TO AUTHOR AN ARTICLE ON {o recruit writers to publish

FORBES.COM JOHN WILL WORK WITH A TEAM pieces echoing their criticisms
INTERNALLY TO PROVIDE A DRAFT AND HENRY ;ftl)ARC’; gr;ces& In X
€ ruary , one mont,
WILL EDIT/ADD TO MAKE IT HIS OWN. THE before IARC published their
ARTICLE CAN BE LIVE SAME DAY IT IS COMPLETED.  glyphosate monograph that
found glyphosate to be a

“probable human carcinogen,” Monsanto scientist Eric Sachs reached out to Henry Miller, a

1 Tbid.

18 Ibid.

Society for Risk Analysis 2015 Annual Meeting Abstracts, Dec. 6-10, 2015, Arlington, Virginia, see page 136,
Williams, GM, et. al., “Expert Panel Review of the Carcinogenic Potential of the Herbicide Glyphosate,” accessed

here: http://www.sra.org/sites/defanlt/files/pdf/events/ Abstracts%202015 .pdf
9
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Forbes contributor and a Medical Doctor and Fellow in Scientific Philosophy and Public Policy
at Stanford University’s Hoover Institute, a conservative think tank. Sachs prompted Miller on
the desired content of the article, writing, “Ideally, your article would precede the IARC
decision. Why not set the table with the weight of scientific evidence before IARC convenes?
Then, regardless of what they do, your article will set the state for a science-based response.”!8
Miller agreed — and, after a follow-up email, requested a “high quality draft” from Monsanto.'®
Officials at the company quickty got to work and provided Miller with a draft that was posted on
the Forbes website largely unchanged. The article was published on March 17, 2015, with the
title: “March Madness from the United Nations.”2°

When this ghostwriting was discovered, Miller was fired by Forbes. In a statement to Retraction
Watch, a Forbes representative said: “All contributors to Forbes.com sign a contract requiring
them to disclose any potential conflicts of interest and only publish content that is their own
original writing. When it came to our attention that Mr. Miller violated these terms, we removed
all of his posts from Forbes.com and ended our relationship with him.”?'

'8 Email from Eric Sachs to Henry Miller, Subject “Opportunity: Glyphosate and IARC,” Feb. 23, 2015, accessed
here: http://baumhedlundiaw.com/pdf/monsanto-documents/2 1 -Internal-Monsanto-Email-Detailin:
Effort-to-Preemptively-Criticize-IARC-Ahead-of-Glyphosate-Report.ndf.

Pull quote citation: Email from Eric Sachs to Donna Farmer, David Saltmiras, and other Monsanto employees, Feb.
24, 2015, link above.

1 Email from Henry Miller to Eric Sachs, Subject: “Re: IARC Outcomes, Process, and Response,” March 12, 2015,

accessed here: htm://baumhedlundlaw.com/gdflmonsanto—documents/ZZ-lmemal-Email-Demonstmting-Monsanto-
Ghostwriting-Article-Criticizing-TARC-for-Press.pdf.
2 Henry Miller, “March Madness from the United Nations,” Forbes, March 17, 2015, accessed here:

htips://web.archive org/web/20170220012554/https:/www.forbes.com/sites/he;
madress-from-the-united-nations/#21e08 1 ee2e9,

2! Andrew P. Han, “Unearthed emails: Monsanto connected to campaign to retract GMO paper,” Aug, 10, 2017,
Retraction Watch, accessed here: hitp:/retractionwatch.com/2017/08/10/unearthed-docs-monsanto-connected-

campaign-retract-gmo-paper/

10
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Orchestrate Qutcry. Henry Miller, whose clandestine ties to Monsanto got him removed
as a contributor at Forbes, co-authored a piece on Forbes.com in September 2012 with Bruce
Chassy, the former head of the Department of Food Science and Nutrition at the University of
Illinois at Urbana—Champalgn Chassy too has opaque ties to Monsanto.?2 He received funds
from Monsanto for research through the University of
Illinois and he would later be recruited to defend
Monsanto on the chemical industry website GMO
Answers? and established a non-profit website called
Academics Review with Monsanto’s assistance.?! The
article Miller and Chassy wrote for Forbes critiqued a
study of glyphosate by French microbiologist Gilles-
Eric Seralini in the journal Food and Chemical

) @ @ ;
l 5 l i i o Toxicology (FCT) that found that the glyphosate

containing herbicide Roundup and genetically modified
glyphosate-resistant corn caused tumors in rats.?’

This spelled trouble for Monsanto’s
Roundup Ready crops. Monsanto was E-mail from Monsanto’s Eric Sachs to
tipped off about the publication of the ; ; .

Seralini paper by FCTs Editor in Chief David Saltmiras, William Heydens, et. al,,
for Vision and Strategy, Wally Hayes. September 26, 2012.
On September 26, 2012 Monsanto
scientist David Saltmiras sent an e-mail
to colleagues and wrote: “Wally Hayes "
(FCT Editor in Chief) called me this | TALKED TO BRUCE CHASSY AND HE
moming in response to my voice mail WILL SEND HIS LETTER TO WALLY HAYES

yesterday. He expressed concern that to
date he has only received links to DIRECTLY AND NOTIFY OTHER SCIENTISTS

Subject: RE: Letters to the Editor?

blogs, web postings, media releases, THAT HAVE SENT LETTERS TO DO THE
etc. and no formal letters to the Editor” SAME. HE UNDERSTANDS THE
regarding the Seralini article.? He URGENCY.”2

needed more. )

2 Tom Philpott, “These Emails Show Monsanto Leaning on Professors to Fight the GMO PR War,” Mother J ones,

Oct. 2, 2015, accessed here: https://www.motherjones.com/food/2015/10/monsanto-professors-gmo-pr/.

2 “A University of Illinois Professor Joins the Fight,” Sept. 5, 2015, New York Times, accessed here:

https://www.nytimes.com/interactive/2015/09/05/us/document-chassy.html
2 Stacy Maikan, “Monsanto Fingerprints Found All Over Attack On Organic Food,” Dec, 6, 2017, HuffPost,

accessed here: https://www.huffingtonpost.com/stacy-malkan/monsanto-fingerprints-fou_b_10757524.html ;
“Academics Review — About,” accessed here: http://academicsreview.org/about-academic-review/
 Gilles-Eric Seralini et al., “Long term toxicity of a Roundup herbicide and a Roundup-tolerant genetically
modified maize,” Food and Chemicat Toxicology, Sept. 19, 2012, accessed here: https:/ac.els-
cdn.com/S0278691512005637/1-52.0-50278691512005637-main.pdf?_tid=58d0db10-0a%¢-1 1e8-b8f6-
00000aacb35f&acdnat=1517852905_42d9615555402636b3cd425628eb849f.
% Email from David Saltmiras to Eric Sachs, William Heydens, and other Monsanto employees, Subject: “Letters to
the Editor?”, Sept. 26, 2015, accessed here: http://baumhedlundlaw. com/pdf/monsanto-documents/7-Monsanto-

Personnel-Discusses-Plan-Seeking-R étraction-of-Serlani-Glyphosate-Study.pdf.
Pull quote citation: Email from Eric Sachs to Monsanto employees, Sept. 26, 2012, link above.

It
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Internal Monsanto records show that Monsanto started aggressively attempting to attack the
Seralini paper through third-parties. Monsanto began working their network of scientists.
Monsanto scientists were
Monsanto’s Daniel Goldstein to Monsanto encouraging and soliciting third
scientist Eric Sachs, September 28, 2012 parties to criticize the Seralini
paper and call out flaws in hopes
of putting enough pressure on the
FCT journal to retract the study.
One of the people they tumned to
was Bruce Chassy who wrote to

Subject: RE; Slides — Seralini Publication

“I WAS UNCOMFORTABLE EVEN LETTING

SHAREHOLDERS KNOW WE ARE AWARE OF Hayes complaining about the
THIS LTE.... IT IMPLIES WE HAD SOMETHING Seralini paper. B‘ut some
TO DO WITH IT-OTHERWISE HOW DO WE Monsanto scientists worried
because they did not want their
HAVE KNOWLEDGE OF IT? .... fingerprints on any public
: campaign to retract the paper.
WE ARE BEING ASKED TO KEEP INTERNAL “We should not provide
CORRESPONDENCE DOWN ON THIS ammunition for Seralini, GM
SUBJECT."?* ~ critics and the media to charge
UB that Monsanto used its might to

get this paper retracted,” wrote Monsanto scientist Eric Sachs.?” Others agreed, including
Monsanto’s Daniel Goldstein, who wrote: “We are being asked to keep internal correspondence
down on this subject.”®

While Monsanto’s quiet third-party efforts seemed to help, there was something else working in
Monsanto’s favor. Wally Hayes, the FCT editor who was also a professor at the Harvard School
of Public Health had apparently signed a consulting agreement on August 21, 2012, with
Monsanto just before the Seralini paper dispute heated up. A letter dated September 7, 2012 from
Monsanto to Hayes, just three weeks before Hayes and Saltmiras began talking about the Seralini
paper, was identified as an “Authorization Letter” to the August 21, 2012 Consulting Agreement.
The letter said that Hayes’ services in setting up a Latin America South Toxicology Expert
Panel, slated to begin on September 7, 2012, would pay him $400 an hour, not to exceed $3,200
per day, 9for a total of $16,000. David Saltmiras was listed as Monsanto’s representative for the
project.?

The Seralini paper was officially retracted by Hayes and FCT in 2013.%° Hayes told the New
York Times that he had not been under contract with Monsanto at the time of the retraction and
was paid by the company only after he left the journal. “Monsanto played no role whatsoever in

7 Ibid.

2 Email from Daniel Goldstein to Eric Sachs and Yong Gao, Subject: “RE: Slides- Seralini Publication,” Sept. 28,
2012, accessed here: hitp://baumhedlundlaw.com/pdf’monsanto-documents/14-Monsanto-Emails-Confirming-
Undisclosed-Involvement-in-Successful-Retraction-of-Serlani-Study.pdf

% “Authorization Letter to Consulting Agreement dated August 21, 2012, between Prof. A. Wallace Hayes and
Monsanto Company,” Aug. 21, 2012, accessed here: http://baumhedlundlaw.com/pdf/monsanto-documents/10-
Monsanto-Consulting-Agreement-with-Food-and-Chemical-Toxicology-Editor.pdf.

¥ Andrew Pollack, “Paper Tying Rat Cancer to Herbicide [s Retracted,” New York Times, Nov. 28, 2013, accessed
here: http://www.nytimes.com/2013/11/29/health/paper-tying-rat-cancer-to-herbicide-is-
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the decision that was made to retract,” he told the newspaper. “It was based on input that I got
from some very well-respected people, and also my own evaluation,” he said.>!

Meanwhile, Monsanto’s Saltimiras’s own “business performance” plan for FY2013 touts his
own success in these efforts. “Successfully facilitate numerous third party expert letters to the
editor which were subsequently published, reflecting the numerous significant deficiencies, poor
study design, biased reporting and selective statistics employed by Seralini,” Saltmiras wrote in
his review.*? The website Retraction Watch noted however, “An FCT investigation found no
evidence of fraud, misconduct, or gross error, [in the Seralini paper], which are required by
Committee on Publication Ethics (COPE) guidelines for retraction; however, FCT cited COPE
guidelines in their retraction notice anyway.”??

3'Danny Hakim, “Monsanto Emails Raise Issue of Influencing Research on Roundup Weed Killer,” New York
Times, Aug 1, 2017, accessed here: https://www.nytimes.com/2017/08/01/business/monsantos-sway-over-research-
is-seen-in-disclosed-emails.html.

32 Internal Monsanto document by David Saltmiras, “FY2013,” Aug. 20, 2013, accessed here:
http://baumhediundlaw.com/pdfmonsanto-documents/8-Monsanto-Scientist- Admits-to-L everagin
with-Food-and-Chemical-Toxicology-Journal.pdf.

B Andrew P. Han, “Unearthed emails: Monsanto connected to campaign to retract GMO paper,” Retraction Watch,
Aug 10, 2017, accessed here” http://retractionwatch.com/2017/08/10/unearthed-docs-monsanto-connected-

campaign-lttmcl—gmo-paper/ N

-Relationship-

13
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Establish Front Groups. Media reports have pointed to several seemingly independent
non-profit groups as having close ties to Monsanto. Some were reportedly established with
assistance from Monsanto in order to serve as a platform to confront scientific findings revealing
I potential health hazards from glyphosate while concealing

FRONT GROUPS

Appearances may be

deceptive

Other front groups are more
secretive. Academics Review was
co-founded by Bruce Chassy. The
site was founded in January 2010 to
“ensure that sound science is widely
and easily available.” It describes
itself as “an association of academic

professors, researchers, teachers and

credentialed authors from around
the world” who “stand against
falsehoods, half-baked assertions
and theories or claims not subjected
to this kind of rigorous review.”¢
What it does not reveal are the close
ties between Chassy and Monsanto.
But one e-mail exchange between
Monsanto’s Eric Sachs and Chassy
shows Monsanto was interested in
using the site to its advantage as
long as it was able to hide its
involvement. “The key will be

Monsanto’s direct involvement. This confront-and-conceal
approach is nothing new. These tactics have been used by the
tobacco industry, energy sector and chemical companies. They
often have innocuous-sounding names — for instance, the
Campaign for Accuracy in Public Health Research (CAPHR),
which is run by the American Chemistry Council (ACC). In
this case, the ACC has not attempted to hide their ties with
CAPHR and even announced its launch in January 2017. The
organization’s primary target is IARC.3* The group’s initial
press release said: “In particular, CAPHR will seek reform of
the International Agency for Research on Cancer’s (IARC)
Monographs Program, which evaluates the carcinogenic
hazard of substances and behaviors.
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E-mail from Monsanto’s Eric Sachs to Bruce
Chassy, co-founder of Academics Review.

November 30, 2010

“YOU AND | NEED TO TALK MORE ABOUT THE
“ACADEMICS REVIEW” SITE AND CONCEPT. |
BELIEVE THAT THERE IS A PATH TO A PROCESS
THAT WOULD BETTER RESPOND TO
SCIENTIFIC CONCERNS AND ALLEGATIONS. ...
FROM MY PERSPECTIVE THE PROBLEM IS ONE
OF EXPERT ENGAGEMENT AND THAT COULD
BE SOLVED BY PAYING EXPERTS TO PROVIDE
RESPONSES. ... THE KEY WILL BE KEEPING
MONSANTO IN THE BACKGROUND SO AS NOT
TO HARM THE CREDIBILITY OF THE
INFORMATION.” 33

¥ Campaign for Accuracy in Public Health Research, “IARC,” accessed here:

http://campaignforaccuracyinpublichealthresearch.comy/iarc/.

¥ American Chemistry Council, “ACC Launches Campaign to Promote Credibility in Public Health Research,” Jan.
25,2017, accessed here: https://www.americanchemistry.com/Media/PressReleases Transcripts/ ACC-news-
releases/ACC-L aunches-Campaign-to-Promote-Credibitity-in-Public-Health-Research.html.

% Academics Review, “Purpose,” accessed here: hitp://academicsreview.org/about-academic-review/purpose/.
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keeping Monsanto in the background so as not to harm the credibility of the information,” wrote
Sachs.*’

Silence Scientists. Monsanto and other large corporate interests use multiple tactics in
their attempts to delay regulations, deter the publication of scientific findings that endanger their
corporate profits, and degrade scientific mstltutlons, such as IARC, that are independent and a

. - threat to an industry’s influence and a challenge
to their disinformation campaigns. Sometimes
they also attack specific scientists who are
independent and pose a potential threat to their
" objectives and activities as a result of their
scientific studies, interests or integrity.

ALL QUIET
ON THE
SCIENCE

FRONT

Dr. Peter Infante, a renowned and highly
respected epidemiologist, has been the victim of
industry attacks for four decades due to his solid
scientific findings on the cancer-causing
properties of chemicals such as formaldehyde
and benzene and arsenic. In the early 1980s, when he was a senior official at the Occupational
Safety and Health Administration (OSHA) the House Science Committee held a hearing on the
“Proposed firing of Dr. Peter Infante by OSHA” due to pressure on OSHA from the
Formaldehyde Institute.*® The oversight hearing was led by then Representative Al Gore, and
OSHA eventually backed down from its attempt to fire Dr. Infante. More recently it has been the
glyphosate industry led by CropLife America, the national trade association that represents the
manufacturers, formulators and distributors of pesticides, that has gone after Dr. Infante.

In 2016, Dr. Infante was selected as a Member of the Environmental Protection Agency’s
Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Scientific Advisory Panel (SAP)
on the Evaluation of the Human Carcinogenic Potential of Glyphosate. In October 2016,
CropLife sent a letter to the EPA citing concerns about the SAP,* specifically citing Dr.
Infante’s participation. The CropLife letter stated that Dr. Infante had biases against industry and
should therefore be removed from the Panel. Dr. Infante sent a rebuttal letter* to the EPA as did
the Center for Food Safety defending Dr. Infante.*! However, prior to the December 2016
meeting of the SAP, EPA officials removed Dr. Infante from the SAP on glyphosate without

37 Email from Eric Sachs to Bruce Chassy, Subject: “Questions,” Nov. 30, 2010, accessed here:
https://www.usrtk.org/wp-content/uploads/2016/01/Sachs-AR.pdf.

3 “Proposed Firing of Dr. Peter Infante by OSHA: A Case Study in Science and Regulation,” Subcommittee on
Investigations and Oversight of the Committee on Science and Technology, U.S. House of Representanves July 16,
1981, accessed here: https://babel.hathitrust.org/cgi/pt?id=mdp.390150823 37588 view=1up:seq=
3 Letter from CropLife to EPA, Oct. 12, 2016, accessed here: hitp:/ I9lhmt1gr08am_fg62276etw2 wpengine.netdna-
cdn.com/wp-content/uploads/2016/01/CL A-Comments-on-S AP-Disqualification-10-12-16 pdf.

“™Comment submitted by Peter F. Infante, Consultant, Peter F. Infante Consulting, LLC,” Regulations.gov, Oct. 21,
2016, accessed here: https://www.regulations. gov/document? D=EPA-HQ-OPP-2016-0385-0439.

“ Comment submitted by Center for Food Safety to EPA, “RE: Scientific Advisory Panel meeting on glyphosate’s
carcinogenic potential,” Dec. 12, 2016, accessed here: http://www centerforfoodsafety.org/files/alyphosate-sap-
infante-letter--cfs-12-12-16_02026.pdf.
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explanation.*? At Scott Pruitt’s EPA, where he has intentionally removed independent scientists
from the Agency’s science advisory boards so that he can stack them with more industry-funded

scientists, this was not a tremendous surprise, but one that is disappointing nonetheless.

E-mail from Monsanto’s Donna Farmer,
April 17, 1999 {recipients unknown)}

Subject: Meeting Minutes

“DR. PARRY CONCLUDED ON HIS
EVALUATION OF THE FOUR ARTICLES
THAT GLYPHOSATE 1S CAPABLE OF
PRODUCING GENOTOXICITY BOTH IN
VIVO AND IN VITRO... IN ORDER TO
MOVE DR. PARRY FROM HIS POSITION
WE WILL NEED TO PROVIDE HIM WITH
THE ADDITIONAL INFORMATION AS
WELL AS ASKING HIM TO CRITICALLY
EVALUATE THE QUALITY OF ALL THE
DATA INCLUDING THE OPEN
LITERATURE STUDIES. ... MARK WILL
ALSO EXPLORE HIS INTEREST (IF WE
CAN TURN HIS OPIN!ON AROUND) IN
BEING A SPOKESPERSON FOR US FOR
THESE TYPE OF ISSUES.”

Dr. James Parry. It is important to
understand that Monsanto’s aggressive
tactics regarding its efforts to defend
glyphosate and its highly successful
product Roundup have been going on for
decades. Like so many chemical-based
products, however, as scientific evidence of
potential worry accumulate, the potential
threat to the commercial viability and
sustainability of the product can grow. Itis
clear from the substantive documents that
have come to light recently that Monsanto
has been fending off those sorts of threats
for many years.

In the past, Monsanto has even sought to
silence their own scientists, when they
discovered evidence of potential adverse
human health effects from exposures to
glyphosate. Back in 1999, Monsanto’s
contracted scientist, Dr. James Parry, a
geneticist at Swansea University in the
United Kingdom, was one of them.
Monsanto hired Parry to evaluate the
genotoxicity of glyphosate, and, to their
disappointment, Parry concluded that
“glyphosate is capable of producing
genotoxicity both in vivo and in vitro by a

mechanism based upon the production of oxidative damage.”? Disturbingly, internal Monsanto
e-mails show that Monsanto scientists contemplated ways to “move Dr. Parry from his

position™*

regarding the toxicity of glyphosate. Parry also signed a secrecy agreement with

Monsanto in April 1999. The contents of the agreement are not known, but it does not appear
that Dr. Parry ever published his findings regarding glyphosate’s genotoxicity.

42 “Pane] Member Roster, Federal Insecticide, Fungicide, and Rodenticide Act Scientific Advisory Panel, Open
Meeting, December 13-16, 2016,” Regulations.gov, Nov. 28, 2016, accessed here:
https://ww.regulations.gov/document? D=EPA-HQ-OPP-2016-0385-0454.
4} Email from Donna Farmer to unknown recipients, Subject: “Meeting Minutes 2/25,” April 17, 1999, accessed
df/monsanto-documents/38-Email-Shows-Former-Monsanto-Fxpert-Confirmed-

Biological-Plausibility-of-Glyphosate-as-Carcinogen pdf.
“ Ibid.
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As part of Parry’s review, he i , N
suggested additional studies into the E-mail from Monsanto’s William Heydens to
genotoxicity of glyphosate. ‘ Erik Jacobs, et. al., April 10, 2001
Monsanto was opposed to funding
these additional studies, however,
and Bill Heydens expressed his -
disappointment in the Parry review “DATA GENERATED BY ACADEMICS HAS

in an email to colleagues and ALWAYS BEEN A MAJOR CONCERN FOR US

expressed the importance of finding v DEFENSE OF OUR PRODUCTS
a pro-glyphosate advocate. This was s

important, he wrote, because CONSIDER THE RAMIFICATIONS OF A
M?ﬂsaigf \ya;;‘icunently ve?i, " POSITIVE RESPONSE ON EUROPEAN AND
vulnerable in this area” regarding the » 42

genotoxicity of glyphosate. “We US REGISTRATIONS.

want to find/develop someone who is )

comfortable with the genetox profile of glyphosate/Roundup and who can be influential with
regulators and scientific outreach operations when genetox issues arise,” added Heydens.**

Subject: RE: Propachlor sample request

In 2001, Party reached out to Monsanto again to obtain a sample of another herbicide,
Propachlor, so he could conduct studies on it. Monsanto employees disagreed on how to handle
this request. Mark Martens supported providing the samples, so as to “keep prof Parry happy
which will make him a good proponent of glyphosate.” Bill Heydens, however, had concems.
“Data generated by academics has always been a major concern for us in the defense of our
products,” he wrote.*

Conclusion. The incidents and tactics outlined in this report are, unfortunately, not
surprising when it comes to the chemical industry. These same tactics were employed by the
chemical industry with regards to lead and a host of other chemicals. They also mimic the
tobacco industry’s efforts to muddy the science surrounding the health effects of smoking. These
efforts have been thoroughly documented, perhaps most notably in David Michaels book,
“Doubt is Their Product: How Industry’s Assault on Science Threatens Your Health,” and in
“Merchants of Doubt,” by Naomi Oreskes and Erik M. Conway. These industry efforts
oftentimes only come to light through disclosure of internal industry documents through the
discovery process during litigation. The disclosures made during tobacco litigation revealed the
inner workings of the “science for hire” industry and industry’s tactics to undercut legitimate
science. Likewise, this report relies heavily on documents which have been publically released in
the ongoing litigation with Monsanto. That litigation is ongoing, and many documents and
deposition transcripts remain under court seal. As these documents continue to be released to the
public, more revelations about industry tactics and influence will undoubtedly come to light.

5 Email from William Heydens to Mark Martens, Larry Kier, and Donna Farmer, Subject: “RE: Parry report,” Sept.

16, 1999, accessed here: hitps://www.baumhedlundiaw.com/pdfimonsanto-documents/Email-from-William-

Heydens-Monsanto-Vulnerable-on-Gene-Tox-After-Parrv.pdf.
46 Email from William Heydens to Mark Martens and other Monsanto employees, Subject: “RE: Propachlor sample

request,” April 10, 2001, accessed here: https://www.baumhedlundiaw.com/pdf/monsanto-documents/Emai}-
Exchange-Responding-to-Dr-James-Parry-Request-to-Test-Propachlor-Monsanto-Herbicide pdf.

17



31

Given the public policy implications of the IARC and EPA reviews of glyphosate (and other
chemicals), staff wanted to ensure that Members had the most up to date information concerning
the troubling industry led efforts to discredit the IARC process and exert undue influence at the
EPA.
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Chairman SMITH. Okay. Thank you, Ms. Johnson.

Mr. WEBER. Mr. Chairman?

Chairman SMITH. Yes, the gentleman from Texas, Mr. Weber.

Mr. WEBER. If I may, I have reservations about entering this re-
port into the record. This Committee received the minority’s re-
port—staff report late last night and has not had sufficient time to
completely review this report for factual accuracy. I am aware at
this time——

Ms. JOHNSON. I didn’t—oh, sorry.

Mr. WEBER. —of at least one statement of questionable accuracy.
It’s on page 15 and 16. The minority’s report appears to suggest
that the current EPA Administrator Mr. Scott Pruitt was somehow
involved in the December 2016 decision to remove Dr. Peter
Infante from EPA’s Science Advisory Panel to review glyphosate.
Mr. Chairman, Dr. Infante was removed during the SAP during
President—from the SAP during President Obama’s term while
Gina McCarthy was the Administrator. And since Greg Pruitt was
sworn in February 17, 2017, there really is no rational basis to jus-
tify this claim. So I hope the minority will be able to explain that
statement.

I yield, Mr. Chairman.

Chairman SMITH. Thank you, Mr. Weber.

Ms. JOHNSON. Mr. Chairman?

Clcllairman SMITH. And the gentlewoman from Texas is recog-
nized.

Ms. JOHNSON. I did not request unanimous consent. I simply said
I will be attaching the report to my statement.

Chairman SMITH. I think Mr. Weber’s point was that it contained
something that was not accurate and not factual and we hope you’ll
take a look at that.

Ms. JOHNSON. I hope everyone will take a look at it.

Chairman SmiTH. Okay. Well, Mr. Weber went into some detail
as to what was inaccurate, and we’ll look forward to your response
later on. Thank you, Ms. Johnson. Thank you, Mr. Weber.

The gentleman from Oklahoma, the Vice Chairman of the Com-
mittee, Mr. Lucas, is recognized for an opening statement.

Mr. Lucas. Thank you, Chairman Smith, for holding this hearing
on the important topic of scientific integrity of the International
Agency for Research on Cancer’s Monograph Programme. I look for-
ward to hearing from our panel of expert witnesses this morning
and want to thank them for their voluntary appearance before this
Committee.

First recognized by the World Health Organization in 1965,
TIARC began as a French initiative to find and root out cancer both
in France and around the world. In pursuit of this goal, one of
TARC’s many endeavors was the identification and classification of
known carcinogens. This has come to be known as the Monograph
Programme. While the effort at the time represented the best mod-
ern understanding of cancer and the environmental causes, the
methods of IARC’s Monograph Programme have remained largely
unchanged over the years, even as our understanding of cancer has
evolved.

This has caused IARC to reach conclusions that not only create
unnecessary fear in people, but in some cases causes IARC to reach
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conclusions that are contradictions to the best available science.
This is unfortunate in any scientific program but is completely un-
acceptable in one in which the United States, through the NIH and
through NIEHS, provides the majority of the funding. This is even
more true when IARC’s conclusions are then utilized as the basis
of regulations, for instance, in places such as California of products
like Roundup that contain glyphosate.

In 2015, the IARC Monograph Programme categorized
glyphosate as “probably carcinogenic to humans.” As Chairman
Smith explained, IARC’s glyphosate Monograph contained substan-
tial portions of alterations and deletions, it appears, to aid the
Monograph in drawing a particular conclusion.

While the appearance of agenda-driven manipulation is troubling
on its own, it’s even more so when considering that IARC’s final
conclusion is not only on the fringe of the scientific world but is
completely and totally by itself. The respected scientific bodies such
as the Environmental Protection Agency, the European Food Safety
Agency, or IARC’s own parent body, the WHO, has repeatedly
found there to be no risk posed to humans when glyphosate is used
as directed. Yet, the IARC Monograph Program persists, reviewing
and labeling over 900 substances as “possible” or “probable” car-
cinogens over the past 40-plus years, while the only labeling—only
labeling one as noncarcinogenic.

TARC’s explanation for all this is that they simply assess hazard
and not risk; therefore, the actual probability that these substances
cause cancer cannot be gleaned from their Monographs. If left un-
challenged, this would excuse IARC’s bad behavior and give a de
facto blessing to their refusal to bring their scientific methods into
the modern age. This kind of shoddy work is unacceptable from any
scientific body, let alone one funded by the American taxpayer.

The modern agricultural revolution, of which glyphosate and
other TARC-labeled “carcinogenic” herbicides have played an enor-
mous role, has helped feed the world and enabled struggling na-
tions to grow and gain a footing on the world stage. All of this,
however, is threatened by IARC’s flawed scientific analysis. Far too
often, farmers, ranchers, and small businesses find themselves on
the receiving end of burdensome regulations like those that stem
from TARC’s misleading assessments. We should be working to re-
duce the burdens of these hardworking Americans, not funding the
growth of them.

And when a federal or international agency makes decisions that
have the potential to directly and negatively impact American citi-
zens, we in Congress have a duty to ask questions to address the
concerns of our constituents. Similarly, when a federal or inter-
national agency utilizes American tax dollars to reach conclusions
that directly contradict the overwhelming majority of scientific
knowledge, we have a duty to ask how they came to that conclu-
sion.

This Committee has, on several occasions, attempted to gain a
greater understanding of IARC’s decision-making process. Unfortu-
nately, the Committee’s simple request for IARC to provide a wit-
ness to testify on the Monograph Programme has been met with re-
sistance. The pursuit of an awesome goal like the eradication of
cancer should not, cannot, prevent us from asking questions re-
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garding the processes and methods utilized to reach a certain con-
clusion. Simply because an organization has a commendable goal
should never mean the conclusions it draws are beyond reproach.

I look forward to hearing from our witnesses today not only
about the problems in the methods and procedures of the IARC
Monograph Programme, of which there are many, but also about
the fixes they believe that can be made to bring the Monograph
Programme back into line with modern science.

And with that, Mr. Chairman, I yield back the balance of my
time.

[The prepared statement of Mr. Lucas follows:]
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Lomar Smith, Chairman

92@ SCIENCE, SPACE, & TECHNOLOGY

for Immediate Release Media Contacts: Thea McDonald, Brandon VerVeide
February 6, 2018 {202) 225-4371

Statement by Vice Chairman Frank Lucas (R-Okla.)
In Defense of Scientific integrity: Examining the IARC Monograph
Programme and Glyphosate Review

Vice Chairman Lucas: Thank you, Chairman Smith, for holding this hearing today on the
important topic of the scientific integrity of the Infernational Agency for Research on
Cancer's {IARC} Monograph Programme. | look forward to hearing from our panel of expert
witnesses this morning and want to thank them for their voluntary appearance before this
committee.

First recognized by the World Health Organization {WHOQ} in 1945, IARC began as a French
initiative to find and root out cancer both in France and around the world. In pursuit of this
goal, one of IARC’s many endeavors was the identification and classification of known
carcinogens. This has come to be known as the Monograph Programme.

While the effort at the time represented the most modern understanding of cancer and its
environmental causes, the methods of IARC's Monograph Programme have remained
largely unchanged over the years, even as our understanding of cancer has evolved.

This has caused IARC to reach conclusions that not only create unnecessary fear in people,
but, in some cases, even causes ARC to reach conclusions that contradict the best
available science.

This is unfortunate in any scientific program, but is completely unacceptable in one where
the United States, through the NIH and NIEHS, provides the majority of funding. This is even
more true when JARC’s conclusions are then utilized as the basis for regulation in California o
products, like Roundup, that contain glyphosate.

In 2015, the IARC Monograph Programme categorized glyphosate as “probably
carcinogenic to humans.” As Chairman Smith explained, IARC's glyphosate monograph
contained substantial portions of alterations and deletions, it appears, to aid the monograph
in drawing a particular conclusion.

While the appearance of agenda-driven manipulation is troubling on its own, it is even more
so when considering that {ARC's final conclusion is not only on the fringe of the scientific
world, but is completely and totally by itself.

Respected scientific bodies such as the Environmental Protection Agency, the European
Food Safety Agency or the IARC's parent body, the WHO, have repeatedly found there to
be no risk posed to humans when glyphosate is used as directed. Yet, the IARC Monograph



36

Program persists, reviewing and labeling over 900 substances as “possible™ or “probable”
carcinogens over the last 40-plus years all the while only labeling one as non-carcinogenic.

IARC's explanation for all this is that they simply assess hazard and not risk, therefore the
actual probability that these substances cause cancer cannot be gleaned from their
monographs. If left unchallenged, this would excuse IARC's bad behavior and give a de
facto blessing to their refusal to bring their scientific methods into the modern age. This kind
of shoddy work is unacceptable from any scientific body, let alone one funded by the
American taxpayer,

The modern agricultural revolution, of which glyphosate and other IARC-labeled
“carcinogenic” herbicides have played an enormous role, has helped to feed the world and
enabled struggling nations to grow and gain a footing on the world stage. All of this,
however, is threatened by IARC’s flawed scientific analysis.

Far too often, farmers, ranchers and small businesses find themselves on the receiving end of
burdensome regulations, like those that stem from IARC’s misleading assessments. We should
be working to reduce the burdens of these hardworking Americans, not funding the growth
of them; and when a federal or international agency makes decisions that have the
potential to directly and negatively impact American citizens, we in Congress have a duty to
ask questions and address the concerns of our constituents.

Similarly, when a federal or international agency utilizes American tax dollars to reach
conclusions that directly contradict the overwhelming majority of scientific knowledge, we
have a duty to ask how they came to that conclusion. This committee has, on several
occasions, attempted to gain a greater understanding of IARC's decision-making processes.
Unfortunately, the committee’s simple request for IARC to provide a witness to testify on the
Monograph Programme has been met with resistance.

The pursuit of. an awesome goal like the eradication of cancer shouid not, and cannot,
prevent us from asking questions regarding the processes and methods utilized to reach a
certain conclusion. Simply because an organization has a commendable goal should never
mean the conclusions it draws are beyond reproach.

ook forward to hearing from our witnesses today not only about the problems in the
methods and procedures of the IARC Monograph Programme, of which there are many, but
also about the fixes they believe can be made to bring the Monograph Programme back in
line with modern science.

#H##
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Chairman SMITH. Thank you, Mr. Lucas.

And the gentlewoman from Oregon, the Ranking Member of the
Environmental Subcommittee, is recognized for her statement.

Ms. Bonamicl. Thank you, Mr. Chairman. I'm glad we’re having
this hearing today about the chemical review process.

Ranking Member Johnson is correct. For too long industries’ in-
fluence on this process has endangered the public’s health and
safety. Today, there is an assault on independent scientists and
independent scientific organizations by the Trump Administration
particularly by the Environmental Protection Agency. It is impor-
tant that we review the methods and tactics that industry has used
to influence this Administration and attack independent scientific
organizations like the World Health Organization’s International
Agency for Research on Cancer or IARC.

This hearing today will focus on IARC’s hazard assessment of
glyphosate, a key ingredient in Monsanto’s Roundup broad-spec-
trum herbicide used to kill weeds and grasses. In 2015, IARC de-
termined that glyphosate was probably carcinogenic to humans.
Other reviews, including a draft Human Health Risk Assessment
released by the EPA in December, concluded that glyphosate is not
likely to be carcinogenic to humans. Part of that discrepancy may
be because these reviews have investigated different issues.

IARC conducts hazard assessments while EPA conducts risk as-
sessments. According to ITARC, a cancer hazard is an agent that is
capable of causing cancer under some circumstances while a cancer
risk is an estimate of the carcinogenic effects expected from expo-
sure to a cancer hazard. Although there seems to be some confu-
sion about these distinct scientific procedures of analysis and the
science on this issue still appears unsettled, the attacks by the
chemical industry to discredit individual scientists and scientific or-
ganizations such as IARC is not.

Internal Monsanto records show that company employees have
ghostwritten scientific journal articles on glyphosate, attempted to
orchestrate a public outcry over IARC’s glyphosate findings, and
have targeted specific independent scientists for attack. At a time
when most of us are sensitive to the cries of fake news the Mon-
santo records show in their own words that they have sought to
amplify positive messages about glyphosate on social media, neu-
tralize the impact of the IARC decision on glyphosate, and to use
industry front groups as a platform for IARC observers and indus-
try spokespersons.

Attempts by industry to mischaracterize the scientific debate ap-
pear intended to undercut the scientific evidence regarding the pos-
sible dangers of glyphosate and its potential impact on human
health. We must make sure any chemical review is not undone by
undue corporate influence or misleading scientific studies.

This is all the more important when the chemicals under review
are so widely used. Glyphosate has been used as an herbicide in
the United States since 1974, and its use in the United States has
grown from 11 million pounds in 1987 to nearly 300 million pounds
in 2016. Since its introduction in the United States 1.8 million tons
of glyphosate have been applied across the country, and 9.4 million
tons of glyphosate has been used on crops around the world. Recent
studies have shown that this widescale use of glyphosate has had
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an impact on our food supplies and communities. Glyphosate has
been detected in crackers, cookies, cereals, as well as in organic
honey and oatmeal.

Chemical exposures, just like exposures to asbestos or lead or
other potentially toxic substances, occur regardless of whether we
sit on the left or the right of a particular political issue. The public
health implications of these exposures are felt by all Americans
and all people. That is exactly why an independent scientific review
that is not unfairly or surreptitiously influenced by industry is nec-
essary. We need to come to conclusions regarding the scientific evi-
dence concerning glyphosate’s potential impact on human health in
a transparent and complete manner.

I look forward to hearing the testimony of our witnesses today,
and I'm glad Dr. Jennifer Sass from the Natural Resources Defense
Council is here. More than six years ago, Dr. Sass wrote a report
titled “The Delay Game: How the Chemical Industry Ducks Regula-
tion of the Most Toxic Substances.” It’s important that the Com-
mittee hear her perspective on these issues.

[The prepared statement of Ms. Bonamici follows:]
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OPENING STATEMENT
Ranking Member Suzanne Bonamici (D-OR)
of the Subcommittee on Environment

Committee on Science, Space & Technology
“In Defense of Scientific Integrity: Examining the IARC Monograph Programme and Glyphosate
Review”
February 6, 2018

Thank you. Mr. Chairman.

T am glad we are having this hearing today on the chemical review process. Ms. Johnson is correct;
for too long industry’s influence on this process has endangered the public’s health and safety.
Today, there is an assault on independent scientists and independent scientific organizations by the
Trump Administration, particularly the Environmental Protection Agency. It is important we review
the methods and tactics that industry has used to influence this Administration and attack
independent scientific organizations like the World Health Organization’s International Agency for
Research on Cancer (IARC).

This hearing will focus on IARC’s hazard assessment of glyphosate, a key ingredient in Monsanto’s
Roundup broad-spectrum herbicide used to kill weeds and grasses. In 2015, IARC determined that
glyphosate was “probably carcinogenic to humans.” Other reviews, including a draft human health
risk assessment released by the EPA in December concluded that “glyphosate is not likely to be
carcinogenic to humans.” Part of that discrepancy may be because these reviews have investigated
different issues. TARC conducts hazard assessments while EPA conducts risk assessments.
According to JARC, “A cancer ‘hazard’ is an agent that is capable of causing cancer under some
circumstances, while a cancer ‘risk’ is an estimate of the carcinogenic effects expected from
exposure to a cancer hazard.” '

While there seems to be confusion about these distinct scientific procedures of analysis, and the
science on this issue still appears unsettled, the attacks by the chemical industry to discredit
individual scientists and scientific organizations such as IARC is not.

Internal Monsanto records show they have ghost written scientific journal articles on glyphosate,
attempted to orchestrate a public outcry over IARC’s glyphosate findings, and have targeted specific
independent scientists for attack. At a time when most of us are sensitive to the cries of “fake news,”
the Monsanto records show in their own words they have sought to “amplify” “positive” messages
about glyphosate on social media, “neutralize” the impact of the IARC decision on glyphosate, and tc
use industry front groups as a “platform for IARC observers and industry spokesperson[s).”

Attempts by industry to mischaracterize the scientific debate appear intended to undercut the
scientific evidence regarding the possible dangers of glyphosate and its potential impact on human
health. We must make sure any chemical review is not undone by undue corporate influence or
misleading scientific studies.



40

This is all the more important when the chemicals under review are so widely used. Glyphosate has
been used as an herbicide in the United States since 1974 and that its use in the U.S. has grown from
11 million pounds in 1987 to nearly 300 million pounds in 2016. Since its introduction in the U.S.
1.8 million tons of glyphosate have been applied across the country and 9.4 million tons of
glyphosate has been used on crops around the world.

Recent studies have shown that this wide scale use of glyphosate has had an impact on our food
supplies and communities. Glyphosate has been detected in crackers, cookies and cereals, as well as
in organic honey and oatmeal.

Chemical exposures, just like exposures to asbestos or lead, or other potentially toxic substances
occur regardless of whether you sit to the left or the right of a particular political issue. The public
health implications of these exposures are felt by all Americans, and all people. That is exactly why
an independent scientific review that is not unfairly or surreptitiously influenced by industry is
necessary. We need to come to conclusions regarding the scientific evidence concerning glyphosate’s
potential impact on human health in a transparent and complete manner.

1 look forward to hearing the testimony of our witnesses today, particularly Dr. Jennifer Sass from
the Natural Resources Defense Council (NRDC). More than six years ago, Dr. Sass wrote a report
titled: “The Delay Game: How the Chemical Industry Ducks Regulation of the Most Toxic
Substances. ” 1 think it is important that the Committee hear her perspective on these issues.

Thank you Mr. Chairman. I yield back.
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Ms. Bonamicl. And before I yield back, Mr. Chairman, I have
three responses from Dr. Christopher Wild, the Director of IARC,
responding to inquiries you made late last year. In summary, Dr.
Wild provides factually supported rebuttals to criticisms you and
others have made about the TARC glyphosate Monograph, and I
ask that these documents be made part of the record.

Chairman SMITH. Without objection.

[The information appears in Appendix II]

Ms. Bonamict. And I yield back the balance of my time. Thank
you, Mr. Chairman.

Chairman SMITH. Thank you, Ms. Bonamici. And I’ll introduce
our witnesses now. Our first witness today is Dr. Anna Lowit, Sen-
ior Science Advisor in the Office of Pesticide Programs at the Envi-
ronmental Protection Agency. Dr. Lowit has been a toxicologist in
OPP’s Health Effects Division since 1998. During this time, she has
provided expert technical advice and guidance on issues related to
toxicity, testing human risk assessment, and science policy issues.
She was elected co-Chair of the Interagency Coordinating Com-
mittee on the Validation of Alternative Methods, a committee of
representatives from 16 federal agencies that require, generate, or
disseminate toxicological and safety testing information. In Janu-
ary, she was named the recipient of the Society of Toxicology’s 2018
Enhancement of Animal Welfare Award. Dr. Lowit received her
master’s of science and Ph.D. in environmental toxicology from the
University of Tennessee.

Our next witness is Dr. Timothy Pastoor, CEO of Pastoor Science
Communications. In addition, he is President of the Health and
Environmental Science Institute, a D.C.-based nonprofit organiza-
tion. With over 30 years of international experience, Dr. Pastoor
has been involved with fundamental toxicity testing, mode-of-action
research, and Human Health Risk Assessment. For the majority of
his career, he led toxicology and risk assessment experts in the
conduct of safety, health, and environmental studies to assess risk
to humans and the environment. He retired in 2015 and founded
the company Pastoor Science Communications, LLC, centered
around his passion for advancing sound science. Dr. Pastoor re-
ceived a Ph.D. in toxicology from the University of Michigan.

Our third witness is Dr. Jennifer Sass, Senior Scientist at the
Natural Resources Defense Council. She is also a professorial lec-
turer in the Environmental and Occupational Health Department
at George Washington University. In her work with the NRDC, Dr.
Sass brings a highly specialized expertise in U.S. chemicals policy.
She has published peer-reviewed journals on the regulation of toxic
chemicals and emerging contaminants such as nanomaterials. Dr.
Sass earned a master’s degree and a Ph.D. in anatomy and cell bi-
ology from the University of Saskatchewan Canada and has done
postdoctoral work in toxicology at the University of Maryland.

Our final witness today is Dr. Robert Tarone, a Biostatistics Di-
rector at the International Epidemiology Institute for 14 years be-
fore retiring in 2016. Previously, he was a mathematical statisti-
cian at the U.S. National Cancer Institute and a professor in the
Department of Medicine at Vanderbilt University. During his ca-
reer, Dr. Tarone has provided statistical assistance to a wide vari-
ety of laboratory and clinical researchers, including investigators in
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the field of immunology, DNA repair, and cancer-prone inherited
diseases. He received his bachelor of science, master’s of arts, and
Ph.D. all in mathematics from the University of California Davis.

We recognize and appreciate and welcome you all. And, Dr.
Lowit, if you will begin.

TESTIMONY OF DR. ANNA LOWIT,
SENIOR SCIENCE ADVISOR,
OFFICE OF PESTICIDE PROGRAMS,
ENVIRONMENTAL PROTECTION AGENCY

Dr. LowiT. Good morning, Chairman Smith, Ranking Member
Johnson, and the rest of the Members of the Committee. My name
is Anna Lowit. I serve as a Science Advisor for EPA’s Office of Pes-
ticide Programs. I have a Ph.D. in environmental toxicology and
have worked in the area of pesticide risk assessment and toxicology
for nearly 20 years.

EPA regulates the manufacture and use of all pesticides in the
United States and establishes maximum levels for pesticide resi-
dues in food, safeguarding the Nation’s food supply, workers, and
the general public.

In addition to evaluating new pesticides before they can enter
the market, EPA reevaluates existing pesticides at least every 15
years under a program known as registration review. EPA must
complete registration review for more than 700 pesticides by Octo-
ber 1 of 2022. In 2017, EPA evaluated more than 120 pesticides
using the risk assessment process.

Glyphosate, commonly known as Roundup, was initially reg-
istered by EPA in 1974. Glyphosate is one of the most widely used
herbicides in the United States with about 270 million pounds of
active ingredient applied annually. Glyphosate is used on a large
number of crops, primarily corn and soybean, and is commonly
used by homeowners.

Registration review for glyphosate was initiated in 2009 using
the statutory registration review process applied to all registered
pesticides. As part of this process, several types of assessments
have been initiated, including evaluations of human health, ecologi-
cal risk, carcinogenicity, endocrine disruption, and risk to polli-
nators. The assessments are subject to extensive technical review
and public comment throughout the review process.

EPA released the draft Human Health and Ecological Risk As-
sessments in December of 2017. Glyphosate is considered to have
little to no hazard when exposure is to the skin or when inhaled.
Effects in laboratory animals were only seen through ingestion at
very high doses. In the case of glyphosate, the Human Health Risk
Assessment was developed with conservative exposure assump-
tions. Even with these conservative assumptions, no risk to hu-
mans, including infants and children, were identified. This conclu-
sion showing no risk to humans is consistent with risk assessment
findings in other countries and by international organizations such
as Canada and the European Food Safety Authority.

Glyphosate was also subject to endocrine screening. Based on
weight-of-evidence considerations, there’s no convincing evidence of



43

potential interaction with estrogen, androgen, or thyroid pathways,
and no additional endocrine related studies are considered nec-
essary.

In 2016, EPA conducted a comprehensive analysis of all the
available laboratory animal carcinogenicity, mutagenicity, and epi-
demiology data to inform the human risk—the human cancer-caus-
ing potential of glyphosate. EPA presented its evaluation to the
FIFRA Scientific Advisory Panel and received the panel’s rec-
ommendation in March of 2017. The Agency’s cancer issue paper
was updated to incorporate revisions, and based on the comprehen-
sive analysis of all available data and reviews, EPA concluded that
glyphosate is not likely to be carcinogenic to humans.

While the draft Human Health and Ecological Risk Assessments
are already publicly available on EPA’s website, the official public
comment period for the draft risk assessments and supporting
science evaluations will soon be announced in the Federal Register.
EPA will evaluate the public comments and, if needed, will revise
the risk assessments and then issue a proposed interim decision for
public comment. If necessary, the proposed interim decision may
include labeling changes and other risk mitigation measures. After
public comments on the proposed interim decision are received and
evaluated, EPA will issue an interim decision. EPA plans to com-
plete a final decision after an endangered species assessment is
complete.

Thank you for the opportunity to testify today, and I'm looking
forward to questions from you and the Members.

[The prepared statement of Dr. Lowit follows:]
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TESTIMONY OF
ANNA B. LOWIT
SCIENCE ADVISOR, OFFICE OF PESTICIDE PROGRAMS
US ENVIRONMENTAL PROTECTION AGENCY
BEFORE THE
HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY

February 6, 2018

Good morning Chairman Smith, ranking Member Johnson and members of the
committee. My name is Anna Lowit. I serve as the Science Advisor in the Office of Pesticide
Programs of the U.S. Environmental Protection Agency. I have a Ph.D. in Environmental
Toxicology from the University of Tennessee and have worked at the EPA since 1998. In my
role as Science Advisor, I provide advice and guidance to senior management and staff
concerning toxicity testing, risk assessment, and science policy issues of national and

international importance related to pesticides.

The EPA regulates the manufacture and use of all pesticides in the United States and
establishes maximum levels for pesticide residues in food, thereby safeguarding the nation's food
supply, workers, and the general public. The EPA implements the Federal Insecticide, Fungicide,
and Rodenticide Act (FIFRA); the Pesticide Registration Improvement Act (PRIA); and key
parts 6f the Food Quality Protection Act (FQPA) and Federal Food, Drug, and Cosmetic Act

(FFDCA), along with the Endangered Species Act. Under these statutes, new pesticides and new
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uses of existing pesticides are evaluated before they can enter the market. In addition, existing
pesticides are re-evaluated at least every 15 years to determine whether they continue to meet the
standard for registration. This program is known as registration review.! The EPA must complete

registration review by October 1, 2022, for all pesticides registered as of October 1, 2007.

The process the EPA uses for evaluating the potential for human health and ecological
effects of a pesticide is called risk assessment. The EPA uses the risk assessment process
established by the 1983 National Research Council in the report on “Risk Assessment in the
Federal Government: Managing the Process.”? This process is widely used across the federal
government and considers how toxic a chemical may be, what exposures may occur to a
chemical, and the issues and uncertainties associated with a calculated risk. In fiscal year 2017,

the EPA evaluated more than 120 pesticides using the risk assessment process.

The EPA’s Office of Pesticides Programs is a science driven organization, employing
more than 300 scientists. To evaluate the hazard of pesticides effects, we employ toxicologists,
epidemiologists, botanists, and biologists. To evaluate the exposure of pesticides, the office
employs industrial hygienists, chemists, physical scientists, agronomists, geologists,
hydrologists, and environmental engineers. The office has entomologists and microbiologists
who ensure the products we register are efficacious. The EPA also has statisticians,
mathematicians, computer scientists, and experts in the Geographic Information System to

support predictive modeling approaches. Our scientists work together in interdisciplinary teams

! See https://www.epa.gov/pesticide-reevaluation/registration-review-process
2 National Research Council. 1983. Risk Assessment in the Federal Government: Managing the Process.
Washington, DC: The National Academies Press. Available at https://doi.org/10.17226/366.

2
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to evaluate the complex science associated with pesticide risk assessment. Our scientists also
routinely work with risk managers and attorneys to support science based decision making in
accordance with the relevant statutes. Within the limits defined by federal statutes, we also

consider the benefits of pesticides to users, growers, and to society.

Scientists in the EPA’s Office of Pesticides Programs work collaboratively with other
program offices and regions within the EPA such as the Office of Water, the Office of Air, and
the Office of Children’s Health Protection. We engage with and depend updn input from the
agency’s Office of Research and Development to help solve some our most challenging science
issues. In addition, the EPA’s scientists are involved in projects with states and other federal
agencies such as the U.S. Department of Agriculture, the Food and Drug Administration, the
National Institute for Environmental Health Sciences, the U.S. Geological Survey, and the
Centers for Disease Control and Prevention on numerous topics. The agency is involved
internationally with at the Organisation for Economic Co-operation and Deveiopment (OECD)
and the World Health Organization (WHO) to support harmonization and advancing risk
assessment science. The EPA’s methods are broadly accepted on an international basis. Many

countries have adopted the methods developed and used by the EPA.

Under FIFRA, the EPA requires substantial amounts of toxicology and exposure data to
be collected and submitted for pesticide registration. For example, numerous studies involving
laboratory animals are conducted on a variety of pesticidal effects such as cancer and systemic
toxicity.. The FQPA requires specific consideration of the potential for infants and children to be

sensitive to pesticides. Accordingly, the EPA requires testing on developmental toxicity and
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reproductive toxicity and often specific evaluations on neurotoxicity and brain development.
Multiple species are tested, namely rats, mice, dogs, rabbits, birds, fish, plants, bees and other
insects. These tests range in their duration of exposure from a single day up to the entire lifetime
of the laboratory animal and are conducted in different routes of exposure such as oral, dermal,

inhalation.

Risk is not only a function of the toxicity of a chemical, it is also related to exposure that
can occur due to its use. The EPA quantifies exposure to all facets of the U.S. population by
considering diet and drinking water, as well as from other possible contact with pesticides both
in the general population and as part of their job. The EPA also considers exposure in the
environment to various plant and animal species. Many types of diverse data are required to
evaluate such exposure patterns. These include monitoring of pesticide users (e.g., occupational
exposure), behavioral information (e.g., dietary intake patterns), data intended to quantify how
pesticides behave in the environment (e. g.,‘chernical fate, transport, and persistence), as well as
data to quantify what pesticides could end up in food (e.g., residue from crops where a pesticide

is applied). These data requirements are found in 40 CFR Part 158.

To ensure data quality and consistency, the EPA has standard guidelines for how testing
is to be conducted. The EPA’s test guidelines are largely harmonized with those established
internationally by the OECD. Harmonized test guidelines reduce the burden on chemical
producers and conserve scientific resources, including reducing use of laboratory test animals

while maintaining a thorough evaluation of the toxicity profile of pesticides.
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The EPA strives for transparency in our scientific analysis. Our science policies,
guidance documents, and guidelines have been through peer review and public comments, and
are publicly available. The agency’s scientists develop independent, objective evaluations of
studies sponsored by pesticide registrants and those available in the open scientific literature. The
EPA’s science reviews are publicly available in the federal docket and the agency’s scientists
routinely give presentations to the public and to other scientific experts. The EPA frequently
meets with stakeholders, including industry, growers, non-governmental organjz;dtions, and

states, on numerous issues pertaining to pesticides.

The EPA uses a tiered approach to conduct risk assessment in order to focus its efforts on
areas where additional refinement is needed. This is practical from both a regulatory and
resource perspective, as it allows the EPA and the regulated community to focus on critical
issues and refine as needed, and conserves resources. In this approach, the EPA starts with highly
conservative risk assessment then adds refinement as appropriate. For example, when dietary
intake is evaluated, the EPA might assume the entirety of a particular crop is treated using the
maximum allowable amount of pesticide when crops are not actually produced this way. As a
refinement, information related to how much of a particular crop is treated could be considered.
Amounts in food close to the point of consumption, such as sampled from a grocery store, is

another refinement.

Glyphosate (commonly known as Roundup®) was initially registered by the EPA in
1974. Glyphosate acid and several related glyphosate salt compounds are also registered

pesticides. Glyphosate is one of the most widely used agricultural pesticides in the United States,
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with approximately 270 million pounds of active ingredient applied annually (2011-2015).
Glyphosate is used on a large number of agricultural crops, primarily glyphosate-resistant corn
and glyphosate-resistant soybeans. Glyphosate also makes up 40 percent of the total pounds of
herbicides sold in the U.S. residential consumer market for use on lawns and turf. Other

important uses are direct uses in aquatic systems and rights-of-way for total vegetation control.

Registration review for glyphésate was initiated in 2009. As mentioned above, the EPA
has a statutory registration review process that is being applied to all registered pesticides,
including glyphosate, involving evaluation of significant amounts of scientific information. As
part of this process, several types of assessments have been initiated including evaluations of
human health, ecological risk, carcinogenicity, endocrine ‘disruption, and risk to pollinators and
endangered species. The assessments are subject to extensive technical review and public

comment at several time points throughout the review process.

The EPA released the draft human health and ecological risk assessments on December
18,2017 The EPA’s human health review evaluated dietary, residential/non-occupational,
aggregate, and occupational exposures. Glyphosate is considered to have little to no hazard when
exposure is to the skin and when it is inhaled. Effects in laboratory animals were only seen
through ingestion at high doses. In the case of glyphosate, the human health risk assessment was
developed with high end assumptions known to be overestimates of exposure. However, even
with these assumptions, no risk to humans, including infants and children, were identified. This

conclusion about showing no risk to humans is consistent with risk assessment findings in other

3 See https://www.epa.gov/ingredients-used-pesticide-products/draft-human-health-and-ecological-risk-assessments-
glyphosate.
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countries and international organizations such as Canada, Australia, and the European Food

Safety Authority.

As required under the FFDCA, glyphosate was subject to endocrine screening as part of
the EPA’s Endocrine Disruptor Screening Program (EDSP). The EPA received and reviewed all
the required Tier | assay data. Based on weight of evidence considerations, there is no
convincing evidence of potential interaction with the estrogen, androgen or thyroid pathways,

and no additional EDSP related studies are considered necessary.

In 2015, the International Agency on the Research for Cancer (IARC) released its final
conclusions that glyphosate is “probably carcinogenic to humans (Group 2A).”* In 2016, the
EPA conducted a comprehensive analysis of all the available laboratory animal carcinogenicity,
mutagenicity, and epidemiology data to inform the human carcinogenic potential of glyphosate.
In December 2016, the EPA presented its evaluation to the FIFRA Scientific Advisory Panel
(SAP). The EPA received the SAP’s recommendations in March 2017. The agency’s cancer
issue paper was updated to incorporate revisions based on the SAP’s report. Based on the
comprehensive analysis of all available data and reviews, the EPA concludes that glyphosate is
“not likely to be carcinogenic to humans.” The EPA’s cancer classification for glyphosate is
based on a weight of evidence evaluation in accordance with the agency’s 2005 Guideline for
Carcinogen Risk Assessment.” The dataset considered by the EPA included studies submitted for
registration of glyphosate, as well as studies identified in the open literature as part of a

systematic review.

4 See http://monographs.iarc.fr/ENG/Monographs/vol 112/monol 12-10.pdf.
* See https://www.epa.gov/risk/guidelines-carcinogen-risk-assessment.
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There are some fundamental differences between the IARC review and the EPA’s review

of glyphosate. For instance:

IARC only considers data that has been published or accepted for publication in the
openly available scientific literature, As a result, IARC only considered 10 laboratory
animal cancer studies whereas the EPA includes 14 laboratory animal cancer studies in
its evaluation;

TARC does not consider exposure and only bases its decision on the hazard of a chemical
where the EPA considers exposure as a critical component of the cancer evaluation;
IARC’s conclusion is inconsistent with the international community, where the EPA’s
conclusion that glyphosate is “not likely to be carcinogenic to humans,” is consistent
with other countries and international organizations including: Australia (2013), Canada
(2015), Japan (2016), New Zealand (2016), the European Food Safety Authority (EFSA)
(2015), Germany (2014), the European Chemicals Agency (ECHA) (2017) and the Joint
Food and Agriculture Organization of the United Nations (FAO)/WHO Meeting on

Pesticide Residues (JMPR) (2016).

On November 9, 2017, the National Cancer Institute, which is part of the National

Institutes of Health (NIH), published a new epidemiology study entitled “Glyphosate Use and

Cancer Incidence in the Agricultural Health Study”.® The Agricultural Health Study (AHS) is a

prospective cohort of more than 57,000 licensed pesticide applicators in lowa and North

Carolina. The results of this new study, which has a longer follow up period than previously

¢ J Natl Cancer Inst. 2017 Nov 15. doi: 10.1093/jnci/djx247, available at
https://www.ncbi.nim.nih.gov/pubmed/29155945.



52

available evaluations of the AHS cohort, provide additional strong support for the agency’s

conclusion that glyphosate is “not likely to be carcinogenic to humans.”

In an ecological risk assessment, the EPA evaluates the potential that exposure to
pesticides may cause harmful effects to non-target organisms. The effects can be direct, such as
fish deaths from a pesticide entering waterways, or birds do not reproduce normally after
ingesting contaminated fish, or indirect, such as a bird that can’t reproduce because the plant it
requires for nesting has been stunted by pesticide exposure. Specific to glyphosate, the
ecological risk assessment indicates that there is potential for effects on birds (surrogates for
reptiles and terrestrial-phase amphibians), mammals, and terrestrial and aquatic plants but not
fish (surrogates for aquatic-phase amphibians) or aquatic invertebrates. Available data show low

toxicity for honeybees and other terrestrial invertebrates.

While the draft human health and ecological risk assessments are already publicly
available on the EPA website’, the official public comment period for the registration review of
the draft glyphosate risk assessments and supporting science evaluations will soon be announced
in the Federal Register. Once announced, this will begin the official public comment period
which is anticipated to last for 60 days. After public comments are received on the risk
assessment, if needed, the EPA will revise its risk assessments and issue a Proposed Interim
Decision for public comment. If necessary, the Proposed Interim Decision will include proposed
labeling changes and other risk mitigation measures. After public comments on the Proposed

Interim Decision are received and evaluated, the EPA will issue an Interim Decision. The EPA

7 See https://www.epa.gov/pesticides/epa-rel draft-risk: ments-glyphosate.
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plans to complete a Final Decision after an evaluation of risks to pollinators and an endangered
species assessment is complete. In addition, the EPA plans to initiate endangered species
consultation with the U.S. Fish and Wildlife Service and the National Marine Fisheries Service

by 2020. As mentioned earlier, registration review must be completed by 2022.

In sum, the EPA has a statutory registration review process that is being systematically
and transparently applied to glyphosate and all other pesticides reviewed by EPA. The EPA’s
pesticide risk assessments are based upon science and are subject to extensive science technical
review and public comment. Draft risk assessments on glyphosate for human health and

ecological effects are publically available at this time.

Thank you for the opportunity to testify today. I will be happy to answer any questions

you and the other members may have.
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Anna B. Lowit, Ph.D., received her Ph.D. in Environmental Toxicology from the University of Tennessee
in 1998. Dr. Lowit has worked on pesticide risk assessment for nearly 20 years. Dr. Lowit currently serves
as the Science Advisor in the U.S. Environmental Protection Agency’s Office of Pesticide Programs. Dr.
Lowit is currently one of the co-chairs of Interagency Coordinating Committee on the Validation of
Alternative Methods and leads multidisciplinary teams on a variety of cross cutting topics. She also has
experience in cumulative risk assessments, science integration along muitiple lines of evidence, and
improving the use of quantitative approaches in human health risk assessment.
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Chairman SMITH. Thank you, Dr. Lowit.
And Dr. Pastoor?

TESTIMONY OF DR. TIMOTHY PASTOOR,
CEO, PASTOOR SCIENCE COMMUNICATIONS

Dr. PASTOOR. Chairman Smith—good morning, Mr. Chairman,
Ranking Member Johnson, and the distinguished Members of this
Committee. Thank you for inviting me to this important hearing on
a very important subject.

I am representing myself and nine other co-authors of a paper
that we wrote. These are individuals that are—that come from the
private sector and the public sector, professors that come from both
the United States and the European area, as well as retired senior
scientists from the United States EPA.

My testimony today is going to focus on the scientific process
that IARC uses, which the nine authors that I co-authored the
paper with have concluded is badly outmoded and in need—in bad
need of significant revision or termination. The reason is because
the program uses an antiquated and irrelevant hazard classifica-
tion scheme to simply declare a substance to be carcinogenic or not
and provides no context about when, why, or how that substance
might actually cause that effect.

Let me illustrate it this way. I would imagine that most of the
people in this room have consumed water or food or both that con-
tained a substance that IARC Monographs Programme has de-
clared to be carcinogenic. How does that make you feel? Well, the
problem with that is that it’s a simple declaration about something
that is in your food that could cause cancer. What I'm talking
about is caffeic acid. Caffeic acid is found in a number of foods that
we eat every day that are part of a healthy diet, including things
like grapes, apples, blueberries, lemons, oranges, and it goes on.
And oh, by the way, caffeic acid is also part of the cup of coffee that
I have in front of me today. Declaring that caffeic acid is a carcino-
genic substance is really of no help when you just state it that way.
It needs to have context.

As a toxicologist, I'm frequently asked by family and friends
what it means when they hear something is declared to be possibly
or potentially carcinogenic. What they want to know is how likely
is that to happen to me, my family, my friends. It’s an important
subject. My answer is always the same. It depends on how potent
the chemical is, the substance is, and how much exposure is re-
quired to cause that effect.

Let’s take potency first. Unfortunately, the IARC Monograph
Programme fails to provide the crucial context of potency and in-
stead lumps highly potent substances like plutonium, sulfur mus-
tard, and neutron radiation in the same cancer classification as
processed meat and salted fish. Clearly, there’s a difference, but
the IARC Monographs Programme fails to account for potency.

My wife is a registered nurse and an integrative healer who likes
to use plant-based remedies. When I tell her that aloe vera and
ginkgo biloba are classified by IARC as possibly carcinogenic, she
rolled her eyes and said—oh, and by the way, they’re classified in
the same category with fuel, oil, and gasoline, she simply kind of
rolled her eyes back and say, “No, that can’t be.”
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Such a classification scheme defies common sense, and yet IARC
has maintained this hazard classification scheme for well over—in
nearly half-a-century. Along with neglecting the important feature
of potency, IARC Monographs Programme also fails to account for
potential exposure. Why is that important? Because the central
tenet of toxicology is the dose makes the poison. And the best way
of giving you a good analogy of that is aspirin. A little bit of aspirin
is not going to do anything. A couple tablets of aspirin will relieve
your headache, and a bottle of aspirin can kill you. But where
TIARC stops is labeling something as being able to kill you. What
good is that information without the context of benefits and dose?

Nearly all 21st-century regulatory processes such as Dr. Lowit
described just previously account for potency and exposure in their
evaluation and therefore the likelihood that an adverse effect like
cancer could occur. It’s known as risk assessment. However, the
TARC Monograph Programme is not risk-based and instead is stuck
in a hazard classification scheme created a half-a-century ago with
no consideration of potency or exposure.

In addition to being out of step with 21st-century science, the
IARC Monograph Programme has also lost credibility because of
serious flaws in process. I'm here to talk about the science, not the
process, but that is a concerning issue.

Outdated science and flawed process are not without con-
sequence. Telling you that IARC has pegged caffeic acid as a car-
cinogenic substance in your food and coffee does nothing other than
sow fear and uncertainty, which is unhelpful and irrelevant at best
and irresponsible at worst. The IARC Monograph Programme
needs to be either significantly reformed or abolished.

Thank you very much, Mr. Chairman.

[The prepared statement of Dr. Pastoor follows:]
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Change or Abolish the IARC Monograph Program

The International Agency for Research on Cancer Monographs® program is an antiguated review process
that is based on the state of scientific knowledge a haif a century ago. It has done little to keep up with
advances in science and the protection of human health in the intervening years. While cancer
classification systems such as IARC’s may have served a useful purpose when they were created, they
are as irrelevant today as the telegraph or 8-track tape player. They provide little to no useful
information and do more to confuse the public ~ and policy makers -- than to protect public heaith,

in addition to being out of step with 21% century science, the IARC Monograph program has lost
credibility because of serious flaws in its process. Lack of transparency and accountability in this once
venerable program have led to numerous allegations of questionable ethical practices, undisclosed
conflicts of interest, and opinions that run counter to worldwide scientifically-based consensus
conclusions.

Outdated science and flawed process are not without consequence. Declarations by the Monograph
program have sown unnecessary fears about usefu! and safe products and deflected enormous
resources away from usefu! investments in public health. The science and process of the IARC
Monograph program needs to be either significantly reformed or abolished.

Why is the 1ARC Monograph program so out of step with advanced health protection agencies such as
the US EPA, Health Canada, the European Food Safety Authority (EFSA}, and the United Kingdom
Committee on Carcinogenicity, just to name a few? There are several reasons articulated in a
publication? co-authored by myself and nine other senior scientists from academia, government, and
private enterprises, but the primary issue is that the program fails to consider key factors such as
potency and potential human exposure in its declarations of carcinogenicity.

Back in the 16" century, Paracelsus noted that “the dose makes the poison.” He understood that
anything ~ anything at all - at a high enough dose is poisonous, but at a low enough dose that same
substance will be completely harmless. The same holds true for substances that could possibly cause
cancer. Many things that could cause cancer at extremely high doses are harmless at levels likely
encountered by human beings.

IARC simply ignores this essential fact. As a result, it lumps bacon, sausage, sulfur mustard gas, and
plutonium together in the same category, Group 1, as definitely carcinogenic. IARC makes this
declaration based on its confidence in the information it reviews and NOT on the likelihood that a
particular substance has the potency or levels of human exposure that would cause cancer. Many of its
conclusions are based on long-term, muiti-year dosing of animals with unreasonably high amounts of a
substance ~ well beyond what a human will ever be exposed to. Despite the absurdity of this kind of
test, JARC nonetheless declares a substance to be carcinogenic. This approach is now being realized as

1 This testimony focuses on the IARC Monographs program and not on the broader IARC institution, which is highly
respected as a key center for cancer research and awareness. References in this text to “{ARC” should be inferred
as the |IARC Monographs program.

2 Boobis, A.R., et al., Classification schemes for carcinogenicity based on hazard-identification have become
outmoded and serve neither science nor society, Regulatory Toxicology and Pharmacology {2016},
http://dx.doi.org/10.1016/j.yrtph.2016.10.014

Timothy Pastoor, PhD, DABT, ATS Page 2 of 5
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untenable and disconnected with 21° century science, modern public health protection, and
communication of appropriate health practices.

in fact, if one were to take !ARC seriously, there would be little if anything we could eat because many of
the foods that contribute to what is universally considered a healthy diet would be suspected as causing
cancer. To give just a few of many possible examples, take caffeic acid, which IARC classified as a Group
2B carcinogen, and which is found in a wide variety of fruits, vegetables and other foods, including
grapes, apples, wine, blueberries, iemons, oranges, beets, broccoli, cabbage, carrots, cauliflower,
lettuce, kale, onions, peas...not to mention coffee. And that's the short list. What do we do with a
declaration that caffeic acid is a “possible human carcinogen”?

Or take acetaldehyde in bread and the popular plant-based remedies, ginkgo biloba and aloe vera, all of
which are also classified by IARC to be group 2B, “possibly carcinogenic to humans.”?

This kind of classification has almost zero informational value if, as IARC does, it ignores the ali-
important considerations of potency and exposure. Potency is important because it is the “punch” or
power a substance has to induce a carcinogenic effect. Exposure is important because it considers how
much of a substance we are likely to be exposed to under any reasonable scenario in the real world. This
is an absolutely key element in limiting adverse effects. There are a wide variety of substances that may
be labeled as carcinogenic based on high-dose, long-term studies, but in real life we could never
consume enough or be exposed to enough to suffer adverse consequences.

How much is too much? This is the central question. In our personal lives, we spend considerable parts
of our day considering that very question on so many critical issues. How much sugar shouid | put in my
coffee? How much coffee should | drink today? Should | have pne beer or two or more? What might be
too much? Yet this important consideration is absent in 1ARC cancer classifications.

Let’s take sunlight, for instance, which IARC classifies in Group 1 {“carcinogenic to humans”}. We should
indeed consider the adverse consequence, or hazard, we might encounter from too much sunlight, i.e.
sunburn or skin cancer. The solution is not to simply stay inside ali day. Sunlight is also important in
enabling the body’s production of Vitamin D.* So do we make the decision about going outside ONLY
considering the adverse consequences, or hazard, in mind? Or do we make a rational decision and
contro! our overall exposure — maybe wear a hat -- and enjoy ourselves in the meantime.

What we are doing when we quantify how much is too much is the same as what risk regulators must do
in setting permissible levels of exposure. Risk assessors use this same procedure with chemicals: what is
the hazard and how much exposure is too much? Declaring that a chemical causes cancer or is an
endocrine disruptor is only half the story. The other half is declaring the amount that could cause that
adverse effect and setting limits that protect the public from being exposed to too much. This is what is
known as a “risk assessment.”

Regulatory agencies around the world follow this straightforward “risk assessment” technigue to protect
public health. The United States Environmental Protection Agency has very clear guidance on how it
identifies a chemical hazard, quantifies potential exposure, and manages risk. The policies and

3 https://monographs.iarc.fr/ENG/Classification/ClassificationsAlphaOrder.pdf
* at least 50% of the world’s population suffers from Vitamin D insufficiency, which can lead to increased mortafity
{https://www.ncbi.nim.nih.gov/pme/articles/PMC3356951/}

Timothy Pastoor, PhD, DABT, ATS Page 3 of 5
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procedures to do so have been developed over the years, and have evolved as scientific knowledge has
evolved and deepened since the inception of the USEPA in the early 1970’s. The USEPA and other
national and international risk-based health protection agencies have kept up with the science and are
continuing to develop better ways to identify hazards of chemicals and couple that knowledge with
exposure science. Science marches on.

Unfortunately, the IARC Monographs program has not kept up. Originally established a half century ago
to identify agents that CAN cause cancer, the IARC Monograph program stops at what is called “hazard
identification.” It provides a simple yes/no and then, if yes, a classification category (1, 2A, 2B, 3, or 4},
depending on the degree of confidence for a causat link to cancer {not, as many assume, the degree to
which an agent is likely to cause cancer). I1ARC still uses this outmoded scheme despite advances in the
sciences that have illuminated better ways to understand and regulate potential cancer-causing agents.
The program must shift from a “hazard-only” scheme to a process that incorporates potency and
exposure, and expresses its conclusions in risk assessment terms.

Furthermore, the IARC Monographs program, with its antiquated classification system, has taken on the
evaluation of extremely well studied and carefully regulated chemicals such as glyphosate. At best this
is a duplication of effort and at worst is an opportunity to sow confusion in the public’s mind.

Along with being a scientifically antiquated program, serious guestions have been raised about the
integrity of IARC’s process. Any agency whose evaluations are used to influence public health decisions
must be transparent and fully accountabile to the public. if this committee and the member countries of
IARC do not address the numerous allegations of questionable ethical practices, undisciosed conflicts of
interest, and lack of transparency, then the scientific reforms suggested here will be irrelevant.

There are certain basic standards of accountability, transparency, and simply good science on which
IARC presently falls short that should be the guideposts for any effective reform of the monograph
process. These include:

o Selecting working group and other advisory members with necessary expertise,
regardiess of affiliation;

Declaring the affiliation and potential conflicts of interest of ali participants;
Considering ALL available data;

Providing a clear explanation why certain data are or are not included in the review;
Adhering to the principles of systematic review, such as those described by The National
Toxicology Program's Office of Health Assessment and Translation {OHAT) and Cochrane
Consumer Network;

Fully communicating the results of the agency’s review in a timely manner;

Including the opinions of all reviewers and the degrees of consensus and dissent.

o o o ¢

In conclusion, the IARC monograph program served its purpose 50 years ago to flag substances,
including chemicals, that may be of concern. But it is now outmoded. Every effort must be made to
bring their review process up-to-date with advances in scientific knowledge, focus on those substances
not otherwise well regulated, and communicate that process openly and accurately to the public. The
alternative is to abolish the program.

Timothy Pastoor, PhD, DABT, ATS Page 4 of 5
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Abstracted biography for introductions:

Dr. Pastoor obtained his PhD in toxicology from the University of Michigan, is certified by the
American Board of Toxicology (DABT), is a Fellow of the Academy of Toxicological Sciences
(ATS), and is president of the Health and Environmental Sciences institute (HESI). Dr. Pastoor
retired in 2015 from Syngenta as Principal Scientist and founded the company Pastoor Science
Communications, LLC that is centered around his passion for sound science, communicated
well.
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Chairman SMITH. Thank you, Dr. Pastoor.
And Dr. Sass?

TESTIMONY OF DR. JENNIFER SASS,
SENIOR SCIENTIST, NATURAL RESOURCES DEFENSE COUNCIL

Dr. Sass. Thank you very much for the opportunity to speak to—
before this Committee today about this very important topic of sci-
entific integrity, the IJARC Monographs, and the important evalua-
tion of glyphosate. I very much appreciate coming before you today.

I've been employed for 17 years at NRDC, the Natural Resources
Defense Council, and I have advanced degrees in anatomy and cell
biology with specific expertise in environmental health, develop-
mental biology, neurobiology, and molecular biology and am also fa-
miliar with the Pesticide Office operations that Dr. Anna Lowit is
Science Advisor before because on many, many occasions I've testi-
fied either with written or oral comments are both to the Pesticide
Office following their review of pesticides and registration, includ-
ing glyphosate. In addition, I've represented NRDC for over a dec-
ade on stakeholder advisory panels to the Pesticide Office so have
participated as a public and stakeholder member in those proc-
esses.

I also have knowledge of the IARC practices, having been invited
to a meeting, a week-long meeting to look at arsenic and water dis-
infection byproducts by the Chair at the time the Chief of the
Monograph Programme Dr. Jerry Rice, who is a colleague of Dr.
Tarone’s. There have been two Chairs since then, and the current
Chair, Dr. Kurt Straif, was also working at the Monograph Pro-
gramme during that time, so he brings with his leadership con-
tinuity to that program and to IARC’s commitment to environ-
mental public health and scientific excellence.

IARC has undertaken over 1,000 substances for evaluation, in-
cluding important ones like asbestos, tobacco smoke, secondhand
smoke, diesel exhaust, formaldehyde, vinyl chloride and arsenic,
methylene chloride benzene, and many others. There—many of
these—not all of them, but many of them also come with people—
stakeholders that have deep economic interests in these sub-
stances, and although there have been many, the Director Dr.
Christopher Wild of IARC right now stated that the pressure that
TIARC has received in response to listing glyphosate as a probable
human carcinogen group 2A has resulted in unprecedented coordi-
nated efforts to undermine the evaluation, the program, and the or-
ganization.

These efforts are largely sponsored and coordinated by the
agrochemical industry that sought to support its own regulation—
its registration and approval of glyphosate in the United States
and around the world, to defend itself in litigation against farmers
that were once Monsanto customers and are now cancer patients,
and to prevent the labeling of glyphosate-containing products as a
i:arcinogen in the State of California, which would inform the pub-
ic.

Dr. Jonathan Samet called these strategies that could be traced
to the playbook of the tobacco industry to discredit findings related
to active and passive smoking. And I would characterize them the
same way.
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This hearing is part of a kickoff that happened a few months
after the JARC Monographs were made public where an article in
The Hill was published asking for exactly this, for the stripping of
funding for the IARC Programme by Dr. Bruce Chassy, who failed
to acknowledge that he was funded by Monsanto.

As far as the science goes, JARC did not ignore relevant studies.
They included all the relevant studies, including the Agriculture
Health Study and other review articles that they looked at that
were sponsored by many—many were sponsored by Monsanto or
the agrochemical industry, as well as published articles. But the
key with IARC is that they need to be publicly available. It doesn’t
necessarily have to be published but publicly available. How else
can they verify the findings?

In contrast, EPA’s 2017 assessment did rely on some of these re-
view articles that—where the underlying studies were not made
public. And I know the Dr. Tarone is going to talk about some of
those. I would ask Dr. Tarone how long it took him to evaluate the
underlying data and studies in those because the Greim, et al., for
example, was only provided 30 days before the IARC meeting, so
there’s no way it could have been properly evaluated based on a re-
view article.

The TARC has been following systematic methods that are im-
proved worldwide, and in conclusion, I would like to say that, fun-
damentally, this hearing is about the ability of a public health
agency to call a carcinogen a carcinogen even if that carcinogen
makes a huge amount of money for powerful corporations.

Thank you.

[The prepared statement of Dr. Sass follows:]
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Introduction

Thank you for the opportunity to $peak before this Committee on this very important topic of
Scientific Integrity, the IARC Monographs, and Glyphosate.

| have been employed fuli-time as a Senior Scientist with the Natural Resources Defense Council
{NRDC) since 2001. | have advanced degrees in Anatomy and Cell Biology, with specific
expertise in developmental biology, neurobiology, molecular biology, and environmental
health. In my position with NRDC, { am responsible for reviewing the science underlying many
of the federal regulations of industrial chemicals and pesticides. | have published over forty-five
articles in peer-reviewed scientific journals, including many pertaining to pesticide hazards and
regulations.

1 developed an understanding of U.S. pesticide regulations and of the operations of the EPA
Office of Pesticide Programs through various activities. On numerous occasions, | have provided
written and oral testimony to the Pesticide Office on the registration of dozens of pesticides,
including glyphosate. Additionally, | represented NRDC for over a decade as an active member
of the EPA/U.S. Department of Agriculture (USDA) Pesticide Program Dialogue Committee
(PPDC), a stakeholder committee that provides feedback to the Pesticide Office on various
issues related to pesticide regulatory, policy, and program implementation issues. Through my
years of work on the PPDC, from 2001 to 2013, | also served on issue-specific PPDC workgroups
to provide more in-depth perspectives and advice on pesticide issues, including input on
strategic approaches for implementation of the Food Quality Protection Act (FQPA).

| also have knowledge of the policies and practices of the International Agency for Research on
Cancer (JARC), having read and referenced many IARC chemical assessments over almost two
decades. In 2002, when IARC was reviewing styrene (Volume 82} | was publicly critical of IARC’s
practice at the time of allowing financially-conflicted scientists to participate as voting members
of the Committee. in response, the Chief of the Programme at that time, Dr. Jerry Rice, invited
me to attend a week-long meeting at which 1ARC would review arsenic and some drinking
water disinfection byproducts {Volume 84)}. | attended as an observer (non-voting)}, and was
given full access to observe the Working Group and its sub-discipline groups, as well as join
participants for meals, etc. Dr. Rice was correct, | was extremely impressed with the scientific
rigor of the process and the output. While | continued to advocate for financiaily-conflicted
individuals to be prevented from voting, | acknowledged even then that Dr. Rice was right to be
proud of the Monograph Programme’s scientific work, then and even more so now. | have not
participated in any IARC Monograph meetings since that one single time. There have been two
Chiefs of the Monograph Programme since Dr. Rice, with the current one, Dr. Kurt Straif, having
worked for the Monograph Programme under both his predecessors. Dr. Straif’s leadership
brings continuity to IARC’s commitment to environmental public health and scientific
excellence.
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1ARC has undertaken the evaluation of over 900 substances including asbestos, tobacco smoke
and later second-hand smoke, diesel exhaust, formaldehyde, vinyl chloride, viruses, carbon
nanotubes, arsenic, methylene chloride, benzene, and about nine hundred others. IARC
assessments inform global cancer prevention strategies.

Because of its scientific excellence and its scientific and regulatory relevance, IARC enjoys
overwhelming support from the global scientific and medical community. A few years ago, 124
scientists and health professionals from diverse scientific disciplines, from around the world co-
authored a published account of the last forty years of IARC Monographs, noting the
Programme’s role in identifying carcinogenic substances to inform policies and practices that
prevent harm and save lives (Pearce et al, 2015}.

In a published review on the industry-led criticisms of the IARC Monographs, Dr. Jonathan
Samet, a prestigious medical professor and frequent Chair of National Academies committees,
writes, “the types of concerns raised about the IARC monograph program are also archetypical
of strategies for creating ‘doubt’ about scientific evidence that has policy implications. Such
strategies can be traced to the ‘playbook’ of the tobacco industry for discrediting findings
related to active and passive smoking (14,15). One tactic has been to question the processes
used to draw causal inferences and the integrity and potential conflicts of interest of those
doing so. The IARC processes are robust and transparent and as concluded by Pearce and his
123 colleagues, not flawed and biased.” (Samet 2015)?

In my testimony | address a few examples of those tobacco-industry tactics applied to
glyphosate, and the agrochemical industry attack on the IARC Monographs.

Agrochemical Industry Opposition

IARC Director Christopher Wild stated that his Agency has experienced “unprecedented,
coordinated efforts to undermine the evaluation, the program and the arganization” in
response to listing glyphosate in 2015 as a probable human carcinogen (Group 2A). ? These
efforts are largely sponsored and coordinated by the agrochemical industry that has sought to:
support glyphosate registration and approval; defend itself against litigation claims by
thousands of farmers that were once Monsanto Co. customers and are now cancer patients;
and, prevent labeling of glyphosate-containing products as a carcinogen in the State of
California.

% Samet JM. The IARC monographs: critics and controversy. Carcinogenesis. 2015 Ju};36(7):707-9.
https://academic.oup.com/carcin/article/36/7/707/1800366

3 IARC briefing paper Jan 2018 http://governance.iarc.fr/ENG/Docs/BriefingGCSC_FINAL 29012018.pdf
and IARC webpage on glyphosate: https://www.iarc.fr/en/media-

centre/iarcnews/2016/glyphosate IARC2016.php
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Today’s hearing supports the agrochemical industry agenda to discredit and ultimately defund
IARC. In September 2015 the New York Times reported that emeritus food professor Bruce
Chassy received funding from Monsanto Co. to lobby the EPA to block regulation of GMO
products.® Almost a year later Chassy wrote an opinion-editorial in The Hill, “NiH needs public
examination after giving millions to rogue UN agency”.® However, Chassy’s editorial failed to
disclose his work with Monsanto Co., instead identifying himself only as, “a researcher at the
NiH for 21 years before moving to the University of illinois at Urbana-Champaign as a
department head and assistant dean, and is now professor emeritus of Food Science and
Human Nutrition.” What Chassy failed to disclose is that the nonprofit he runs called Academics
Review received $300,000 from the Monsanto Co.-funded trade group BIO in both 2014 and
2015. This industry money is the majority of Academics Review’s funding and Chassy runs it
with his wife.®

What I've touched upon here is only a small part of the well documented public relations
campaign to soften up public opinion about the agrichemical industry and create a venue to
pressure agencies to block regulations, and try to discredit and silence public health and
scientific institutes that may show some harm from their profitable products.

1ARC Response

IARC has ably defended itself from all substantive criticisms in public documents, letters to this
Committee which are publicly accessible on the IARC website, or in other public reports.”
Additionaily, over 100 non-industry scientists across many scientific and medical disciplines and
from dozens of public Universities and Institutes in the US and worldwide - including myself -
have expressed confidence generally for the IARC process and specifically in the IARC
Monograph for glyphosate {Portier et al 2016).%

* Food tndustry Enlisted Academics in G.M.O. Lobbying War, Emails Show. Eric Lipton. Sept 5, 2015, NY
Times. https://www.nytimes.com/2015/09/06/us/food-industry-enlisted-academics-in-gmo-lobbying-
war-emails-show.htm!

5 Bruce Chassy. The Hill, 10/24/16. http://thehill.com/blogs/pundits-blog/healthcare/302484-nih-needs-
public-examination-after-giving-millions-to-rouge-un

8 Paul Thacker, 07/21/2017. The Progressive. http://progressive.org/magazine/how-the-biotech-
industry-cultivates-positive-media/

71ARC briefing paper Jan 2018 http://governance.iarc.fr/ENG/Docs/BriefingGCSC FINAL 29012018.pdf
8 Portier CJ, Armstrong BK, Baguley BC, Baur X, Belyaev 1, Bellé R, Belpoggi F, Biggeri A, Bosland MC,
Bruzzi P, Budnik LT, Bugge MD, Burns K, Calaf GM, Carpenter DO, Carpenter HM, Lépez-Carriilo L, Clapp
R, Cocco P, Consonni D, Comba P, Craft E, Dalvie MA, Davis D, Demers PA, De Roos AJ, DeWitt ),
Forastiere F, Freedman JH, FritschiL, Gaus C, Gohlke JM, Goldberg M, Greiser E, Hansen J, Hardelf L,
Hauptmann M, Huang W, Huff J, James MO, Jameson CW, Kortenkamp A, Kopp-Schneider A, Kromhout
H, Larramendy ML, Landrigan PJ, Lash LH, Leszczynski D, Lynch CF, Magnani C, Mandrioli D, Martin FL,
Merler E, Michelozzi P, Miligi L, Miller AB, Mirabelli D, Mirer FE, Naidoo S, Perry MJ, Petronio MG,
Pirastu R, Portier RJ, Ramos KS, Robertson LW, Rodriguez T, R66sli M, Ross MK, Roy D, Rusyn i, Saldiva P,
Sass J, Savolainen K, Scheepers PT, Sergi C, Silbergeld EK, Smith MT, Stewart BW, Sutton P, Tateo F,
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1 will add my own perspective here.

The 1ARC Monographs have clearly described published guidelines called the “Preamble to the
Monographs”.® The guidelines describe the separate criteria for reviewing evidence from
animal studies, epidemiologic information, and mechanistic data, and then integrating the data
into an overall evaluation. All evaluations are made by Working Groups of experts, and have
included over 1,200 scientists from over 50 countries. Scientific data is evaluated in subgroups,
and then by alt members of the Working Group in a plenary session, where revisions and
extensive discussions often occur. There are also procedural guidelines for ensuring
transparency, and for identifying and managing conflicts of interest and stakeholder
involvement. Government, industry, NGO observers, and others can attend the Working Group
meetings; the glyphosate meeting was attended by Monsanto Co. and other agrochemical
industry representatives as observers.1®

For its glyphosate assessment, IARC identified 17 scientific experts from 11 countries {(Volume
112, 2017).1* A list of Working Group candidates is posted in advance of the meeting, along
with their disclosure of relevant financial conflicts, and public comments are invited. in advance
of the meeting, Working Group members are asked to review an often very large stack of
scientific papers relevant to each person’s area of expertise, and provide a draft summary for
discussion at the in-person meeting.

All information used for the evaluation must be published or otherwise publicly available with
enough detail to enable independent scientific examination. For this reason, some Monsanto-
sponsored review articles were left out, where the underlying studies cited in the review article
were not available to the Working Group or to the public. For example, Greim et al (2015}, a
review article of animal toxicology that was sponsored and co-authored by Monsanto Co., is
discussed in the IARC monograph, but was not relied upon because the studies in the paper
were not publicly available.*?

Terracini B, Thielmann HW, Thomas DB, Vainio H, Vena JE, Vineis P, Weiderpass E, Weisenburger DD,
Woodruff TJ, Yorifuji T, Yu I, Zambon P, Zeeb H, Zhou SF. Differences in the carcinogenic evaluation of
glyphosate between the International Agency for Research on Cancer {IARC) and the European Food
Safety Authority (EFSA). ) Epidemiol Community Health. 2016 Aug;70{8):741-5. doi: 10.1136/jech-2015-
207005. Epub 2016 Mar 3.

9 http://monographs.iarc.fr/ENG/Preamble/index.php

0 participants for the JARC Monograph Volume 112. https://monographs.iarc.fr/ENG/Meetings/vol112-
participants.pdf

1 http://monographs.iarc.fr/ENG/Monographs/vol112/index.php

12 Greim H, Saltmiras D, Mostert V, Strupp C. Evaluation of carcinogenic potential of the herbicide
glyphosate, drawing on tumor incidence data from fourteen chronic/carcinogenicity rodent studies. Crit
Rev Toxicol. 2015 Mar;45(3}:185-208.

Helmut Greim also chaired a ‘scientific panel’ funded by auto companies to respond to the 2005 IARC
evaluation of diesel exhaust. Greim's panel conducted studies on monkeys at a lab in Albuquerque New
Mexico, exposed them in a chamber to diesel exhaust. However, the studies were rigged because the
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IARC has been criticized by Dr. Tarone, also a paid Monsanto Co. consultant, arguing that IARC
could have used, “A supplement to the review paper [that] contains summary pathology tables
for each of the rodent studies reviewed”.13 But, summary tables are not original studies, and do
not provide the detail necessary for an independent examination, and thus the Working Group
could not independently verify the conclusions. Similarly, the IARC Monograph determined that
a Monsanto-sponsored review of genotoxicity studies by Kier and Kirkland {2013} also “did not
meet the criteria for data inclusion as laid out in the Preamble to the IARC Monographs”
because the original studies were not available publicly available. IARC requires information to
be publicly available as a requirement for full transparency of how the Working Group came to
its conclusions. In addition, peer reviewed publications and reports contain enough detail on
the study materials, methods, and results so that peer reviewers and readers can
independently evaluate the study quality, including any possible confounders and biases.

In stark contrast to IARC, the 2017 EPA glyphosate assessment acknowledges that, “data and
summaries provided in Greim et al (2015) and Kier and Kirkland (2013)** were relied upon for
the current evaluation” (EPA 2016, 2017). Thus, EPA relied upon a Monsanto-sponsored
summary of a Monsanto-sponsored study that EPA could not independently scrutinize — the full
studies are not available to the public and do not even seem to have been made available to
EPA. In a small footnote, EPA identified that all review articles except one “were funded and/or
linked to Monsanto Co. or other registrants.”*

On occasion, the Monographs have been wrongly accused of a bias towards too readily
classifying a substance as carcinogenic. However, to date the IARC Monographs have evaluated
over 1,000 agents, all with at feast enough cancer data to support a nomination for
consideration. Yet, only 120 are classified as known human carcinogens {Group 1) and only
about 80, including glyphosate, as probable human carcinogens (Group 2A).6 That makes a
total of 200 agents, only about 20 percent, that are classified in the strongest two categories.
The overwhelming majority of agents that have been reviewed by IARC — about 80 percent -
are classified as either possibly carcinogenic to humans (Group 2B, 300 agents) or not
classifiable {Group 3, 500 agents). The third category — not classifiable — has far more entries
than any other single class, and even more than the first two combined (Group 1 and 2A). Thus,

cars in the chambers were using the “cheating” device that reduced emissions. In addition to bad
science, it was also unethical, given that it is completely unnecessary to test monkeys in a chamber,
when people are walking around exposed to these diesel fumes every day. The study was never
published, but was widely criticized and the story reported in the NY Times.
https://www.nytimes.com/2018/01/25/world/europe/volkswagen-diesel-emissions-monkeys.htmi
13 Tarone RE. On the International Agency for Research on Cancer classification of glyphosate as a
probable human carcinogen. EurJ Cancer Prev. 2018 Jan;27(1):82-87.
https://www.ncbi.nlm.nih.gov/pubmed/27552246

14 Kier LD, Kirkland D). Review of genotoxicity studies of glyphosate and glyphosate-based formulations.
Crit Rev Toxicol. 2013 Apr;43(4):283-315. Review. https://www.ncbi.nim.nih.gov/pubmed/23480780
15 EPA 2017 glyphosate cancer assessment. See Page 22 and Footnote 11.

16 http://monographs.iarc.fr/ENG/Classification/index.php
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the data do not support a bias towards classifying chemicals in the higher groups; in fact, most
are determined to have too little data to classify.

There has been public criticism by Monsanto Co. and some Majority Members of this
Congressional Committee that a member of the glyphosate Working Group, Dr. Aaron Blair,
withheld a pre-publication update of the National Cancer Institute Agricultural Health Study
(AHS), and, further, that if the Working Group had been provided with this update, then it
would have altered the final classification of glyphosate as a Group 2A probable human
carcinogen.!” That story was reported in Reuters, and subsequently shown by former Reuters
reporter and veteran journalist Carey Gillam to contain critical factual errors, and to have been
orchestrated by Monsanto Co..'® The misleading Reuters story relies on court documents
obtained from Monsanto Co., and quotes Monsanto Co. consultant Bob Tarone as an
“independent” expert not associated with Monsanto Co. Dr. Blair himself states that his
opinions held at the IARC meeting has not changed, which IARC pointed out in a response letter
to this Committee.*®

The IARC Director, Dr. Christopher Wild, responded in a letter to this Committee that in fact the
AHS is a decades-long prospective epidemiologic study, with “incremental updates published
periodically,” all of which were included by the IARC Working Group in the Monograph.2° Since
the previous AHS reports did not identify an association between non-Hodgkin lymphoma (NHL)
and glyphosate, and the most recent incremental update, in 2017, aiso did not identify such an
association, then it’s hard to see how the recent update alters the previous reports. in addition,
the recent update was not published until 2017, a full 2.5 years after the meeting of the IARC
Working Group, indicating that it was unpublished at the time of the meeting.

It is also inappropriate to argue that null studies can even nullify completely unrelated studies
that are positive, that do report a link to NHL or other cancers. As if, just because you don’t
have cancer, my cancer goes away. That isn’t the way science works, and it isn’t the way cancer
works either. The updated AHS report does not call into guestion the IARC conclusions, which
are based on many studies across multiple disciplines, including studies sponsored by
Monsanto Co.

Lost or buried in much of the reporting of the recent update of the AHS study is that the study
did find some evidence of a possible association between glyphosate and another type of blood
cancer called acute myeloid leukemia {AML). The AHS study authors warn that, “Given the

Y See Letter from Reps. Lamar Smith, Andy Biggs, and Frank Lucas to IARC Director Dr. Christopher Wild.
December 8, 2017. http://governance.iarc.fr/ENG/Docs/SST_IARC12082017.pdf

18 https://www.huffingtonpost.com/entry/monsanto-spin-doctors-target-cancer-scientist-in-
flawed_us_594449eaed4b0940f84fe2e57

19 JARC letter January 11, 2018, referencing a videotaped deposition of Dr. Blair, March 20, 2017.
http://governance.iarc.fr/ENG/Docs/CPWild_Smith_Biggs_Lucas_20180111.pdf

2 5ee response from Dr. Wild to the Committee on Science, Space and Technology, January 11, 2018.
http://governance.iarc.fr/ENG/Docs/CPWild_Smith_Biggs_Lucas_20180111.pdf
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prevalence of use of this herbicide worldwide, expeditious efforts to replicate these findings are
warranted”.?! The increase risk of AML was over 2-fold higher in highest exposed applicators
compared with the never exposed applicators. The possible link with leukemia should be very
concerning to the public and particularly to pesticide applicators, because AML is a very serious
fast-growing cancer, with only about one-quarter of the people that have it surviving longer
than 5 years. The EPA 2017 Cancer Assessment acknowledges these new data, but considers
them too limited and simply says it will continue to follow the literature.?

In summary, the Monograph process: relies only on publicly available studies of sufficient detail
for a peer assessment, including both industry and non-industry studies; follows a systematic
review approach using internationally agreed upon best practices; is the consensus product of a
Working Group of non-IARC experts; invites observers including industry stakeholders to attend
all aspects of the Working Group meetings including sub-groups and plenary voting sessions;
will report in the Monographs if there is a significant dissenting perspective among Working
Group members (there was no such dissent on the glyphosate finding}; does not alter any
findings or conclusions that are not agreed to during the meeting of the Working Group.

EPA Glyphosate Cancer Assessment — Process Problems

The EPA Pesticide Office seems to have a questionable and non-transparent process for
conducting its pesticide cancer assessments. Perhaps most alarming are revelations of a
disturbing level of communication and collaboration between Monsanto Co. and senior EPA
official Jess Rowland, who headed up the EPA Cancer Assessment Review Committee for
glyphosate and many other pesticides. Monsanto Co. internal emails made available by U.S. RTK
reveal that Rowland told a Monsanto Co. employee in 2015 that he would try to prevent the
Department of Health and Human Services from conducting its own glyphosate hazard
assessment, which then came to pass. Monsanto Co.’s regulatory liaison commented in a 2015
email that Rowland “could be usefu! as we move forward with ongoing glyphosate defense,”
and Rowland has since left EPA. The concerns of collusion sparked an investigation by the EPA
Inspector General that is still ongoing.2

EPA’s Pesticide Office seems to be failing the test of public scrutiny for its policy decisions as
well. The Scientific Advisory Panel (SAP) that reviewed the 2016 assessment disagreed with
EPA’s classification of “not likely to be carcinogenic to humans’ at doses relevant to human
health risk assessment. First, the SAP agreed that the Pesticide Office had inappropriately

2 Andreotti G, Koutros S, Hofmann JN, Sandler DP, Lubin JH, Lynch CF, Lerro CC, De Roos AJ, Parks CG,
Alavanja MC, Silverman DT, Beane Freeman LE. Glyphosate Use and Cancer incidence in the Agricultural
Health Study. ) Nati Cancer Inst. 2017 Nov 9. https://www.ncbi.nim.nih.gov/pubmed/29136183

22 Revised glyphosate issue paper: evaluation of carcinogenic potential. EPA Office of Pesticide
Programs. December 12, 2017. Section 3.5.2 (1), p. 53

2 paul Thacker. Huffington Post. 06/06/2017. https://www.huffingtonpost.com/entry/epa-inspector-
generai-probing-coflusion-with-monsanto_us_59372108e4b0aba888b99dca
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conflated a hazard statement {not likely to be carcinogenic) with a risk characterization {(at
doses relevant to risk assessment) without having conducted an exposure and risk assessment.
24 Second, most of the SAP members supported the stronger classification of “suggestive
evidence of cancer”. Third, the SAP had concerns that the Pesticide Office had failed to follow
its Agency-wide Cancer Guidelines in ways that biased the conclusions towards the least
protective “not likely” classification, The SAP’s report is in agreement with EPA’s Office of
Research and Development {ORD), including that the Pesticide Office had inappropriately
dismissed cancer evidence by failing to conduct a systematic review and that a “not likely”
cancer descriptor was inappropriate and inconsistent with the tumor evidence.?

Both the 2016 and 2017 glyphosate cancer assessments follow a systematic review process
being developed by EPA’s Office of Chemical Safety and Pollution Prevention (OCSPP). This
office, known as the Toxics Office, is now under the management of Nancy Beck, a chemical
industry lobbyist prior to her recent political appointment at EPA. Dr. Beck’s previous foray into
developing risk assessment guidelines was a failure, as evidenced by the National Academies
conclusion that the draft government-wide risk assessment bulletin which she authored while
at the Office of Management and Budget (OMB) was “fundamentally flawed” and the
unprecedented recommendation for its withdrawal {NAS 2007).26

The systematic review approach used by EPA in the glyphosate cancer assessment is
inconsistent in critical ways with best practices, and recommendations of the National
Academies {(NRC 2014; NRC 2017). %’ The approaches used in OCSPP do not meet the standard
of transparency and public review of the IRIS program, which recently received praise from
EPA’s Science Advisory Board (SAB): “The program has fully adopted the principles of
systematic review ...it is now standard practice for the [IRIS] program to engage stakeholders in
an early scoping and problem formulation phase, thereby allowing stakeholders to provide
important input at the very beginning of the process.” 28 It is unclear why the Pesticide Office is
not coordinating with the RIS program to share resources, save time, and implement the IRIS
systematic review process that has been developed with public and stakeholder input, and
favorable review by the National Academies and SAB.

2 SAP meeting, December 2016. P. 80, 86-87. https://www.epa.gov/sites/production/files/2017-
03/documents/december_13-16_2016_final_report_03162017.pdf

25 Summary of ORD comments on OPP’s glyphosate cancer assessment, December 14, 2015.
https://usrtk.org/wp-content/uploads/2017/03/0ORDcommentsonOPPglyphosate.pdf

2 Available at http://www8.nationalacademies.org/onpinews/newsitem.aspx?RecordiD=11811

%7 National Research Council. 2014. Review of EPA's Integrated Risk Information System {IRIS) Process.
Washington, DC: The National Academies Press. https://doi.org/10.17226/18764

National Academies of Sciences, Engineering, and Medicine. 2017. Application of Systematic Review
Methods in an Overali Strategy for Evaluating Low-Dose Toxicity from Endocrine Active Chemicals.
Washington, DC: The National Academies Press. https://doi.org/10.17226/24758.

B science Advisory Board comments on EPA’s response to recommendations on the Integrated Risk
Information System. September 1, 2017. EPA-SAB-17-008. Available at:
https://yosemite.epa.gov/sab/SABPRODUCT.NSF/RSSRecentAdditionsBOARD/A9A9ACCE42B6AAOESS25
818E004CC597/5File/EPA-SAB-17-008.pdf
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Instead, the EPA’s glyphosate cancer assessment is being conducted according to a purported
systematic review process that has not been subjected to public and stakeholder engagement,
or peer review. Further, it veers from the National Academies and IRIS best practices in several
important ways, all of which are promoted by the chemical industry,?® and favor industry
outcomes:

o preferentially relying on Guideline studies, which are conducted by the regulated
industry to support the approval of its products;

o preferentially relying on studies following so-called Good Laboratory Practices {GLP),
which are required by industry product-testing labs to prevent maifeasance and
misconduct;

e over-emphasizing the requirement to understand the mechanism of toxicity, so that
many studies of adverse effects in people are dismissed because the mechanism of
disease is not fully understood;

e using methods to score studies that score guideline and GLP studies higher;

e misusing a ‘weight of evidence’ {WOE) approach to pit studies that find adverse effects
against studies that don’t, to dismiss the effects studies.

The EPA Pesticides Office leans on all of the above chemical industry tactics to dismiss the
following evidence that EPA acknowledges would support a “suggestive” classification for
glyphosate (EPA Cancer Assessment, Section 6.6.2, p. 141-142):

e Non-statistically significant non-Hodgkin’s iymphoma {NHL} across studies, and in a
meta-analysis sponsored by Monsanto Co. {Chang and Delzell 2016)*° that, according to
EPA, found results similar to IARC {EPA Cancer Assessment, p. 64);

e Limited evidence of a possible exposure-response relationship between glyphosate
exposure and NHL in case-control studies;

* A statistically significant trend in tumors in several animal cancer studies, and two
studies with statistically significant tumor incidence at the highest doses tests,
compared with concurrent controls; ,

e Evidence of genotoxic effects in a limited number of tests including damage to DNA and
chromosomes.

In each of the cancer evidence streams summarized by EPA above — human, animal, and cellular
studies — there were also studies that didn’t find a link between glyphosate and cancer, or

29 Rick Becker comments on behalf of the American Chemistry Council on Data Quality in Toxicology
Studies: A key element in systematic review for evaluating chemical risks, March 20, 2013. Submitted to
the National Toxicology Program.
https://ntp.niehs.nih.gov/ntp/ohat/evaluationprocess/presentations/march2013/becker20130320_508.
pdf

3 Chang ET, Delzell E. Systematic review and meta-analysis of glyphosate exposure and risk of
lymphohematopoietic cancers. J Environ Sci Health B. 2016;51(6):402-34.

10
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glyphosate and cellular damage that could lead to cancer.?! Most prominent among these no-
effect studies are the industry-sponsored review articles of Greim et al {2015) and Kier and
Kirkland {2013} that are heavily cited in EPA’s cancer assessment, but dismissed by {ARC
because the underlying studies were not published or otherwise publicly available.

The Pesticide Office concludes that, “In summary, considering the entire range of information
for the weight-of-evidence, the evidence outlined above to potentially support the ‘suggestive
evidence of carcinogenic potential’ descriptor are [sic] contradicted by other studies of equal or
higher quality and, therefore, the data do not support this cancer classification descriptor.”
(page 142) The Pesticide Office therefore concludes that, “The strongest support is for ‘not
likely to be carcinogenic to humans’. “{page 143). The OCSPP systematic review as applied to
the glyphosate cancer assessment leads to the inclusion of systemic flaws that make the
glyphosate assessment biased toward industry, inconsistent with best practices identified by
the National Academy, unreliable and unprotective of human health.

Only one agent has ever been classified by IARC in the lowest category, Group 4, probably not
carcinogenic. The chemical is caprolactam, used in nylon and plastics (Volume 39, 1999). This is
because, in accordance with the IARC guidelines, to classify a chemical into Group 4 requires
affirmative evidence of lack of carcinogenicity, as opposed to simply a lack of evidence. The U.S.
EPA Cancer Guidelines apply similarly stringent criteria to classify a substance as “not likely to
be carcinogenic to humans”, that is, “when the available data are considered robust for
deciding that there is no basis for human hazard concern” (Guidelines, p. 2-57). such as, “animal
evidence that demonstrates lack of carcinogenic effect in both sexes in well-designed and well-
conducted studies in at least two appropriate animal species {in the absence of other animal or
human data suggesting a potential for cancer effects).” Against the requirements of its own
guidelines, this is the category into which EPA has now placed glyphosate. We wouid welcome
a committee hearing to more closely examine the scientific and procedural integrity of the
Pesticide Office’s assessment of glyphosate health risks.

Conclusion

Fundamentally, this hearing is about the ability of a public health agency to call a carcinogen a
carcinogen, even if it makes a huge amount of money for a powerful corporation. Of course,
even without IARC, or IRIS, {or the National Toxicology Program’s Report on Carcinogens}, the
cancers will still occur — with their obvious terrible toll on individuals, families, heaith care
costs, and the economy — but the suffering will be in vain because the tumors won’t be
counted, and the causes won’t be tracked. IARC Monographs are considered essential for

31 1n some cases, the Pesticide Office tried to cast doubt on the glyphosate cancer evidence by: using a
different statistical method {pair-wise instead of trend tests}; comparing tumor evidence with historical
laboratory records of control animals instead of control animals within the same experiment {some with
lab records over 10 years old); or discounting the tumors in the high dose groups (EPA 2017 pages 141-
142},

11
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informing cancer prevention strategies and effective public health decision-making around the
world. 32 As several cancer assessment experts recently wrote, “the interference by economic
interests in cancer evaluations conducted by public heath institutions do not bode well for the
free flow of scientific information that informs and protects the public and workers from clear
risks of cancer”.3? Are we willing to sell out the public’s right to know about harmful chemicals
in the places we work, live, and play, just so that Monsanto Co. can sell more glyphosate?

Thank you for the opportunity to address this Committee.

Respectfully,

i

32 | orenzo Richiardi, Benedetto Terracini; international Agency for Research on Cancer. The first 50
years, international Journal of Epidemiology, Volume 45, issue 3, 1 June 2016, Pages 967-968,
https://doi.org/10.1093/ije/dyv331

3 Infante PF, Melnick R, Vainio H, Huff J. Commentary: IARC Monographs Program and public health
under siege by corporate interests. Am J ind Med, online 3 February 2018. DOI: 10.1002/ajim.22811.
http://onlinelibrary.wiley.com/doi/10.1002/ajim.22811/fuil
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Chairman SMITH. Thank you, Dr. Sass.
And Dr. Tarone.

TESTIMONY OF DR. ROBERT TARONE,
(RETIRED) MATHEMATICAL STATISTICIAN,
U.S. NATIONAL CANCER INSTITUTE
AND BIOSTATISTICS DIRECTOR,
INTERNATIONAL EPIDEMIOLOGY INSTITUTE

Dr. TARONE. Good morning. My European Journal of Cancer Pre-
vention paper differs from most of the published criticisms that you
may have seen in the press and elsewhere of the IARC glyphosate
classification. My paper critiques the deliberations of the working
group completely on IARC’s terms.

I accept that IARC is evaluating hazard rather than risk, that
the TARC criteria for determining hazard are reasonable and that
the body of studies relied upon by IARC is sufficiently complete to
provide a valid assessment of glyphosate. My critique concludes
that the TARC classification of glyphosate as a probable carcinogen
resulted from a flawed and incomplete evaluation of the very ro-
dent cancer studies that they relied upon.

Although the working group concluded that there was sufficient
evidence that glyphosate was an animal carcinogen, I conclude that
a proper summary of the rodent studies would have difficulty sup-
porting even the conclusion that there is limited evidence that
glyphosate is an animal carcinogen. And I just want to discuss
briefly one of several examples in which exculpatory rodent data
were excluded by TARC.

IARC concluded that glyphosate caused cancer in animals pri-
marily on the basis of two studies in CD- mice. In the first study,
groups of 50 male and female mice were fed diets with—containing
increasing dose levels of glyphosate for two years. The original
study report noted a positive trend in renal adenomas in male
mice. The tumor counts were 0,0,1,3 at increasing dose levels, and
this corresponds to a P value of .019 based on an exact test for
dose-response.

Additional pathological examination of renal tumors in this study
revealed one new adenoma in an unexposed mouse, and three of
the original renal tumors were upgraded from adenomas to car-
cinomas. So for the final tumor counts after pathology review, they
were 0,0,1,2 for carcinomas, P value of .063, and 1,0,1,3 for car-
cinomas and adenomas combined, P equals .065.

Now, these marginally significant findings were considered to be
particularly consequential by the IARC working group because of
the alleged extreme rarity of such tumors in CD-1 mice, and it was
concluded from this study and the study alone that glyphosate
caused renal tumors in male mice.

Now, there was no a priori expectation that glyphosate should
cause kidney tumors, and ordinarily such a small increase in tu-
mors would not be considered especially noteworthy since around
20 organs and tissues are typically evaluated in each rodent study.
Nonetheless, even that small observed increase would be of concern
if there was also evidence of an increase in renal tumors for female
mice in that same study. Thus, I was surprised to see that the fe-
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male data were not reported with a remarkable sentence stating,
quote, “No data on tumors of the kidney were provided for female
mice.”

TARC has been evaluating rodent studies for over 40 years and
is aware that the renal tumor rates for female mice would’ve been
provided in the same report that provided the male tumor rates.
IARC’s staff should’ve been highly motivated to acquire these
tumor rates. I obtained the female tumor rates for my review of
glyphosate rodent studies in the journal Critical Reviews in Toxi-
cology. This is the Greim, et al., paper that Dr. Sass referred to.

For females, no renal tumors were observed, so there was no evi-
dence of an increase in kidney tumors for female mice exposed to
the same high levels of glyphosate as males. But even though there
was no evidence that glyphosate caused renal tumors in female
mice in this study, the working group still might have argued for
a sex-specific effect if there was evidence of such an effect in the
second CD-1 mouse study they relied upon. But inexplicably, in
spite of devoting three—and I apologize for the—there’s an error in
the printed comments; it’s three not two paragraphs to the discus-
sion of renal tumors observed in the first mouse study, there is no
mention at all of kidney pathology in the one paragraph devoted
to the second mouse study, which is simply astounding. IARC staff
should’ve been highly motivated to acquire the renal tumor rates
from the second study because of the male results in the first
study.

The renal tumor rates for the second study were also provided
in a review paper. For males, the renal tumor counts at increasing
glyphosate exposure level were two, two, zero, and zero, and this
is P equals .042, but for an inverse association, decreasing tumor
rates with increasing exposure level. And it’s also noteworthy that
two of these supposedly extremely rare renal tumors were observed
in the unexposed mice in this study. Taken together, these two
studies provide no evidence whatsoever to support the conclusion
that glyphosate causes renal tumors in male mice, contrary to the
working group conclusion. And for completeness no tumors were
observed for female mice in the second study.

In conclusion, my published paper notes other instances in which
rodent tumor rates that supported the conclusion that glyphosate
caused tumors were included in IARC deliberations while tumor
rates from those same studies that did not support that conclusion
were excluded. The systematic exclusion of exculpatory evidence is
inexcusable, particularly when it’s practiced by an influential
source such as the IARC Monograph Programme. My paper was
published online in August of 2016, and not one of the specific
claims of data exclusion in that paper has been refuted. And re-
ports since my paper was published and depositions of key working
group members related to lawsuits filed against Monsanto have
fully substantiated the facts presented and questions raised my
paper.

[The prepared statement of Dr. Tarone follows:]
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The 1ARC Monograph Working Groups evaluate three types of evidence in
assessing the potential carcinogenicity of an agent; animal carcinogenicity studies,
epidemiologic studies of cancer risk in humans, and “mechanistic and other
relevant data”. For each of the first two categories (animal and human studies)
the evaluation leads to a conclusion that there is sufficient evidence of
carcinogenicity, limited evidence of carcinogenicity, inadequate evidence of
carcinogenicity, or evidence suggesting lack of carcinogenicity. The evaluation of
mechanistic and other relevant data is not as formalized, and there is some
subjectivity in how this evaluation contributes to the final carcinogen
classification. The overall classification of an agent depends largely on the
summary conclusions regarding the strength of evidence from the animal studies
and the human studies. Of particular importance with regard to my European
Journal of Cancer Prevention paper on the glyphosate classification, if the
Working Group concludes that there is sufficient evidence that the agent is an
animal carcinogen then the agent will be assigned to Group 2B (possibly
carcinogenic to humans), Group 2A (probably carcinogenic to humans}, or Group
1 (carcinogenic to humans).

In explaining occasional differences between IARC classifications and those
of other regulatory bodies worldwide, IARC often notes that its Monograph
Program evaluates cancer hazard rather than cancer risk. The following
paragraph is from page 2 of the current Preamble to every published Monograph.

A cancer ‘hazard’ is an agent that is capable of causing cancer under some
circumstances while a cancer ‘risk’ is an estimate of the carcinogenic effects
expected from exposure to a cancer hazard. The Monographs are an exercise
in evaluating cancer hazards, despite the historical presence of the word ‘risks’
in the title. The distinction between hazard and risk is important, and the
Monographs identify cancer hazards even when risks are very low at current
exposure levels, because new uses or unforeseen exposures could endanger
risks that are significantly higher.

This distinction could provide a plausible explanation for why the conclusion in
IARC Monograph 112 on the carcinogenic potential of glyphosate differed from
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that of other bodies (e.g., the EFSA and JMPR, both of which concluded that
glyphosate exposure from food consumption was not likely to be carcinogenic),
but my paper points out a more basic problem with the 1ARC glyphosate
classification.

Additional questions have been raised about the IARC glyphosate
deliberations, including the selection of studies IARC chose to rely upon in
evaluating giyphosate (IARC has stricter criteria for selecting studies than many
regulatory bodies) and the makeup of the Working Group (e.g., the inclusion of an
invited specialist affiliated with the Environmental Defense Fund). These issues
are not considered in my paper. My paper critiques the deliberations of the
Working Group that evaluated glyphosate on IARC's terms. |accept that IARCis
evaluating hazard rather than risk, that the 1ARC criteria for determining
carcinogenic hazard are reasonable, and that the body of studies relied upon by
IARC is sufficiently complete to provide a valid assessment of the carcinogenic
potential of glyphosate. My critique concludes that the IARC classification of
glyphosate as a probable carcinogen was the result of a flawed and incomplete
evaluation of the very rodent cancer studies that IARC relied upon. Although the
Working Group concluded that there was sufficient evidence that glyphosate was
an animal carcinogen, | conclude that a proper summary of the rodent studies
relied upon by IARC would not even support the conclusion that there is limited
evidence that glyphosate is an animal carcinogen. Without the conclusion that
there is sufficient evidence that glyphosate is animal carcinogen, the IARC criteria
would not have supported the overall classification of glyphosate as a probable
human carcinogen.

IARC concluded that there was sufficient evidence that glyphosate caused
cancer in animals, primarily on the basis of two studies in CD-1 mice. In the first
study, groups of 50 male and female CD-1 mice were fed diets containing 0, 1000,
5000, and 30000 parts per million glyphosate over a two year period. The original
study report noted a positive trend in renal tubule adenomas in male CD-1 mice.
The tumor rates were 0/49, 0/49, 1/50, and 3/50 at increasing dose levels
(p=0.019). The US EPA requested additional pathological examination of renal
tumors in this study, including the convening of a Pathology Working Group. One
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additional renal tubule adenoma was discovered in the unexposed control group,
and three of the original renal tubule tumors were upgraded from adenomas to
carcinomas. Thus the final tumor rates after the pathological review for
carcinomas were 0/49, 0/49, 1/50, and 2/50 (p=0.063), and for carcinomas and
adenomas combined were 1/49, 0/49, 1/50, and 3/50 (p=0.065). These
marginally significant findings were considered particularly consequential by the
IARC Working Group because of the alleged rarity of such renal tumors in CD-1
mice, and it was concluded that this study showed that glyphosate caused renal
tubule tumors in male CD-1 mice.

There was no a priori expectation that glyphosate should cause kidney
tumors, and ordinarily such a small increase in tumors with increasing dose level
would not be considered especially noteworthy, particularly since around 20
organs and tissues are typically evaluated pathologically in rodent carcinogenicity
studies. Nonetheless, even the small observed increase would be of concern if
there was also evidence of an increase in renal tubule tumors for female mice in
the same study or for male or female mice in the second CD-1 mouse study relied
upon by IARC. Thus, the following sentence from the glyphosate chapter of
Monograph 112 in the discussion of the first CD-1 mouse study is remarkable: “No
data on tumours of the kidney were provided for female mice.” IARC has been
evaluating rodent carcinogenicity studies for over 40 years, and is aware that the
renal tumor rates for female mice would have been provided in the original study
report that provided the male tumor rates. IARC staff should have been able to
acquire the female tumor rates. In fact, they should have been motivated to
acquire the female renal tumor rates because of the male results. | obtained the
female renal tubule tumor rates for the first CD-1 mouse study from a review of
glyphosate rodent studies published in Critical Reviews in Toxicology (Greim et al.,
2015). For females the tumor rates were 0/50, 0/50, 0/50, and 0/50. That is,
there was no evidence from female mice exposed to the same high levels of
glyphosate for an increase in kidney tumors. The review paper by Greim et al.
was discussed briefly in the summary of the Working Group deliberations in
Monograph 112, but the review and its accompanying supplemental material
were, for the most part, discounted.
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Even though there was no evidence that glyphosate caused tumors in
female CD-1 mice in this study, the Working Group still might have argued for a
sex-specific carcinogenic effect, particularly if there was evidence of such an
effect in the second CD-1 mouse study relied upon by IARC. Inexplicably,
however, in spite of devoting two paragraphs to the discussion of renal tubule
tumors observed in first CD-1 mouse study, there is no mention whatsoever of
kidney pathology in the one paragraph of the Monograph 112 glyphosate chapter
devoted to the second CD-1 mouse study. Again, IARC staff should have been
motivated to acquire the renal tumor rates from the second study because of the
male results from the first study. No explanation has been offered by IARC for
this disturbing omission of relevant kidney tumor data. The renal tubule tumor
rates from the second study were also provided in the supptemental material of
the Greim et al. review paper. Male and female mice were exposed to dose levels
slightly lower than those in the first CD-1 mouse study, and for males the renal
tubule tumor rates at increasing glyphosate exposure level were 2/50, 2/50, 0/50,
and 0/50 (p=0.042 for an inverse association with glyphosate dose level). Thatis,
while a marginally significant increase in renal tubule tumors was observed for
males in the first mouse study based on small numbers of tumors, a marginally
significant decrease in renal tubule tumors was observed in the second mouse
study based on small numbers. it should also be noted that two of the
supposedly extremely rare renal tumors were observed in the unexposed mice in
this study. Taken together these two studies provide no evidence whatsoever to
support the conclusion that glyphosate causes renal tumors in male mice. For
female mice in the second study the tumor rates were 0/50, 0/49, 0/50, and 0/50.
Thus, there is no evidence from the two mouse studies relied upon by the
Working Group that glyphosate causes renal tumors in male or female mice.

My published paper notes other instances in which rodent tumor rates
which might support a conclusion that glyphosate is associated with tumor risk
were included in the Monograph 112 glyphosate deliberations, while tumor rates
from the same studies that do not support an association between glyphosate
exposure and tumor risk were excluded. Such systematic exclusion of exculpatory
evidence is outrageous, particularly when it is practiced by an influential source
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such as the 1ARC Monograph Program. My paper was published online in August
of 2016, and not one of the claims in the paper has been refuted. In addition to
critiquing the Monograph 112 Working Group summary of rodent studies | also
raised questions about the summary of epidemiologic studies by the Working
Group. Publications since August 2016 and depositions of key Working Group
members relating to lawsuits filed against Monsanto after the IARC glyphosate
classification was announced in March of 2015 have substantiated the facts
presented, and questions raised, in my paper.

I have no conflict of interest whatsoever with regard to'glyphosate or
Monsanto. Since my retirement in June of 2016 | have received no payment for
any of my continued scientific efforts. No payment was received for writing the
European Journal of Cancer Prevention paper, nor was | requested by anyone to
write the paper. The decision to write the paper was mine alone, after |
discovered the serious scientific errors made by IARC in the glyphosate
deliberations. Nobody else contributed in any way to the writing of the paper.
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Chairman SMITH. Thank you, Dr. Tarone.

Dr. Lowit, in your testimony you mentioned that when mice were
injected with large doses of glyphosate that some did manifest
symptoms of cancer-like conditions but that when the mice were
just exposed to glyphosate, there was no effect. There were no
symptoms. It seems to me that that’s a huge difference. No one is
suggesting that humans be injected with large doses of glyphosate.
Why is it that IARC doesn’t acknowledge the distinction between
high doses that are being injected and simple exposure or inhala-
tion, which has not resulted in any cancer-like symptoms? And it
seems to me that they are intentionally misleading the American
people, and maybe they have some kind of a vendetta against
chemical companies, but why or how do you explain the lack of
honesty and openness and transparency by IARC?

Dr. LowiT. So thank you, Chairman Smith, for that question. So
I'm sorry if my South Carolina accent comes out. So it’s ingest, so
I—through the oral route, not inject through the——

Chairman SMITH. Okay. Ingest——

Dr. LowIT. Ingest through the oral route.

Chairman SMITH. Okay.

Dr. LowiT. So I apologize for that lack of clarity.

Chairman SMITH. But my

Dr. LowiT. So the question is—so I think it’s important that—
I'm not going to comment on the value of the IARC process. I can
tell you that EPA has been fully transparent in our evaluation. Our
draft issue paper was reviewed by the Scientific Advisory Panel. In
fact, the transcript from that meeting is publicly accessible. We're
now looking forward to public comment on our white paper for the
cancer.

Chairman SMITH. Any—was that—I didn’t understand that. It’s
just a statement as to why you think they have been less than
transparent?

Dr. LowiT. I think that’s—I'm not going to debate the trans-
parency of IARC.

Chairman SMITH. Okay.

Dr. Lowit. What we have done at EPA whereas in cases where
IARC has looked at review articles, we’ve acquired the raw study
reports, so we've been able to look at information. The full study
reports for IJARC cannot do that.

Chairman SMITH. I’'m just curious. When you talked about large
doses of ingestion by the mice, how much are you talking about?
A large percentage of their body weight or how much were they—
did they ingest?

Dr. LowIT. So in terms of toxicology studies, often studies—and
with glyphosate are in the ingestion of hundreds of milligrams per
kilogram per day and what we define as the limit dose. Inter-
nationally, most regulatory organizations recognize 1,000 milli-
grams per kilogram per day as international standard for the limit
dose. And in most—in many cases, glyphosate studies are actually
done at that limit dose

Chairman SMITH. Okay.

Dr. LowIT. —which is why we conclude there’s very little hazard.

Chairman SMITH. And it’s very unlikely that any human would
ingest anything near to that equivalent amount?
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Dr. LowrT. Oh, no.

Chairman SmITH. Okay. Dr. Pastoor, you pointed out—and I was
going to highlight as well—that I think IARC has found that some-
thing like 999 out of 1,000 substances created cancer. Only one was
deemed to be probably not cancer-causing. Do you think that their
process is flawed, their investigations are flawed, and do you think
they have predetermined conclusions they're trying to reach?

Dr. PASTOOR. They may or may not. I can’t really comment in
particular on glyphosate. I'm not here representing a critique or a
defense of glyphosate. But what I would say is that there is a flaw
in their scientific process. When you don’t take into consideration
potency—which, Chairman Smith, you just brought up—is that if
a significant portion of a body weight of an animal is being over-
whelmed with a particular chemical, whether it’s glyphosate or
anything else, and you’re declaring something to be carcinogenic,
that’s erroneous science. That’s offsetting. That’s misinforming the
public, and it doesn’t serve any process and it’s actually more
harmful than helpful.

Chairman SMITH. Okay. I agree. And I like that phrase “erro-
neous science.” I'm going to adopt it in this case and maybe in
other instances as well.

Dr. Tarone, you wrote a paper in 2016 and you came to the con-
clusion that IARC’s designation of glyphosate was a result of a,
quote, “flawed and incomplete evaluation of experimental evi-
dence.” What is the general scientific community’s response been to
that paper? And what was IARC’s response?

Dr. TARONE. There’s been surprisingly little response actually.
I've been amazed.

Chairman SMITH. Okay.

Dr. TARONE. But with regard to IARC, I mean, this paper has
gone through an incredible—I mean, it’s the weirdest experience
I've ever had in 44 years of publishing in peer-reviewed journals.
And it’s—I mean, I just—really, it’s stunning. But IARC did even-
tually submit a letter to the journal responding to my paper, and
I received this in January of 2016. And—no, 2017, I'm sorry, and
I responded to their letter. And I assumed that both letters would
be published in the journal along with the paper. IARC’s letter was
not responsive to any of the specific criticisms I raised.

Chairman SMITH. Okay.

Dr. TARONE. They complained about, you know, “Who wrote—
who paid you to do this and what role did they play in writing and
editing the paper?” They raised technical issues about what con-
stitutes a research study and that this wasn’t a research study, but
they didn’t deal with any of the specifics.

Chairman SMITH. Okay.

Dr. TARONE. And for some reason neither letter was published,
and I've never been fully clear about why.

Chairman SMITH. Okay.

Dr. TARONE. I don’t know. I can’t figure out why that happened.

Chairman SMITH. The point being IARC was not responsive to
the substance of your

Dr. TARONE. Not to the substance, and as I said, nobody has spe-
cifically refuted any of the claims that I've made about the exclu-
sion
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Chairman SMITH. Okay.

Dr. TARONE. —of rodent studies that should have been included.

Chairman SMITH. Okay. Thank you, Dr. Tarone. That concludes
my time.

And the gentlewoman from Texas, the Ranking Member, Ms.
Eddie Bernice Johnson, is recognized for her questions.

Ms. JOHNSON. Thank you very much, Mr. Chairman.

Let me precede my question with this statement. I don’t believe
any company puts anything on the market that they knowingly
know that it harms people. I think it’s like the little book Who
Moved My Cheese? Sometimes, it’s hard to change when you find
out what the facts are. And so—and every company that has any
respect for itself is going to defend itself when it can.

But I want to ask Dr. Sass. Can you discuss the importance of
keeping the development of scientific assessments on chemicals
such as glyphosate and other toxic chemicals free from undue influ-
ence by industries or others? An example is what are the con-
sequences if chemical risk assessments are driven by industry, and
more importantly, if industry-sponsored chemical assessments are
given the same weight and authority as truly independent scientific
studies?

Dr. Sass. Thank you. I would like to comment on that, and I
think that glyphosate is a perfect example of where that’s hap-
pening because we can really see the difference in when you have
an IARC assessment, which is a public health agency of the World
Health Organization that links it to some level of carcinogenicity
probably carcinogenic in humans. And then you have—based—in-
cluding on Monsanto’s studies and other studies supported by the
registrant, and then you have agencies that are calling it not likely
carcinogenic, EPA, which is a regulatory agency.

And I want to talk about some of those differences because the
impact on public health is severe potentially. First of all, Mr.
Smith’s comment about the doses that there—that they were—
that—well, what Anna suggested what—that they were at high
doses, I want to talk about the limit dose for a quick second be-
cause it has a toxicological definition, and these studies did not ex-
ceed it. So an arbitrary 1,000 mgs per kg per day was not what
IARC used. They used a toxicological definition. And these studies
dlidcrll’td exceed it at the high dose, so they should have been in-
cluded.

Dr. Pastoor’s statement referencing 16th century Paracelsus
medicine, to then criticize IARC being half-a-century behind is just
ridiculous. Paracelsus did say the dose makes the poison, and
there’s a lot of truth in that, but that’s not the whole truth. The
truth is that what’s being missed here is considering vulnerable
populations potentially. We need to protect the EPA, and regu-
latory agencies need to be able to protect the whole population,
so—including pregnant women and children, elders, people with
preexisting diseases and chronic diseases, people that are high-end
users or highly exposed in—as well as the Keith Richards of the
world. We need to bracket all of those people and protect them.

And, Dr. Tarone, I do have some answers for the exclusion of
those rodent data, but primarily, they weren’t available to IARC
and TARC relies on public data. The data sets were huge. They
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were hidden in appendices. The IARC only had it 30 days in ad-
vance. But in addition, had IARC had those data, it would have
likely come up with an even stronger link to cancer because there
was even more tumors than Dr. Greim, the author of that review
article, had revealed. Those have all come to light now through
EFSA, so the European Food Safety Authority. They’'ve been reana-
lyzed separately by non-industry scientists. And we now know that
there’s data that also show tumors in the animals linking to malig-
nant lymphomas and hemangiosarcomas, which, Dr. Tarone, I
think you didn’t analyze. I think you may have focused on the kid-
ney tumors only.

So, in addition, Dr. Greim, the author of that paper, is not only
of questionable scientific integrity for failing to report all those tu-
mors but also ethical potential as well. He’s the main author in
some diesel emissions studies that put monkeys into chambers
being reported in the New York Times right now. So

Dr. TARONE. Can I respond?

Mr. Lucas. [Presiding] Dr. Tarone, would that be appropriate for
the Ranking Member?

Ms. JOHNSON. Yes.

Mr. Lucas. It’s her time. Please respond.

Dr. TARONE. Well, it’s totally incorrect to say that IARC should
not have acquired those data because if—and I want to say some-
thing about the Greim paper. I relied on the Greim paper only for
the data. They included supplemental tables with that review
paper that included the underlying basic tables of tumor rates from
every study that they reviewed. So I was not relying on Greim, et
al., for their conclusion in any sense. I was only relying on it for
the data.

Dr. Sass. Well, the summary tables can be used, and EPA had
those data for years, probably decades and didn’t ask for the under-
lying data, so to blame IARC for not having gotten it in 30
days

Mr. Lucas. The gentlelady’s time is expired.

The Chair would note to my colleagues we now have a series of
three votes underway that, once the votes are over, we will return
and continue this hearing. And with that, the hearing will stand
in recess subject to the call of the Chair.

[Recess.]

Mr. Lucas. This full Committee hearing of the Science Com-
mittee is reconvened. I will return to regular order, and I believe
I was the next one in line to ask questions, so I'll recognize myself
for five minutes.

And with that, I turn to Mr. Tarone. Would you care to expand
and explain a little bit more about your analysis of the Monograph
112 program and all those issues?

Dr. TARONE. Yes. I specifically want to answer a couple of issues
that Dr. Sass raised. First with regard to hemangiosarcomas, I did
consider hemangiosarcomas, and it in fact is one of the examples
in which IARC excluded exculpatory data. In the second mouse
study where they did not discuss renal tumors, they emphasized
the finding in hemangiosarcomas that Dr. Sass referred to. And
there were four hemangiosarcomas in the highest dose group, and
that was all—none in the other three groups.
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But in the first mouse study, the one where they spent three
paragraphs on renal tumors, they  didn’t mention
hemangiosarcomas, so it’s the same thing that happened with renal
tumors. So—and it turns out that in that study there was one
hemangioma in the low-dose group and one hemangiosarcoma in
the mid-dose group and none in the highest-dose group. And by the
way, that highest-dose group, glyphosate was three percent of the
diet that they ate for every day for two years. It’s an incredibly
high dose. So you would have—if what they saw in the second
study was a true high dose effect, you would have expected to see
it in the first study. And—but again that was not even mentioned
in the TARC Monograph.

And Dr. Sass also raised the issue of the accuracy of the tumor
rates that I got from the supplemental tables in the Critical Re-
views in Toxicology paper. And in fact, as I pointed out at the end
of my comments, everything in my paper has in fact been substan-
tiated by things published since, including comments submitted to
the EPA glyphosate SAP by Chris Portier, who was the scientific
expert for the JARC working group. And his comments were pre-
senting his statistical analysis of all of the rodent studies that EPA
was considering. And they considered many more than IARC, but
they also considered all the studies that IARC relied upon.

If you look at his tables upon which his analysis was based, in
every case in which I indicated in my paper that IARC had ex-
cluded tumor rates, those tumor rates are in those tables in the
comments he submitted to EPA. They were included in his EPA
analysis, which is an admission that they should have been in-
cluded in the TARC analysis. Moreover, they were exactly the rates
that I reported that I got from the supplementary tables in the
Greim, et al., review. So certainly, Christopher Portier now thinks
that those rates are okay.

Mr. Lucas. Thank you, Doctor.

Dr. Pastoor, could you visit with us for a moment about the ways
in which the current Monograph Programme classification system
on carcinogenicity might be outdated? Expand on that, please.

Dr. PASTOOR. Well, the primary reason that it’s outdated and
outmoded and needs to either be scrapped or considerably revised
is because they stick with a hazard classification system. All they
do is declare something as being carcinogenic or not. Modern 21st-
century risk-assessment-oriented regulatory programs such as
what Dr. Lowit has described with the United States EPA uses
that risk-based system to put hazard in context of risk: how much
would cause that effect; what is the potency of that particular
chemical? TARC was created over—nearly 50 years ago, and they
really haven’t progressed beyond the point of only classifying
thilr{lgs by its carcinogenicity but not putting it in the context of
risk.

Mr. Lucas. Thank you. I think with that now I will yield back
and turn to—I think in the next order would be the gentleman Mr.
Tonko for five minutes for questions.

Mr. Tonko. Thank you, Mr. Chair. And welcome, everyone.

This hearing has been framed around the need to uphold sci-
entific integrity standards in publicly funded research. If that is a
serious concern for this Committee, then I implore us to take up
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H.R. 1358, which I've authored, the Scientific Integrity Act. This
Congress has a duty assigned directly to this Committee to ensure
that public or publicly funded science is conducted, reviewed, com-
municated to the public and incorporated into policymaking trans-
parently and free from distorting political, ideological, financial, or
other undue influence.

Public science informs national policy on everything from pes-
ticides to power grids. Our nation’s cities and States need credible
information to prepare for climate change. Our families deserve to
know if unsafe chemicals are being sprayed on their food, dumped
in their water, or added into the products they buy. As representa-
tives, we need to reach conclusions on these high-stakes questions
based on rigorous independent scientific facts, not predetermined
opinions. We have a duty to ensure that political interference of the
scientific process and attacks on the work of federal scientists do
not get in the way of our responsibility to safeguard our public
health and our national security.

The rules and norms of our public science are standards that
have made America a leading light in the global scientific commu-
nity for decades. We have seen those standards being actively and
deliberately eroded over the past year. Scientists should always be
held to the highest ethical and professional standards. In return,
it is our job to uphold standards that ensure scientists are not im-
pugned for reporting their impartial findings.

The Scientific Integrity Act restores our baseline for scientific
independence by requiring every federal agency that funds or con-
ducts scientific research to establish clear scientific integrity stand-
ards and set basic requirements for how the agency will adhere to
those principles.

Science is not about getting the results you want. Scientific in-
tegrity is about ensuring a process and atmosphere in which the
science leads us to real, unvarnished results. The issue we should
be focused on is whether glyphosate is safe, and finding the answer
to this question is too important for us to let this be a partisan
issue. These are chemicals that people have in their homes. This
is on the food our children eat. We should be able to trust that the
science we rely upon to make public health decisions is not being
distorted or manipulated.

While the tactics used by industry to influence science may have
dramatic negative consequences on the independence and credi-
bility of scientific review boards or advisory panels, the real victims
of this kind of designed ignorance are everyday people. Without
credible science to determine safe levels of exposure, millions of
people around our country will be at risk.

Dr. Sass, how do science agencies like IARC function in order to
protect the public health?

Dr. Sass. Thank you. IARC and other public health institutes
put out very credible information about the potential hazards of
chemicals and other substances. After reviewing all the data,
IARC, for the glyphosate assessment, brought experts from all over
the world from multiple different countries. They have different
areas of expertise. They all come together as a working group.
They—all of the discussion of all of the data—publicly available
data is done in front of everybody. There’s a plenary session where
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people get to also discuss what the different subject matter experts
have come up with in their area.

And the result of these very credible, transparent, publicly gen-
erated hazard assessments is to then support potentially risk as-
sessments but also to support nonregulatory or even non-risk-re-
lated decisions that can be made, for example, not only by govern-
ment regulatory agencies but also by forward-thinking companies
and businesses looking to work with safer or less toxic or less haz-
ardous chemicals are starting to replace it in their products.
There’s retailers that care about this. There’s a whole area of green
chemistry that’s very interested in this, and of course medical pro-
fessionals, occupational health experts, all of these people care
about understanding the hazard of materials even if they don’t—
haven’t—there hasn’t been a full risk assessment to understand po-
tencg and dose-response and the other things that come after-
wards.

Mr. ToNKO. And why is it important that independent bodies re-
view chemicals for potential exposure risks?

Dr. Sass. Well, all the available data should be looked at. I be-
lieve that, but that’s also what the agencies believe and it’s what
TARC did. Many of the studies that relied on were supported or
sponsored by the regulated industry, and that’s fine. That’s normal.
That happens. But there are systematic review procedures for re-
viewing and evaluating confidence in those studies on a lot of dif-
ferent parameters. And if all of those different parameters aren’t
available to do a proper robust review and assessment of the con-
fidence, then it’s more difficult.

And so we should—instead of a priori making decisions about
what data is in or out of the pot, it should all be looked at and re-
viewed, which is what IARC did.

Mr. ToNkO. Thank you. Mr. Chair, I have several documents
which I would like included in the record, including the Monsanto
battle plan, laying out their preliminary attack on IARC, the IARC
preamble defining the roles of working group members and partici-
pants, a list of participants from the IARC glyphosate Monograph,
commentaries by several scientists on the strength of the IARC
glyphosate evaluation, the FIFRA Science Advisory Panel report
from December 2016 concluding that EPA did not follow its own
guidelines for carcinogen risk assessment in evaluating glyphosate,
and a letter from the United Nations special rapporteur stressing
how essential the work of the National Institute of Environmental
Health Science is to protecting human rights.

Mr. Lucas. Without objection.

[The information appears in Appendix II]

Mr. Lucas. And the gentleman’s time is expired.

Mr. ToNKO. Thank you, Mr. Chair.

Mr. Lucas. The Chair now turns to the gentleman from Texas,
Mr. Babin, for five minutes.

Mr. BABIN. Thank you, Mr. Chairman. I appreciate it. And thank
you to the witnesses for being here.

Dr. Anna Lowit, if you don’t mind, the EPA’s risk assessment
process explicitly includes opportunities for experts who did not
contribute to the assessment to review and comment on a draft of
the scientific analysis, is that correct?
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Dr. LowIT. That’s correct.

Mr. BABIN. Okay. The EPA’s risk assessments like the one on
glyphosate developed by the Office of Pesticide Programs are also
subjected to rigorous independent peer review. Is that correct?

Dr. LowiT. So EPA’s cancer evaluation has been subject to the
FIFRA Scientific Advisory Panel. That’s true.

Mr. BABIN. Okay. As I understand it, the National Academies,
which is similar to IARC, develops reports by expert panels and
has outside peer reviews and evaluate each and every report to en-
sure scientific accuracy. However, unlike EPA and NAS, IARC
Monographs do not employ any independent outside peer reviews.
Instead an TARC Monograph working group collaborates behind
closed doors to select studies, analyze data, and reach conclusions.
So without any public engagement or independent scientific peer
review, the working group acts hand-in-hand with IARC staff as
judges, juries, and executioners. Clearly, these IARC procedures
fall well short of meeting 21st-century standards for transparency
and scientific credibility. And I would like to know if you agree
with that.

Dr. LowIT. So what I can answer is EPA’s transparent approach,
that our cancer evaluation was reviewed by the FIFRA—excuse
me—Scientific Advisory Panel. The transcript from that meeting is
actually publicly available. Our document is now available for pub-
lic—will be open for public comment. It’s been released on our
docket, and so our process is quite transparent.

Mr. BABIN. Do any of the other witnesses agree with that state-
ment? Now, let me repeat it. Without any public engagement or
independent scientific peer review, the working group acts hand-in-
hand with IARC staff as judge, jury, and executioner. IARC proce-
dures fall well short of meeting 21st-century standards of trans-
parency and scientific credibility. Would you other three agree with
that? Dr. Pastoor?

Dr. PASTOOR. Yes, I would generally agree with that. I think
TARC needs to be brought up to the standards of transparency that
is exhibited by the United States EPA.

Mr. BABIN. Okay. Thank you. Dr. Sass?

Dr. Sass. I disagree because the meetings are open at IARC. Ob-
servers are invited. Monsanto was present. Other regulatory inter-
ests can also be present, so they’re public in that sense that any-
body who wants to be present can.

And I also want to point out that EPA’s Scientific Advisory Panel
review of the “not likely” classification didn’t agree with that classi-
fication.

Mr. BABIN. Dr. Tarone?

Dr. TARONE. Yes, I wouldn’t agree completely with the state-
ment, but what I believe is that right now the Monograph Pro-
gramme appears to think they have—they’re accountable to no one,
so I do need—I do think that they need to be brought in and show
some accountability to somebody. The fact that they did what they
did with the glyphosate working group, I mean, that should not
happen. The exclusion of exculpatory rodent studies many times,
there’s just absolutely no way that should happen, so I would just
like to see more accountability.
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Mr. BABIN. Absolutely. Okay. Is it scientifically proper to redo a
peer-reviewed study’s data analysis with a different statistical
analysis than was originally used for the study and then use this
reanalysis without first ensuring that it undergoes robust inde-
pendent peer review? Dr. Lowit?

Dr. LowrT. So the first half of your question is about reevalu-
ating scientific data, and I would agree with that statement, that
that is actually part of an independent evaluation of those data is
often to reevaluate the statistics. And EPA has actually in fact
redone some of the statistics for the glyphosate cancer evaluation.

Mr. BABIN. Okay.

Dr. LowiT. The second part of your question is about peer re-
view. Peer review is important, and in the case of the cancer eval-
uation, we did have our statistics evaluated as part of the Scientific
Advisory Panel.

Mr. BABIN. Thank you very much.

And Dr. Tarone, could I ask you that question?

Dr. TARONE. I have no problem with people doing independent
different types of statistical analysis, although, you know, it does
have to be peer-reviewed because sometimes you can pull tricks,
you know, get the result you want. I mean, there’s a lot of data
dredging, p-hacking it’s sometimes called that goes on. So peer re-
view is essential, though, when you’re evaluating multiple different
types of statistical analyses.

Mr. BABIN. Absolutely. And my time is expired, Mr. Chairman.
Thank you.

Mr. Lucas. The gentleman’s time is indeed expired.

The Chair now recognizes the gentleman from California, Mr.
McNerney, for five minutes.

Mr. McNERNEY. Well, thank you, Mr. Chairman, and I thank the
witnesses.

Dr. Sass, have you ever heard the term chemical trespass?

Dr. Sass. Yes, I have. It’s when you find a chemical in—usually
an industrial chemical not naturally occurring in your body that
you didn’t give permission for it to be there.

Mr. MCNERNEY. So do you think that term applies to our hearing
this morning?

Dr. SAss. I do and not just to glyphosate but -certainly
glyphosate. I mean, my guess is that there’s not many people in the
United States that are unexposed to glyphosate because of how
widespread its use is. It’s almost 300 million pounds annually, and
every—in agriculture, and every one of those pounds are put out
onto our fields, our food supplies, get into our rivers and streams
and drinking water, sources of drinking water.

Mr. McNERNEY. Well, some studies claim that human exposure
to glyphosate has increased by 500 percent in 25 years. What kind
of risks are associated with this kind of proliferation of exposure?

Dr. SAss. So we don’t understand the risks, and that’s one of the
things that I think that EPA, you know, should be doing is taking
on a proper risk assessment after a proper hazard assessment
where they acknowledge that there’s a carcinogenic risk and then
do a proper slope factor. There’s proper mechanisms to do that. But
the increase is being shown in people’s urine, and we're—so we
know that for sure. And that’s why I think that there’s probably
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]rolo unexposed population, that we’re exposed on a daily or routine
asis.

Mr. MCNERNEY. Is it also present in mother’s milk?

Dr. Sass. It is. It’s widespread and it’s—because it’s water-solu-
ble, it is present in all those fluids.

Mr. MCNERNEY. So even the youngest members of our society are
being highly exposed to this chemical?

Dr. Sass. It is, and that’s what brings up this dose poison fallacy,
this 16th-century, you know, dose poison thing is that although it
is true that, you know, we can’t be poisoned if we don’t dose our-
selves, that’s true if we’re not exposed, it’s also true that there’s
vulnerable populations. And how each of us react to those are dif-
ferently—are very different so that a pregnant woman or a repro-
ductive-age man or woman might be much more vulnerable to cer-
tain effects, reproductive effects, for example. Or if we’re exposed
to a carcinogen when we’re young while our tissues are developing
and growing and taking in—as they take in nutrients taking in
those toxic chemicals, that could be a much more damaging time.
And then the health impacts can be hardwired into the system,
whereas, for example, if I'm exposed to a dose of lead, I have prob-
ably no reaction to the same dose of lead that could cause irrep-
arable permanent harm in a developing child.

Mr. McNERNEY. Thank you. Some folks are critical of the World
Health Organization, and other folks are critical of the EPA’s risk
assessment. Can you explain how those assessments differ?

Dr. SaAss. Sure. I mean, primarily, for some reason the—a lot of
the criticism which I think isn’t fair is on whether IARC considered
some studies that actually weren’t available to it at the time. And
my only answer is they've got to look at publicly available data.
That’s a rule they made in advance. Industry knows that in ad-
vance. If it wants to get those studies to them in advance, they
could have done so. The chemicals are nominated. They have plen-
ty of time to do that if they want to. The—fundamentally, though,
some of the ways they’re looking at it are, for example, EPA is not
looking at the high-dose tumors. The animals have tumors at high
doses, but there’s no other indication of toxicity to the animals at
those doses, so there’s no real reason not to consider those tumor
effects to be real or valid. Like I say, instead of using an arbitrary
number, to actually use toxicological ways of assessing whether
those doses should be considered. So that’s one important thing is
to consider those doses.

The other thing is to—when you look at it, does there have to
be a clear dose-response? EPA is throwing out data if there wasn’t
an—increasing tumors with increasing doses in every study, for ex-
ample, and that’s not appropriate because many reasons. One is
that we don’t—we—animals react differently, so you have to use
your statistics to do that. EPA has used a certain statistical test.
I argue some different statistical tests. The EPA cancer guideline
says EPA should use whichever one provides the most health-pro-
tective outcome.

Mr. McNERNEY. Thank you. Mr. Chairman, I have an article
published this morning by the POLITICO describing the European
Parliament’s decision to create a special committee to investigate
potential failings in the EU system for reviewing pesticides such as



99

glyphosate. The committee will look at whether the European Com-
mission followed appropriate regulations and avoided conflict of in-
terest when it decided to renew the license for another five years.
I would like to introduce this story for the record.

Mr. Lucas. Without objection.

[The information appears in Appendix II]

Mr. McNERNEY. Thank you. And I yield back.

Mr. Lucas. The gentleman yields back.

The Chair now turns to the gentleman from Arizona, Mr. Biggs,
for five minutes.

Mr. BigGs. Thank you, Mr. Chairman. I appreciate all the wit-
nesses being here today.

And T'll start with Dr. Pastoor. You touched on your testimony,
but I'd like you to expand if you would on additional examples be-
sides glyphosate that were perhaps classified in a misleading way
by IARC.

Dr. PASTOOR. Well, you know, the—what I was trying to get at
in my testimony is that things like caffeic acid, arachidonic, these
are chemicals that we find in our diet naturally. And by just simply
declaring them to be carcinogenic is not helpful to the American
public. They need some context with that. And my criticism of
TIARC is they don’t provide that kind of context.

Mr. BigGs. And so—still with you, Dr. Pastoor. The—you've de-
scribed that as a misleading way to classify these potential haz-
ards, and you've advocated for a risk assessment as opposed to haz-
ard assessment. And I thought—and I don’t want to misinterpret,
but I thought I heard Dr. Sass refer to this kind of dose-level-type
thing as being 16th-century—a 16th-century approach. Do you
want to rebut that?

Dr. PASTOOR. I definitely do. I think it’s absolutely as true as it
was in the 16th century. And the best example I can give is the
one I gave earlier on aspirin is that the dose makes the poison. It’s
just as good at a low—in fact, the actual statement by Paracelsus
in the 16th century was that the difference between a medicine and
a poison is the dose. Aspirin is a good example of that. Two tablets
will relieve your headache. A bottle full of it will kill you. That’s
the dose makes the poison. It’s as true today as it was back in the
16th century and long before that.

It’s important to realize that because in some of these studies
that are being cited here, whether it’s glyphosate or otherwise,
these are animals that have been packed full of some of these
chemicals for a lifetime. And I'm probably one of the few people in
this room that’s actually conducted those very studies. And they go
on for two years. Theyre given to animals at the maximum dose
that they can get, and even though Dr. Sass refers to the animals
not having any adverse effects, they’re getting as much as three
percent of their diet of that particular chemical. That’s outrageous.
It’s something that no human would ever see, and the results are
meaningless and not useful in the context of risk assessment and
communication of that information to the American public.

Mr. BicGs. And, Dr. Lowit, I want to just ask you quickly—I
don’t want my time to totally expire here, but the EPA sets toler-
ance levels for residue of glyphosate, and you’ve talked about the
actual exposure to chemicals, not simply ask if a chemical could
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ever be a carcinogen. And EPA takes a different approach than
TIARC. Why does EPA take the approach it takes?

Dr. LowiT. So EPA is a risk-based organization, which is con-
sistent with federal statute and largely for the reasons that Dr.
Pastoor just explained, that it is important to assess not only the
hazard but the exposure of a particular chemical. And it is at that
intersection of hazard and exposure where we understand risk.
And our job is to understand risk to the American people.

Mr. BiGGs. And I’'m going to close out here by just covering a cou-
ple of statements. We've heard one of—previous questioners—when
he was giving his statement prior to asking question says we don’t
want the, quote, “science we rely on is not distorted or manipu-
lated,” close quote. He didn’t want that—our science to be distorted
or manipulated. And additionally, the idea of independent bodies
look at this—we want independent bodies to be looking at these
types of chemicals and potential hazards to us.

But what if there is a conflict of interest? And I'm going to intro-
duce—Mr. Chairman, without objection, I'd like to introduce a let-
ter written in 2002, 15 years ago or so, by one of our panelists Dr.
Sass where she noted that IARC’s working groups are made behind
closed doors, no transcripts of the deliberations are publicly avail-
able. Most significant, the voting of the working group members is
never made public. This lack of transparency and lack of public
oversight makes peer review impossible.

In the letter that we received back from Dr. Wild, at this point
there’s no indication that any of the processes have changed in the
last 16 years, and thus, I'm very concerned about IARC and their
processes in this issuing these monologues and—or, excuse me,
Monographs. And with that, Mr. Chairman, I introduce that letter.

Mr. Lucas. Without objection.

[The information appears in Appendix II]

Mr. Lucas. The gentleman yields back the balance of his time?

Mr. Bicas. I do, thank you.

Mr. Lucas. And the gentleman—or the Chair now turns to the
gentleman from Colorado, Mr. Perlmutter, for five minutes.

Mr. PERLMUTTER. Thanks, Mr. Chair.

And, Dr. Sass, I'm just going to ask you a pretty open-ended
question. I've been able to sit through some of this testimony. Obvi-
ously, there’s some very different approaches and opinions just lis-
tening to the last 15 minutes. So are there some issues that you
think really need to be brought out in more detail? And if so, what
are they?

Dr. Sass. Thank you. With regards to the IARC 2002 letter,
which I point out is quite a long time ago, at that time that was
three Chiefs of the Monograph Programme ago, and at that point
we were concerned that they were allowing people with financial
conflicted—conflicts of interest to be part of the voting working
group. And since then, they have established conflict guidelines
that are world-renowned. They’re very well-respected, they're very
well-implemented, and those kinds of things are well-tracked and
well-reported, and so there’s a comfort level. And so those issues
are not—have not been relevant for a long time.

As far as the differences between the two assessments, it really
is a difference between whether you’re doing the hazard only and
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then going to risk assessment or whether you’re conflating them to-
gether. And TARC is a hazard only. They just say whether there’s
an association with cancer or not, and then if you want to do a risk
assessment or deregulatory actions, those things will come dif-
ferently.

I do not understand why the EPA is not going through its proc-
ess to develop a slope factor and a dose response and a potency es-
timate and instead just doing—calling it not likely, dismissing
quite a lot of evidence of tumors.

And you’re wrong about Dr. Portier. He’s actually updated his ta-
bles, and there’s quite a few tumors there, which I would be happy
to submit or have someone else—have him submit to the record
that have been disregarded.

What I don’t understand is why the Pesticide Office is working
with the EPA’s Office of Chemical Safety and Pollution Prevention,
which is the science policy office, which is headed by Dr. Nancy
Beck, a former chemical industry lobbyist, to implement a system-
atic review procedure for its data that was reviewed by the Na-
tional Academies in 2007 and was called fundamentally flawed,
something the National Academies have never called anything be-
fore, instead of, for example, working with the EPA IRIS program,
the Integrated Risk Information System program, which is in the
Office of Research and Development, the science office of EPA, and
which could work with them to develop potency estimates and slope
factors and then a risk assessment at that point.

Mr. PERLMUTTER. So—let me see. So the real difference here is
one is just sort of purely data-driven in determining, you know,
whether or not there’s potential carcinogens, and then there’s kind
of a political and, you know, policy decision being made as to, okay,
it’s risky, it’s not, the dose is okay, the dose is not okay, but it’s
problematic to begin with, but we've looked at it on behalf of the
EPA and the country and say, you know, this is okay, but there’s
a problem. Is that—am I off?

Dr. Sass. No, you are spot on.

Mr. PERLMUTTER. Okay. Well, then with that, I'm going to yield
back.

Mr. Lucas. Before the gentleman yields back, would he yield to
the doctor from the EPA for a comment?

Mr. PERLMUTTER. Sure. Which—yes.

Mr. Lucas. Dr. Lowit.

Dr. LowiT. Thank you for that. So I just think it’s important that
we make sure the record is accurate. The Office of Pesticide Pro-
gram is actually part of the Office of Chemical Safety and Pollution
Prevention. And in fact Dr. Sass’ comments about systematic re-
view and the IRIS program are inaccurate. The IRIS program, as
publicly discussed in many venues in the last year, is actually mov-
ing to a systematic review which is the recommendations of the
National Academies of Sciences. So EPA’s evaluation is consistent
with the National Academies.

Mr. PERLMUTTER. Dr. Sass, do you have a comment on that?

Dr. SAss. Yes, there’s two different systematic reviews happening
within EPA and parallel. One is being developed by Dr. Nancy
Beck, a former ACC American Chemistry Council lobbyist until
very recently, and one is being developed by the scientist within
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the IRIS program. The IRIS program, it doesn’t prioritize or pref-
erentially treat industry-supplied data, whereas the other system-
atic review does. For example, guideline studies—GLP it’s called,
good laboratory practices, which were developed for industry stud-
ies specifically to stop them from lying and cheating about their
data. If you apply systematic review properly, you would look at all
the data with the same rules.

Mr. Lucas. The gentleman’s time is expired.

Mr. PERLMUTTER. My time is expired. I yield back to the Chair.

Mr. Lucas. And on that note, the Chair is going to turn to the
gentleman from Louisiana, Mr. Higgins, for five minutes.

Mr. HIGGINS. Thank you, Mr. Chairman. I thank the panelists
for appearing before us today.

We have certainly challenging issues in front of us regarding
what’s real and what’s not. We all want to protect the American
people from unnecessary harm, but we also want to move forward
with sound science as we do so. So this is a bipartisan effort, and
I'm quite sure that the scientists before us and the experts that
have testified before us and have met with us in our offices agree
that we have a common goal here. The American farmer feeds the
world.

And the studies that I've read, including EPA reports and var-
ious other research documents, use verbiage like “most likely” and
“probable” and “potentially increased risk” regarding the primary
chemical within Roundup. It’s a herbicide used to increase crop
yield.

So I clearly recall a few years ago the rumor that plastic bottles
cause cancer. It was widespread. Now, we all drink from plastic
bottles. I've never seen a colleague eat the bottle.

So the usage of Roundup in reality on farms across America and
in households is used very carefully because it’s very expensive.
They use computerized dispersion on large farm machinery to care-
fully disperse the stuff. Protective clothing is worn.

So I would say that a hungry child that the American farmer
feeds across the world by the compassion and generosity of our na-
tion, Mr. Chairman, a hungry child is concerned about the—over-
coming that hunger at that moment with food provided by the
American farmer, as opposed to most likely, probable, or potentially
increased risk of cancer sometime down the line.

So I have a question. You said something, Dr. Lowit, very inter-
esting earlier. You stated that EPA conducted its assessment of
glyphosate with conservative risk assumption. Can you please clar-
ify for us what that means? What is a conservative risk assump-
tion?

Dr. LowiT. So as a measure to be resource efficient in our risk
assessment process, we use a tiering process when we evaluate ex-
posure. Our tier 1 assessments use high-end estimates that are
health protective and often even compound those assumptions to-
gether. And in the case of glyphosate we’ve done a health protec-
tive tier 1 level for—in most cases—assessment that uses health
protective conservative assumptions and came to the conclusion,
despite those conservative assumptions, that there’s no risk to hu-
mans, including infants and children.
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Mr. HiGGINS. Would you recommend changes to the IARC to
make this program—in this program to ensure transparency and
reliable reporting to the public that you're attempting to inform? Is
there some improvement or streamlining of the scientific process
where data can be shared amongst perhaps conflicting conclusions
by various scientists, including scientists from other—from organi-
zations from other nations? Can there be more transparency and
inclusion of scientific data so that we can come to a conclusion? Be-
cause, you know, the loss of Roundup would definitely hurt the pro-
duction of crop yield across the world, and there’d be an immediate
impact felt worldwide. So do you have suggestions on how to im-
prove the process so we can arrive at the truth ultimately?

Dr. LowiT. So EPA is not bound by our IARC conclusions, as
noted in my testimony. We've come to the conclusion that
glyphosate is not likely carcinogenic to humans, and that’s similar
to many other nations in the world, including our Canadian col-
leagues and the European Food Safety:

Mr. HIGGINS. European colleagues. I concur.

Dr. Sass, could you add to that?

Dr. Sass. Well, the European assessment is being investigated
because it’s been shown that they took the first draft from Mon-
santo and they barely redlined it. So I don’t think that should be
held up as the high bar.

And as far as transparency and the use of glyphosate, I just
think a proper risk assessment should be done. And what’s hap-
pening here is that the EPA is doing the hazard assessment calling
it not likely without doing the slope factor and the risk assessment
I'm guessing because it favor Monsanto’s interest for selling it
abroad.

Mr. HIiGGINS. Do you recommend that Roundup be pulled from
the market?

Dr. SAss. No, that has not been our recommendation.

Mr. HIGGINS. Thank you. Mr. Chairman, I yield back.

Mr. Lucas. The gentleman yields back.

The Chair now recognizes my neighbor from the great State of
Kansas, Dr. Marshall, for five minutes.

Mr. MARSHALL. Well, thank you, Chairman. And I guess I would
start by—you had a standing joke with my pastor, and every week
he would ask me, “Does coffee cause cancer this week, Doc?” And
I would say, “Well, I hope not” because I usually had a cup of coffee
in my hands. So I just continue to be amazed. I'm reading this and
I see that IARC, once upon a time, actually said it was a car-
cinogen, so that shocks me.

I'm also a little bit surprised to see that the United States has
given $48 million to IARC, which is located in Lyon, France, a
beautiful place by accounts of all the paintings I've seen of that
area, but I'm not sure why we’re spending American dollars over
there.

You know, to go to my question, I'll start with Dr. Pastoor, the
first one. Obviously, there’s a big difference between hazard and
risk, and on its webpage, JARC contends that it does not make a
judgment about risk. So IARC says it does not make a judgment
about risk. However, on the front page of its Monograph, it states
that it evaluates carcinogenic risk to humans. This seems really
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misleading. I'm a biochemist. I'm a physician. You can go down the
dirt here a little bit if you want to, but if it’s not saying—talking
about making judgment regarding to risk, saying something is car-
cinogenic is exactly declaring it’s a risk. Can you help me under-
stand this better?

Dr. PASTOOR. Representative Marshall, thank you for that ques-
tion because that’s core to the testimony that I'm giving today, and
that’s that the difference between the word hazard and risk is ab-
solutely crucially important because if a patient comes to you and
says, “Well, what should I do about caffeic acid?” or caffeine or
whatever they’re asking you about, you have to put that in context,
minimize your exposure or avoid it altogether, whatever it is.

What IARC does is stops with half a loaf, half of the description.
They’re just saying it’s carcinogenic and leaves it at that point. It
is not a risk assessment. It’s simply a hazard assessment. That’s
not useful. It’s actually injurious. It’s also I think irresponsible, and
I think it’s harmful to the American public.

Mr. MARSHALL. And one of our jobs here in Congress is to
prioritize the dollars we do have on research. And in Kansas we
have big issues with the sugarcane aphid, with the wheat mosaic
virus. I mean, to me, prioritizing monies for those would seem to
be—take precedent over this.

I'll go to Dr. Lowit with my next question. I think just to ham-
mer this point home, explain to me the EPA—so I'm new to Con-
gress. How does the EPA make its assessment? Is it hazards only?
When you determine what chemicals are safe or not, do you use
just the hazard assessment or how do you do it?

Dr. LowiT. So, consistent with federal statute, EPA does risk as-
sessments, so we evaluate both the hazard and the exposure and
then evaluate them together.

Mr. MARSHALL. Does that often lead to a—are there examples of
some chemicals that are a hazard only and—as opposed to a risk
as well?

Dr. LowIT. As a general rule, no. EPA does risk assessment, not
hazard assessment.

Mr. MARSHALL. Okay. Thank you. I yield back.

Mr. Lucas. The gentleman yields back. I believe everyone’s had
an opportunity for questions.

Does the Ranking Member have any concluding comments?

Ms. JOHNSON. I don’t. Thank you.

Mr. Lucas. The Ranking Member does not.

The Chair simply wishes to thank our panel for being here and
to express our appreciation for the insights gained today. Obvi-
ously, this is a subject matter that we will continue to delve into
with great depth.

And in particular to our fellow public official from the EPA, I ap-
preciate the challenges you're caught between.

With that, the record will remain open for two weeks for addi-
tional written comments and written questions from the Members.

This hearing is adjourned.

[Whereupon, at 12:32 p.m., the Committee was adjourned.]
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ANSWERS TO POST-HEARING QUESTIONS
Responses by Dr. Anna Lowit
HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY

“In Defense of Scientific Integrity: Examining the IARC Monograph Programme and
Glyphosate Review”

Dr. Anna Lowit, Senior Science Advisor, Office of Pesticide Programs, U.S.
Environmental Protection Agency

Questions submitted by Rep. Lamar Smith, Chairman,
Committee on Science, Space, and Technology

Dr. Sass noted the importance of EPA protecting all populations from health risks posed
by chemicals, implying that EPA does not do this.

1. Does EPA consider risks to sensitive subpopulations, including children, when it
conducts pesticide risk assessments and determines allowable exposures?

EPA conducts risk assessments prior to establishing tolerances (maximum residue limits) for
pesticide residues on food. In conducting these assessments, as required by the Food Quality
Protection Act (FQPA), EPA considers the special susceptibility of children to pesticides by
using an additional tenfold (10X) safety factor when setting and reassessing tolerances unless
adequate data are available to support a different factor. Based on the data requirements in 40
CFR Part 158, food use pesticides typically have toxicology studies to evaluate effects in
pregnant animals and their fetuses and young rats up through adulthood. In the specific case of
glyphosate, EPA has seven such toxicology studies. In addition, as standard practice in deriving
regulatory values, EPA applies a tenfold factor to account for human variability, including
potentially sensitive populations.
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Responses by Dr. Timothy Pastoor
HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY

“In Defense of Scientific Integrity: Examining the IARC Monograph Programme and
Glyphosate Review”

Dr. Timothy Pastoor, CEO, Pastoor Science Communications

Questions submitted by Rep. Lamar Smith, Chairman,
Committee on Science, Space, and Technology

In 2003, Dr. Sass stated that “all deliberations of the IARC working group are made
‘behind closed doors,” and that no transcripts of the deliberations are publicly available.
Most significant, the voting of the working group members is never made public. This lack
of transparency, and lack of public oversight makes peer-review impossible.” Dr. Sass
explained that the statement was made many years ago, and she no longer held those
criticisms after being invited to a Monograph Programme meeting.

1. Has the IARC Monograph Programme changed its practices since 2003 in a way that
makes the quoted statement no longer applicable?

The IARC Monograph Programme' has not changed in any substantive way that would make
their process any more transparent. In fact, modest changes since 2003 have done more to
ensconce their practices and have made the deliberation table smaller and, in effect, moved the
table to a darker room. Along with the scientific shortcomings pointed out in a paper? that I co-
authored with nine other scientists, Dr. Sass’s criticisms of the Monograph Programme’s closed-
door policies, including lack of transcripts and voting records as well as public oversight was
true in 2003 and is still true today. )

Observing IARC’s working practices up close should have verified that the Programme is
actually designed to be closed. Whether or not this is deemed to be an acceptable practice, the
Programme has been diligent in clearly describing procedures that carefully selects what the
Programme considers acceptable meeting participants, shields them from data and
communication not provided by the Programme, and keeps deliberations closely guarded. This
process is part of the Programme’s Preamble and has been reconsidered and reaffirmed since
2003.

! My comments are related to IARC’s Monograph Programme and do not necessarily refer to IARC on the whole. I
will refer to the IARC Monograph Programme as either “the Monograph Programme” or “the Programme”.

2 Boobis, A.R., Cohen, S., Dellarco, V., Doe, J.E., Fenner-Crisp, P.A., Moretto, A., Pastoor, T.P., Schoeny, R.,
Seed, J., Wolf, D.C., Classification schemes for carcinogenicity based on hazard-identification have become
outmoded and serve neither science nor society, Regulatory Toxicology and Pharmacology (2016),
http://dx.doi.org/10.1016/j.yrtph.2016.10.014
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Central to Dr. Sass’s 2003 criticism is peer review, which means that the output of the Working
Group should be reviewed by scientists outside of the Programme. Peer review is fundamental
in scientific deliberations; however, the Programme does not solicit or consider review of its
conclusions by the public even though Advisory Groups have requested some form of public
input’, Any scientific deliberation with the scope and impact of the IARC Monograph
Programme should be reviewed, just like any manuscript that may be published in a journal, and
the additional viewpoints of the reviewers carefully considered. For example, the US EPA put
in place processes for expert input, discussion, and transparency that should be guideposts for
revising the Monograph Programme. Dr. Sass’s 2003 criticism was valid then as it is now.

The Programme has been challenged to consider a broader slate of experts on the Working
Group*, including those from the private sector with valuable in-depth knowledge on a particular
substance. This request has been consistently rebuffed for fear of bias. Whereas bias is a
legitimate concern, clear acknowledgements of orientation and potential conflicts would offset
this concern and augment the Working Group with important and constructive input.
Furthermore, such invited experts should be given an opportunity to draft sections of the
monograph that pertain to their expertise. Currently, that is not the case. Invited experts and
observers are kept at arm’s length. Dr. Sass’s invitation as an observer was strictly that: to
observe, but not participate. If she or others have specific and valuable capabilities and
knowledge regarding a particular substance, they should be allowed full participation or, at the
very least, opportunities for input on data and draft monographs.

Given that there is no record of voting, as pointed out by Dr. Sass, and because only “consensus”
conclusions are published, there is no way to discover whether consensus is a majority vote
(with minority opinions) or truly an agreement among the experts. The Programme would
benefit greatly by having votes made public and the voices of dissenting experts made known.
One way of doing so would be to have a minority report. However, neither the votes nor
minority opinions are made public.

Whereas the Monograph Programme convenes experts of international standing and has
articulated its procedures, there is much that could be done to improve the legitimate concerns

3 From: JARC Monographs on the Evaluation of Carcinogenic Risks to Humans INTERNAL REPORT 05/001
Report of the Advisory Group to Recommend Updates to the Preamble to the IARC Monographs 4-6 MAY 2005:
“6c. Public comments on first drafts. There was a request that first drafts should be completed well before the
meeting and placed on the [ARC website for public comment [ECETOC/IISRP]. Another commenter noted that
since first drafts are sent to Observers, they should also be made available to others who request them [Huff].”

* Manolis Kogevinas: “...IARC is obsolete regarding the openness of the evaluation procedures. It would be
impossible to establish procedures similar to those used by the USEPA, but measures should be taken to identify
interested parties and to allow the expression of their views. This later could be done through the presence of a few
partners at the meeting in Lyon (say corresponding to a max of 10-20% of the number of voting members in the
working group), and also procedures that allow the submission of written comments to the working group even if
not present.”” From: IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Advisory Group to
Recommend Updates to the Preamble, Lyon, France: 4-6 May 2005, Comments from recent meeting chairs and
subgroup chairs on the 1991version of the Preamble.
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expressed by Dr. Sass 15 years ago. To that end, I include relevant text from my February 6,.
2018 testimony, which articulates the essential elements of transparency and integrity:

Along with being a scientifically antiquated program, serious questions have been raised about
the integrity of IARC’s process. Any agency whose evaluations are used to influence public
health decisions must be transparent and fully accountable to the public. If this committee and
the member countries of IARC do not address the numerous allegations of questionable ethical
practices, undisclosed conflicts of interest, and lack of transparency, then the scientific reforms
suggested here will be irrelevant.

There are certain basic standards of accountability, transparency, and simply good science on
which IARC presently falls short that should be the guideposts for any effective reform of the
monograph process. These include: '

o Selecting working group and other advisory members with necessary expertise,
regardless of affiliation;

o Declaring the affiliation and potential conflicts of interest of all participants;
o Considering ALL available data;

o Providing a clear explanation why certain data are or are not included in the
review;

o Adhering to the principles of systematic review, such as those described by The
National Toxicology Program's Office of Health Assessment and Translation
(OHAT) and Cochrane Consumer Network;

o Fully communicating the results of the agency’s review in a timely manner;

o Including the opinions of all reviewers and the degrees of consensus and dissent.
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Dr. Sass referred to “systematic review” and stated that there are two versions being
developed.

2. Whatis “systematic review,” why is it important, and how should the IARC
Monographs Programme use it?

Systematic review is a well-defined, stepwise process to acquire, select, and evaluate a broad
array of data for decision making. Perhaps the best-defined process was developed by the Office
of Health Assessment and Translation (OHAT) of the United States National Toxicology
Program?. The “Handbook” is based on other, similar processes such as Cochrane Collaboration,
Navigation Guide, GRADE Working Group, CAMARADES, SYRCLES. All of these processes
seek to collect ALL information, transparently evaluate the scientific and contributory value of
each study and draw conclusions that are scientifically and procedurally credible.

Although the Monograph Programme has considered systematic review, the Programme has
shown little evidence of employing it. In a 2014 Advisory Group review’, the Programme
considered incorporating systematic review in its procedures. However, the Programme’s
Preamble has not been revised to reflect this sentiment and the practices of the Programme give
no evidence that such a structured and transparent process has been put in place. I am not aware
of one, much less two, versions of systematic review being developed by the Programme.

OHAT’s process is illustrated in “Figure 17 and “Figure 3”, which are reproduced from the
OHAT handbook. Three notable points can be seen in these figures: one is that public comment
is a feature of each stage of the systematic review. As stated in my answer to Rep. Smith’s first
question, peer review and public input is fundamental to robust scientific review.

> Handbook for Conducting a Literature-Based Health Assessment Using OHAT Approach for Systematic Review
and Evidence Integration

¢ Footnote taken from the OHAT Handbook:

GRADE Working Group - Grading of Recommendations Assessment, Development and Evaluation (short GRADE)
Working Group began in the year 2000 as an informal collaboration of people with an interest in addressing the
shortcomings of present grading systems in health care.

CAMARADES (Collaborative Approach to Meta-Analysis and Review of Animal Data from Experimental Studies)
provides a supporting framework for groups involved in the systematic review and meta-analysis of data from
experimental animal studies. As of December 2014, CAMARADES has five global national co-ordinating centres:
University of Edinburgh, Florey Institute of Neuroscience & Mental Health, Radboud University Nijmegen Medical
Centre, University of California San Francisco and Ottawa Hospital Research Institute.

SYRCLE (SYstematic Review Centre for Laboratory animal Experimentation) was officially founded in 2012.
SYRCLE

focuses on the execution of SRs of animal studies towards more evidence-based translational medicine.

7 IJARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Internal Report 14/002, Report of the
Advisory Group to Recommend priorities for IARC Monographs during 2015-2019, 7-9 April 2014; Section 2.2.
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Second, studies and data from a broad range of sources, not just published studies, are
considered and are evaluated for quality before being used. By evaluating for quality, the
studies are given proper weight in deriving conclusions.

Third, as shown in “Figure 37, the OHAT process integrates exposure into the evaluation to give
proper context to the toxicological conclusions so that a “level of concern” can be
communicated. Combining toxicological conclusions with exposure is risk assessment, which is
the way hazard data (toxicity) is given proper context in communicating to the public the
likelihood an effect may occur in human populations. Unlike all major human health regulatory
agencies, the IARC Monograph Programme is hazard-based and not risk based. The Monograph
Programme titles itself as evaluating carcinogenic risks to human when in fact it does not. Itisa
hazard identification process, stopping at the toxicological conclusions, providing no context of
exposure or risk. As I stated in my testimony, this is confusing and unhelpful to the public and
decision makers who need scientists to describe the potential impact on their lives from
substances as diverse as plutonium, red meat, or aloe vera. ‘

The Monograph Programme should adopt systematic review procedures, such as the OHAT
process, and should revise the Preamble and working practices to reflect such adoption.

Figure 1. Evaluation Process for OHAT Monographs.
Peer Review

Plan for Evaluation ssmmenlp  Conduct Evaluation

sosmmaly  and Publish OHAT

Monograph

The use of d is in the ava jon planning and conduct phases and consists of Steps 1-7 {Rooney et of. 2014}
* federally chartered advisory group
** notincluded in state-of-science evaluation or expert panel workshop report
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Figure 3. Systematic Review in the Context of an OHAT Hazard identification or Level of Concern
Conclusion

it

Level of Qoncern
Conclustons®

pvalop Macand
identifcation
Con

ADME = absorption, distribution, metabolism, excretion
*NTP is currently updating the NTP approach for reaching level of concern contlusions {expected 2016/2017)
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Responses by Dr. Jennifer Sass
HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY

“In Defense of Scientific Integrity: Examining the IARC Monograph Programme and
Glyphosate Review”

Dr. Jennifer Sass, Senior Scientist, Natural Resources Defense Council

Questions submitted by Rep. Suzanne Bonamici, Ranking Member,
Subcommittee on Environment

Dr. Sass, the chemical industry has a long history of attempting to influence the scientific
conversation around its products and their potential health dangers, and it appears that
Monsanto has engaged in a campaign to influence the dialogue surrounding glyphosate.
Unfortunately, we seem to hear daily reminders of just how dangerous misinformation and
misdirection can be.

1. How has Monsanto attempted to influence the classification of glyphosate, while -
attempting to conceal their own involvement in those actions?

Monsanto appears to have undertaken a public relations and lobbying campaign to undermine
the IARC’s scientific work. The industry-led criticisms of the IARC Monographs are part of a
public relations campaign documented in internal Monsanto documents made public as a result
of court proceedings. These documents are available at the USRTK.org public website' and
summarized in part in the report by the Minority Staff of the House Science Committee,
“Spinning Science and Silencing Scientists: A Case Study in How the Chemical Industry
Attempts to Influence Science”. These efforts include:

* Monsanto supported websites such as Genetic Literacy Project and Academics Review
to give the false impression that non-industry third parties are defending the safety of its
cancer-causing products and attacking IARC’s credibility and conclusions.? The websites
failed to disclose ties to Monsanto;*

* Monsanto sponsored academics to publish papers in scientific journals defending
glyphosate’s safety, and attacking IARC’s credibility and conclusions;*

! USRTK.org documents at https://usrtk .org/wp-content/uploads/2017/03/ORDcommentsonOPPglyphosate. pdf
Zhitps://usrtk.org/wp-content/uploads/2018/02/REVISED-FINAL-Minority-Staff-Report-on-Glyphosate-
2.6.2018.pdf

3 For example, Genetic Literacy Project. See https://gmo.geneticliteracyproject.org/FAQ/is-glyphosate-roundup-
dangerous/. Also see Academics Review website: hitp:/academicsreview.org/2015/03/iarc-glyphosate-cancer-
review-fails-on-multiple-fronts/

# hitps://usrtk org/hall-of-shame/jon-entine-the-chemical-industrys-master-messenger/

* https://www.npr.org/sections/thesalt’2017/03/15/520250505/emails-reveal-monsantos-tactics-to-defend-
glyphosate-against-cancer-fears
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« Monsanto worked with European and US officials at EFSA and USEPA to develop
glyphosate assessments that deny a link between glyphosate and cancer, following the
same talking points as Monsanto and citing Monsanto-sponsored reports.

These attack strategies are aggressively promoted by corporate chemical trade organizations that
include Monsanto among its members: the International Life Sciences Institute” (representing
food manufacturers); CropLife America International® (representing Agrochemical
manufacturers); and the American Chemistry Council® (representing chemical manufacturers)
that was dubbed “The Cancer Lobby” by NY Times columnist Nicholas Kristof. !

The chemical industry attack on IARC has also been described in a scientific journal publication
authored by Dr. Jonathan Samet, a prestigious medical professor and frequent Chair of National
Academies committees as, “...archetypical of strategies for creating ‘doubt” about scientific
evidence that has policy implications. Such strategies can be traced to the ‘playbook’ of the
tobacco industry for discrediting findings related to active and passive smoking,”!!

2. If Monsanto, and other chemical companies, can routinely succeed in manipulating
the scientific record, what does that mean for scientific bodies like IARC or EPA’s
IRIS program, and most importantly for the public’s health and safety?

Americans rely on objective public policy to protect them from hazards in their environment.
Unbiased chemical assessment provided by bodies like WHO-IARC and EPA-IRIS have been
instrumental in providing credible scientific information about chemical hazards. This
information is used to support regulatory measures to limit or prevent harmful chemical
exposures, as well as non-regulatory interests such as innovative green chemistry strategies,
medical and health providers, reduced risk product formulators and manufacturers, retailers, and
consumers. Manipulation of the scientific record by private or political interests will block the
potentially lifesaving information from reaching the public for policy or even individual
consideration.

S https://www.nrdc.org/experts/jennifer-sass/monsanto-mouthpieces-house-science-committee-epa-eu-efsa

7 http:/ilsina.org/about-us/membership/

8 https://monsanto.com/company/partnerships/q/is-monsanto-in-any-way-affiliated-with-croplife-international/

? https://www.americanchemistry.com/Membership/MemberCompanies/

19 NYTimes Oct 6, 2012. http://www.nytimes.com/2012/10/07/opinion/sunday/kristof-the-cancer-lobby.htmi

' Jonathan M. Samet; The IARC monographs: critics and controversy, Carcinogenesis, Volume 36, Issue 7, 1 July
2015, Pages 707709, htips://doi.org/10.1093/carcin/bgv062
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Dr. Sass, after the JARC decision, California’s Office of Environmental Health Hazard
Assessment (OEHHA), decided to include glyphosate on the state’s list of products known
to cause cancer. That listing would require Monsanto to include a warning label on its
product. Monsanto is suing to stop the labeling requircment.

3. With everything you know about glyphosate, wouldn’t it be better for consumers to
have that information before they decide to purchase and use the product? Don’t our
communities and families deserve to know exactly what chemicals they are spraying in
their parks and backyards?

In additional to sound federal policy, Americans must make individual decisions to protect
themselves from environmental hazards, These decisions are only effective when informed by
objective science that is free of financial influence and clearly conveyed to the consumer.
Indeed, there is nothing new about using labels to help the public make informed decisions.
Labels based on independent science are already used to reduce poor health outcomes related to
nicotine consumption, household chemical interactions, or fetal impacts related to alcohol
consumption.

When science clearly indicates risks to human and environmental health- such as the case with
glyphosate, the public must be informed of those risks as a way to make prudent decisions and to
lower future societal costs. The health risks posed by glyphosate include potentially elevated
risks of blood cancers such as non-Hodgkin lymphoma (NHL) and possibly also acute myeloid
leukemia (AML). AML is a very serious fast-growing cancer, with a five-year survival rate of
only 27%. The Agricultural Health Study found a possible association at the 90% confidence
level. The IARC Working Group identified epidemiologic studies from the US, Canada and
Sweden that reported an elevated risk of non-Hodgkin lymphoma (NLH), a type of blood cancer,
associated with exposure to glyphosate, even after adjusting for exposure to other pesticides.
Most Americans would likely want to know if a chemical that they are using in their
communities, homes and around their families are associated with any form of cancer or other
adverse health outcomes.

We cannot let Monsanto’s attack on IARC over glyphosate set a precedent. Allowing vested
interests to successfully control and censor the science that raises concem about the safety of
their products will encourage other manufacturers of harmful chemicals to attack science rather
than improving their products and providing meaningful information to protect their customers.
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Responses by Dr. Robert Tarone
HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY

“In Defense of Scientific Integrity: Examining the IARC Monograph Programme and
Glyphosate Review”

Dr. Robert Tarone, (retired) Mathematical Statistician, U.S. National Cancer Institute and
Biostatistics Director, International Epidemiology Institute

Questions submitted by Rep. Lamar Smith, Chairman,
Committee on Science, Space, and Technology

Aaron Blair, the chair of the [IARC working group on glyphosate knew of exculpatory
epidemiological data from the Agricultural Health Study, but did not share that knowledge
with other working group members. An advanced draft of the updated AHS was
circulating between its authors in early 2013 and they published a subset of the data in
2014 without the inclusion of herbicide data — a decision you described in your 2016 paper
as “difficult to comprehend or justify.” The study was finally published in December 2017.

1. Given your extensive history of over 300 scientific publications, your direct experience
with publishing data from the AHS, and the state of the draft manuscript in 2013, why
do you believe it took AHS this long to publish this most recent data?

I remain puzzled by the failure of the AHS investigators to include the herbicide results in their
2014 PLoS One paper. The main reason [ have seen given in the press for the exclusion of
herbicides is that the paper was getting too long, but I don’t buy that explanation. PLoS One is
an online publication and the instructions for the authors clearly state that there is no restriction
on paper length or the amount of data presented (e.g., the number of tables or figures in a paper).
As noted in my European Journal of Cancer Prevention paper, the previous similar AHS
publications (i.e., looking at one disease and exposure to various pesticides) had all included
pesticides from all four classes (i.e., herbicides, insecticides, fungicides, and fumigants), even
though most, if not all, of the previous papers were published in print journals for which there
are page restrictions. The fact that herbicides constituted the class of pesticides excluded from
the 2014 PLoS One paper is particularly difficult to understand. The March 2013 draft
manuscript was clearly intended for a print journal (there were supplementary tables that were to
be published online — a common practice now for most print journals), and the primary tables to
be included in the text of the print paper were restricted to only 16 pesticides — those for which
the authors judged there to be strong a priori evidence for an association with NHL. Ten of
these sixteen prioritized pesticides were herbicides, so the authors went from focusing primarily
on herbicides (because of prior evidence) in the Spring of 2013 to excluding all herbicides in the
Fall 0of 2014. The 2017 paper was restricted to glyphosate, so the AHS investigators have still
not published the results for NHL risk and the other 17 herbicides. David Spiegelhalter was
quoted in the June 14, 2017 Reuters article on the AHS draft papers as concluding that none of
the herbicides showed evidence of an association with NHL, an assessment that I agree with.
Investigators sometimes fall in love with their favorite hypotheses, and the focus on herbicides
in the March 2013 draft paper is consistent with my perception that many AHS investigators
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believed it likely that herbicides were responsible for increased NHL risk in Midwest farmers.
Perhaps they were so disappointed in the negative herbicide results that they excluded them from
the 2014 PLoS One paper, hoping that with the accrual of additional NHL cases from longer
follow-up some of the herbicide results might tum positive.

This is not explicitly an IARC problem, because the IARC criteria require that deliberations of
Working Groups be restricted to data from published papers. The AHS is so well known and
respected, however, that one would think that an exception might have been made in the
glyphosate deliberations, particularly since Aaron Blair was the Working Group chairman and
could have presented the updated AHS results for glyphosate and NHL during deliberations.
This would have required a departure from strict IARC criteria, however, so I view this as
primarily an AHS problem
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In your testimony you alleged that a scientific publication summarizing rodent study data
(Greim et al.) was provided to IARC staff 30 days prior to the working group meeting and
that this was too late for data to be reviewed adequately. Records made available as part
of ongoing litigation demonstrate that IARC staff were alerted to the availability of Greim
et al. on the day it became available online, which was also the data submission deadline
for the monograph working group. Additionally, the chair of the animal data subgroup
for the monograph stated that he did not receive a copy of Greim et al. prior to the
Monograph 112 meeting and therefore did not have time to incorporate the data into the
monograph.

2. Based on these facts, does the inability to consider Greim et al. appear to be a problem
with the timing of when IARC staff received the publication or with the delay by IARC
staff in providing the publication to the animal data subgroup?

I have never alleged anything (in testimony or in my paper) about whether the Greim et al. paper
was received by IARC in a timely fashion. What 1 know about the Monograph 112 Working
Group deliberations on glyphosate comes from my reading of the glyphosate chapter in
Monograph 112. It was Dr. Sass who alleged in her testimony that the Greim et al. paper was
only provided 30 days prior to the Working Group meeting and that this was too short a time for
it to be reviewed adequately. 1have assumed that since the IARC Monograph 112 Working
Group cited in the reference list, deliberated upon, and discussed the Greim et al. paper in the
Glyphosate chapter that it had met all IARC criteria for inclusion in Monograph 112 Working
Group deliberations. The Working Group discounted the paper, but if anyone on the Working
Group or on 1ARC staff had taken the time to read it they would have seen that the summary
tumor data from all rodent studies (including all those relied upon by IARC) were made
available in supplementary online tables. The fact that the Greim et al. paper might have been
provided too late for careful review does not absolve IARC staff or the Working Group members
from the responsibility of doing a thorough and careful evaluation of those rodent studies that
IARC relied upon in the glyphosate deliberations. How is it possible that they could devote
three paragraphs to discuss male renal tumors in the first CD-1 mouse study, but then not even
discuss renal tumor pathology in the one paragraph devoted to the second CD-1 mouse

study? Similarly, how could they emphasize a high dose male finding for hemangiosarcomas in
the second CD-1 mouse study, but not even mention hemangiosarcomas in the discussion of the
first CD-1 mouse study, in which the mice were exposed to even higher glyphosate levels than in
the second mouse study? IARC has been evaluating rodent tumor studies for over 40 years and
IARC staff knew that there were renal tumor data from the second mouse study and
hemangiosarcoma data from the first mouse study. It is inconceivable that IARC staff could find
only the renal tumor data for male mice from the first CD-1 mouse study and only the
hemangiosarcoma data for male and female mice from the second CD-1 mouse study. All
relevant tumor data should have been provided to the Working Group members for consideration
in their deliberations. Including only tumor data that supported the conclusion that glyphosate
causes tumors in mice while excluding tumor data from the very same studies that refuted that
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conclusion was inexcusable, scientifically unjustifiable, and renders the IARC classification of
glyphosate as a possible human carcinogen invalid.
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DOCUMENTS SUBMITTED BY REPRESENTATIVE SUZANNE BONAMICI

DR. WILD LETTER (JANUARY 11, 2018)
International Agency for Research on Cancer

@Waﬂdﬂe@lth
Organization

150 cours Albert Thomas The Honourable Lamar Smith

69372 Lyon cedex 08, France Chairman
Office of the Director Committee on Science, Space, and Technology
Tel:+334 72738577 &
Fax: +334 72 73 85 64
E-mail; director@iarc.fr - The Honourablg Andy Biggs
http:www.iarc.ir Chairman
. Subcommittee on Environment
&
The Honourable Frank Lucas
Vice Chairman

Committee on Sclence, Space, and Technology

Congress of the United States
House of Representatives

2321 Rayburm House Office Bullding
Washington, DC 20515-6301

United States of America

E-mall: ¢/o juliya.grigoryan@mail.house.gov

Ref.: RC/69/2-USA; IMO/75/2-112 11 January 2018
CPW/mg

Dear Congressmenh Smith, Biggs and Lucas,

| refer to your letter dated 8 December 2017. | welcome the further opportunity to address the
Committee’s questions and to provide additional clarifications regarding the issues you raise about
the Monographs Programme of the International Agency for Research on Cancer (IARC).

Regarding your allegations concerning Dr Christopher Portier, IARC is not aware of any
contractual relationship existing between Dr Portier and fitigation lawyers relating to glyphosate at
the time of the Monograph meeting In March 2015, when glyphosate was evaluated. However,
1ARC did take account of other real or apparent conflict of interests declared by Dr Portier,
specifically his part -time role with the Environmental Defense Fund. On this basis, IARC invited
his participation in the meeting as an /nvited Specialist’ and his declared conﬂxct of interest was
made pubtic on the IARC Monograph website.

Like all other meeting participants, including Observers? and Representatives®, Dr Portier had full
access to draft documents and discussions during the meeting, and was recognized to speak at
the meeting. However, as an Invited Specialist, Dr Portier was not a member of the Working
Group? that was responsible for the critical reviews and evaluations developed during the meeting,
including the work performed in sub-groups assessing the epidemiology, animal bioassays or
other relevant mechanistic data. Moreover, none of the 16 Working Group members - or any other
meeting participant (including the Observer from Monsanto, other Observers, and the US EPA
Representative) - signaled any attempt at undue influence by Dr Portier, Accordingly, any

1 As spacified in [ARC (2008). Preamble lo the IARC Monographs. hito:// 1 iarg fr/ {5 lef.
21d.

3/d.
41d,
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The Honourable Lamar Smith, the Honourable Andy Biggs & the Honourable Frank Lucas Page 2
Ref.: RC/69/2-USA; IMO/75/2-112 11 January 2018

allegation that Dr Portier unduly influenced the Working Group énd the consensus evaluation
reached does not, to my knowledge, have any factual basis.

Regarding Dr Portier's activities subsequent to this meeting, IARC does not have any official
relationship through which to influence such activities and can bear no responsibility for them. You
additionally refer to Dr Portier having chaired a “glyphosate Advisory Group®®, but there was no
such group. What Dr Portier chaired, in April 2014, was the “Advisory Group to Recommend
Priorities for JARC Monographs during 2015-2019". This Advisory Group comprised 21 members
from 13 countries and recommended over 80 different agents for IARC to consider for evaluation
over the five-year period mentioned, one of which was glyphosate. The IARC Secretariat took the
decislon on the five agents to be reviewed at the Monograph meeting in March 2015,

With respect to the Agricultural Health Study (AHS), it is important to recognize that this is a
prospective study that has been ongoing since the 1990s in two US States (lowa and North
Carolina). Publications about the AHS date back more than 20 years®, and incremental updates
are published periodically. It is therefore incorrect that “the study was just recently published for
the first time"?. Even the most recent publication, appearing in 2017 - some 30 months after the
Monograph evaluation of glyphosate - is not a “final" publication, as the study is ongoing.

At the time of the Working Group’s 2015 classification of glyphosate, several peer-reviewed
publications from the AHS were available®, As the AHS is a large and well-conducted study, it was
one of the key ones evaluated by the Working Group. The AHS is mentioned in the JARC
Monograph on glyphosate®, counter to any suggestion that it “should have been mentioned”*®but
was not. In fact, in the Monograph!l, the published AHS results are tabulated, described in text,
and analysed as part of the Working Group's meta-analysis of non-Hodgkin lymphoma risk.

At the time of the IARC evaluation, the AHS did not report an association between non-Hodgkin
lymphoma and glyphosate. However, this null finding in the AHS did not outweigh the positive
associations found in other epidemiological studies. The Working Group took this into account in
concluding that there is "limited"*? evidence of carcinogenicity in studies of cancer in humans.
While it is accurate that "much of the research relied upon by the Monograph was on animals'’3,
it should be noted that the classification of glyphosate in Group 2A is also based on this “fimited”
evidence of cancer in humans, inclusive of the AHS, as well as on the "strong evidence that
glyphosate causes genotoxicity”*4. i

The latest publication from the AHS, in 2017, is an incremental update with a longer time of follow-
up that includes more cancer cases, Consistent with the prior results included in the IARC
Monograph, the newly published AHS update did not find an association between non-Hodgkin
lymphoma and glyphosate. New data on increased leukemia risk with glyphosate exposure in the

S Letier from Hon. Lamar Smith, Hon. Andy Biggs and Hon. Frank Lucas to Dr Christepher Wild {Dec 8, 2017).
5300 Alavanja o al. (1996). Agricultural Heaith Study, Environ Health Perspect,104(4):362-9, as cited In the JARC Meonograph on

glyphgsate.
7 Letter from Hon. Lamar Smith, Hon. Andy Biggs and Hon, Frank Lueas to Dr Christopher Wild (Dec 8, 2017).

® See JARC Manograph en glvphosate; JARC Woarking Group on the Evaluation of Garcinogenic Risk to Humans {2017). Some.
O hosphate | icidk rbici i | Agency for Research on Cancer, Lyon, France.

ate and H
hitpfmenoaraphs ars. (i ENG/Monographs/voi112/index.php
sId,

0 Letter from Hon, Lamar Smith, Hon. Andy Biggs and Hon. Frank Lucas to Dr Chyistopher Wild (Dac 8, 2017),

1% See JARC Monograph on glyphosate: IARC Working Group on the Evaluation of Carcinogenic Risk to Humans {201 7). Some
Organophosphate insecticides and Herbicldes. International Agency for Research on Cancer, Lyon, France.

hitp://monagraphs.iarc fi/ENG/Monographs/vot112findex.vhy

12 ps specified In IARC (2006). Preamble to the IARC Monographs. hitp:// raphsJare,fr

13 Letter from Hon. Lamar Smith, Hon, Andy Biggs and Hon. Frank Lucas fo Dr Christopher Wild {Dec 8, 2017).

14 See IARC Moncaraph on alyphosate; IARC Wetking Graup on the Evaluation of Carcinogenie Risk to Humans (2017). Sorne
Organophosphate Insecticidas and Harbicides. l?ieg-nationax Agency for Research on Cancer, Lyon, France.

hitp://monographs Jace [/ENG/Monographsival 1 12/index,ohp
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AHS were not, however, available to the Working Group in 2015. Because the IARC Monograph
classification reflects the consensus view of an independent expert Working Group, based on a
systematic review of all publicly available studies, it is Inappropriate to speculate about how new
data from one study (including on increased ieukemia risk) might change that expert opinion.

With regard to the quotation of Dr Aaron Blair, this appears selective and therefore is prone to
misinterpretation. As a whole, the testimony given by Dr Blair does not support any change in the
classification of glyphosate. To the contrary, when asked, “Has anything you've been shown by
Monsanto’s lawyers In the 3 hours and 40 minutes that he questioned you changed the opinions
that you had af the IARC meeting about glyphosate and non-Hodgkin lymphoma?*, Dr Blair
answered, *No"*,

With respect to the confidentiality of deliberative documents, we note that reports from the US
National Research Council routinely indicate that, “the review comments and draft manuscript
remain confidential to protect the integrity of the defiberative process.'® The European Food
Safety Authority (EFSA) differs from the US National Research Council on several key procedural
aspects, including not publically disclosing the identity of the peer reviewers and the meeting
attendees. EFSA also differs from other international agencies (including 1ARC) with respect to
some transparency issuses, including "public access fo data used in determining scientifically
slgnificant conclusions that affect policy’'?, and the reliance on draft materials developed by those
with vested interests. Options to improve transparency and conflict of mterest disclosure in EFSA
decisions are currently being explored®.

The Monographs, in full agreement with the principles of transparency and importance of “public
access to data used In determining sclentifically significant conclusions that affect policy”?, rely
on published research, and do not cite unpublished or “secret data”. IARC invites scientific
stakeholders, in limited numbers, seeking to balance participation “from constituencies with
differing perspectives” to participate in Its mestings. All participants at Monograph meetings have
full access to the draft documents and discussions, and may be recognized to speak. As publicly
announced two months in advance of the meeting on giyphosate, IARC included various
Observers, including from Monsanto, noting their disclosed conflicts of interests. However, only
the Working Group of independent experts drafts the critical reviews and evaluations. individuals
with real or perceived conflicts of interest of any kind may not draft text that pertains to the
description or interpretation of cancer data. )

Finally, like the US National Research Council, the IARC Monographs assure the integrity of the
process by maintairiing confidentiality of draft documents and of the scientific peer review
comments. !ARC’s practices are also consistent with the Joint Meeting on Pesticide Residues
‘(JMPR) (jointly administered by the FAC and WHQ), which evaluated glyphosate in 20186,
particularly with regard to the confidentiality of draft and deiiberative documents, the determination
of conclusions and decisions by consensus from all parhctpants and the adoption of the final
report by the “entire Meeting™*®,

In all, the rigorous published procedures followed in every Monograph meeting refiect IARC’s
close adherence to the highest principles of transparency, independence and scientific integrity.

15 Videotaped deposition of Aaron Earl Biair, PhD. March 20, 2017. MDL No. 2741, Case No. 16-md-0271-VC. United States District
Court, Northern District of Californla. -
* Ravlew of the Environmental Protection Agency‘s Draft IRIS Assessment of Formaldehyde {2011).
: Review of EPA‘s Integrated Risk information Systemn {IR1S) Process {2014},
hitps: ncbi.nim.nihaov 00ks/NBKZ30074/;
17 Letter fmrn Hon. Lamar Smith, Hon. Andy Biggs and Hon, Frank Lucas to Dr Christopher Wild {Dec 8, 2017).
8 Ses hitps:/iwww.efsa.europa. gg&r\lgurggrata‘gubf ngegendgneegulxeﬂﬂ 026

¥ Sea hitp:/lwww.wh inl/fondsafetylpublicati idance d
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This approach has permitied the Monographs to thoroughly evaluate many important agents,
including tobacco, hepatitis and human papilloma viruses, alcohol, air pollution and radiation,
providing a foundation for many effective cancer contrcl measures.

In this regard, I wish to acknowledge the valuable support of the US National Institutes of Health
and our other sponsors. We recognize the importance of awards such as the one to the
Monographs Pregramme in enabling scientific excellence at IARC, and also that such awards are
only merited based on successful scientific peer review of the sponsor. In respect of oversight and
accountability, the Programme is also responsive to IARC’'s governing bodies (Scientific
and Governing Councils) and to the international scientific community. Accordingly, each
IARC scientific Section is subject to in-depth external peer-review on a five-year cycle
with a panel comprised of IARC Scientific Council Members and additional subject-specific
external scientists further information about the governance of IARC is available at
http:/fwww.iarc fifen/about/governance.php. These sclentific peer reviews have had an essential
role in maintaining the scientific excellence of IARC, as reflected in an independent assessment,
based on scientific bibliographic analysis, placing IARC in the top 2% of medical research
organizations worldwide?,

While assuring you of my commitment to the oversight and accountability of the Agency to its
funding sponsors, its governing bodies and the international scientific community, | remain
available to respond to further questions you may have about the IARC Manograph Working Group
evaluation of glyphosate. Without prejudice to IARC's willingness to facilitate your review by
voluntarily responding to reasonable and substantiated requests for information received from
appropriate authorities, IARC would be grateful if the House Science Committes would take all
necessary measures to ensure that the immunity of the Organization, its officials and experts, as
well as the inviolability of its archives and documents, are fully respected.

Yours sincerely,

Christopher P. Wild, PhD
Director

2 See htip://www.excellencemapping.net/
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150 cours Albert Thomas The Honourable Lamar Smith

69372 Lyon cedex 08, France Chairman

Office of the Director Committee on Science, Space, and Technology
Tel.: +334 72738577 and

Fax: +33 472 73 85 84 .

E-mail; dirsctor@jarc.fr The Honourable Andy Biggs

http:/fwww.larc.fr Chairman

Subcommittee on Environment

Congress of the United States
House of Representatives

2321 Rayburn House Office Building
Washington, DC 20515-6301

United States of America’

E;mai_lz ¢/o joseph.brazauskas@mail.house.gov
& juliya.grigoryan@mail.house.gov

Ref.: RC/69/2-USA; IMO/75/2-112 20 November 2017
CPW/mg '

Dear Congressmen Smith and Biggs,

1 refer to your letter dated 1 November 2017, I am pleased to provide a written response to the
issues you raise about the Monoegraphs programme of the International Agency for Research on
Cancer (IARC). In replying, 1 note that this Information is given without prejudice and does not
constitute a waiver of the immunities and inviolability of archives enjoyed by the World Health
Organization (WHO) and IARC.

The IARC Monographs are consensus evaluations developed by Working Groups of independent
experts, free from vested interests. As IARC explained to the reporter cited in your letter, changes
made to draft documents are the result of deliberation between Working Group members and for
this reason are not attributable to any particular scientist. For all Monograph evaluations, drafts
prepared over the months prior to a meeting form the basls of open and detailed scientific debate
during the eight-day meeting In Lyon and are madified by the Working Group as a result. The
final Monograph evaluation represents the scientific consensus of the whole Working Group and
does not have individually authored sections. IARC staff {secretariat to the meeting) do not draft
or revise the Monograph text, which is the preserve of Working Group members.

During the Monograph meeting in March 2015 at which glyphosate was evaluated, Dr Christopher
Portier was an Invited Specialist. Invited Specialists do not serve as meeting chalr or subgroup
chair, nor do they draft text that pertains to the description or interpretation of cancer data, or
participate in the evaluations. In April 2014, when Dr Portier chaired the Advisory Group to
Recommend Priorities for IARC Monographs 2015-2019, he did not have any contractual
relationships with litigation lawyers relating to glyphosate nor any other declared activities that
could be considered as creating a real or perceived conflict of interest, The Advisory Group
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comprised 21 members from 13 countries and their recommendatlons were published in The
Lancet Oncology* and on the IARC website?,

In the interests of transparency, the IARC Monographs are based on independent scientific review
of published research and not on the basis of unpublished or “secret data” unavailable publicly.
According to this principle and as required by its Preamble?, the IARC Monograph on glyphosate!
did not include any unpublished information on the Agricultural Health Study {AHS). Therefore, it
s false to assert that Dr Blair was In a position to withhold critical information from IARC, about
the AHS or any other unpublished study, for that matter. The Working Group did consider the
published report from the AHS.

This same principle of independent scientific review and verification explains differences between
a draft document and the published Monograph text referred to by Ms Kelland. Most of these
differences specifically relate to a review article® co-authored by a Monsanto scientist and which
has been the subject of investigative reporting concerning “ghost-writing” . The draft Monograph
document seen by Ms Kelland reported the conclusions of the authors of this review article. During
the Monographs consensus meeting, the Working Group considered that information in the review
article and its supplement was insufficient for independent evaluation of the individual studies and
the conclusions reached by the Monsanto scientist and other authors. As a result, the draft was
revised, and the text in the published Monograph Is the consensus opinion of the Working Group.
Nevertheless, the Monograph factually describes the review article and the reported findings (see
pages 34-35 and 40-41).

Draft and deliberative materials are not made public, in order to protect the Working Group
scientists from interference by vested interests. The position of IARC and the WHO conceming
the public release of deliberative documents, or records of deliberative scientific discussions, is
consistent with standard practice in scientific committees. Individual Working Group members
contacted IARC to express concerns when being pressed to respond to allegations about the
scientific debate that took place during the Monograph meeting. In this light, IARC issued a
reminder to all parties not to pressure or intimidate sclentists in relation to their role as Working
Group members’,

Draft documents are available, however, to all scientists attending the Monograph meetings,
including Observers from industry. IARC was pleased to welcome various scientific Observers to
the glyphosate Monograph meeting, including from Monsanto. The Monsanto Observer was
quoted in the media as saying: “The meeting was held in accordance with TARC procedures.
Dr Kurt Straif, the director of the Monographs, has an intimate knowledge of the rules in force
and insisted that they be respected.”®

1 Straif K et al. (2014). Future pricrities for the JARC Monographs. Lancet Oncol, 15, 683-884.

hitp:/iwww.thelancet.comfiournalsflanonc/article/PlIS 1470-2045%2814%2970168-8/fulltext

2)ARC {2014). Report of the Advisory Group to Recommend Prioritles for IARC Manographs during 2015-2019.
http:/fmonographs.jare f/ENG/Publications/internrep/14-002.pdf

2 ARC (2008). Preamble fo the IARC Monographs. hitp:/imonographs. larc. fi/ENG/Preamblefindex.php.

4 JARC Working Group on the Evaiuation of Carclnogenic Risk to Humans (2017). Soma Organophosphate
Insecticides and Herbicldes. hitp://monographs.iarc.fri/ENG/Maonographsivoll 12/index,

5 Greim H et al. (2015). Evaiuation of carcinogenic potential of the herbicide glyphosate, drawing on tumor incidence
data from fourteen chronic/carcinogenicity rodent studies. Crit Rev Toxicol, 45, 185-208, PMID:25716480

6 hitp://abonnes.lemonde friplanetefarticle/2017/10/04/monsanto-papers-desinformation-organisee-autour-du-
alyphosate §195771 3244.himl; hitp:/ roparl.europa.eu/cmsdata/129120/PH%20Glvphosate Gl

https:/iwww.bloomberg.com/news/arlicles/2017-08-09/monsanto-was-its-own-ghostwriter-for-some-safety-reviews

7 hitp:/iwww.larc frien/media-centre/iarcnews/2016/glyphosate 1ARC2016.php

& hitp:/fabonnes.lemonde friplanete/article/2017/10/18/dlyphosate-monsanto-tente-une-dernlere-man-uvre-pour-
sauver-le-roundup 56202808 3244 htmi
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In summary, the cancer hazard classifications made by the IARC Monographs are the result of
scientific deliberations of Working Groups of independent scientists, free from conflicts of interest.
The resulting Monograph represents the Working Group’s consensus conclusions, based on their
critical review of the published scientific literature, agreed upon by all Working Group members in
plenary sessions. The principles, procedures and scientific criteria that guide the evaluations are
described in the Preamble to the IARC Monographs. .

Although IARC is not in a position to provide witnesses for any potential hearing, [ welcome this
opportunity to respond to your various points and in so doing to correct repeated
misrepresentations of the Monographs promoted by some sections of the media over an extended
period of time. You would also both be welcome to visit the Agency and to pose your questions
directly to me and my staff.

The Agency remains committed to its work to reduce the ever growing burden of cancer
worldwide.

Yours sincerely,

Christopher P. Wild, PhD
Director
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TARC RESPONSE TO CRITICISMS OF THE MONGRAPHS AND GLYPHOSATE EVALUATION
JARC response to criticisms of the Monographs and the glyphosate evaluation

Prepared by the IARC Director
January 2018

Background

Since the evaluation of glyphosate by the IARC Monographs Program in March 2015, the,
Agency has been subject to uhprecedented, coordinated efforts to undermine the
evaluation, the program and the organization. These efforts have deliberately and
repeatedly misrepresented the Agency’s work. The attacks have largely originated from
the agro-chemical industry and associated media outlets. They have taken place in the
context of major financial interests relating to: a) the relicensing of glyphosate by the
European Commission; b) hundreds of litigation cases in the USA brought by cancer
patients against Monsanto, claiming that their malignancies were caused by glyphosate
use; ¢) and the decision by the Californian Environmental Protection Agency to label

glyphosate as a carcinogen.

In response to the misrepresentations, the Agency has sought to provide a clear account
of its actions, including keeping its governing bodies informed of developments. Many of
the relevant documents have been posted in the public domain on the IARC Governance
website! and on dedicated glyphosate webpages?. IARC scientists have responded to
industry-funded critiques appearing in scientific journals by published letters to journal
editors. Given its limited capacity, IARC has not tried to develop an extensive media
campaign to present its position, or to counter all industry-sponsored attacks in the media.
However, in selected and important cases, IARC has addressed the false claims in the

media?,
IARC response to criticisms of the Monographs and the glyphosate evaluation

A number of quite specific and other more general criticisms have been aimed repeatedly
at the glyphosate evaluation and the wider Monographs program. Many criticisms in the

media originate from one Reuters journalist; another source is a March 2015 article that

1 http://governance.iarc.fr/ENG/infocouncils.ohp
2 http://www.iarc.f edia-centre/iarcnews/2016/glyphosate IARC2016.ph

1
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Forbes? since removed from their website, ending their relationship with the author amid
revelations in the New York Times that the article was ghostwritten by Monsanto, A
number of these criticisms were included subsequently in two letters to the IARC Director

from the US House of Representatives Committee on Sc'sem;e, Space and Technology*,

IARC did not edit parts of the glyphosate Monograph to achieve a particular outcome

The Reuters journalist’ obtained a draft of parts of the glyphosate Monograph from
Monsanto and compared the draft with the final, published version of the Monograph. On
this basis the journalist claimed IARC had selectively edited the text to favor an evaluation
of glyphosate as “probably carcinogenic to humans”, The majority of the highlighted
differences were related to a review arttcle'co-authored by a Monsanto sclentist, which
has been the subject of lnvest%gatlve reporting concerning “ghost-writing”, The Agency
rejected the false claims published by Reuters®,

The Working Group considered that information contained in the review article was
insufficient to allow independent scientific evaluation. As a result, the draft text was
revised by the Working Group; the text in the published Monograph is its consensus
opinion. -

For all Monograph evaluations, the draft; prepared over the months prior to a meeting
form the basls of open and detailed scientific ﬁebate during the eight-day evaluation
meeting In Lyon and are modified by the Working Group as a result.

Changes made to the draft documents are the resuit of deliberation between Working
Group members and are not attributable to any particular scientist.

IARC staff (secretariat to the meeting) do not draft or revise the Monograph text, which is

the preserve of Working Group members.

Data from the Agricultural Health Study {AHS) were hot deliberately excluded from the

Monograph

3 https://www.nytimes.com/2017/08/01/business/monsantos-sway-over-research-is-seen-in-

disclosed-emails.htmi

* http://governance.iarc.fr/ENG/Docs/CLSBiges-IARC 01112017.pdf;

http://eovernance Jarc fr/ENG/Docs/CPWild-LSmith&ABiggs pdf;

http://governance jarc fr/ENG/Docs/SST_1ARC12082017. pdf

htp://governance.iarc.fr/ENG/Docs/CPWild Smith_Bi ucas_ 20180111,

5 https://www.reuters.com/investigates/special-repart/who-larc-glyphosate/

S http://www.iarc.fr/en/media-centre/iarcnews/pdf/IARC_Response Reuters October2017.pdf
2
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* One suggestion made in media reports is that results from the AHS were withheld from
the IARC Monograph evaluation and that recent results would have led to a different
evaluation’ . Monsanto lawyers obtained draft scientific ﬁ‘.anuscripts of the AHS as a result
of calling the Principal Investigator of the AHS, Dr Aaron Blair to testify in litigation
hearings in the US. {ARC rejected the claims publicly®.

o The AHS is a prospective study that has been ongoing since the 1990s and pﬁblications
date back more than 20 years, with incrementat updates published periodically. For the
2015 classification of glyphosate, several peer-reﬁewed publicaﬁons from the AHS were
availablée and included in the evaluation. At the time of the Monograph evaluation the
latest AHS publication did not report an association between non-Hodgkin lymphoma and
glyphosate. However, this null finding did not outweligh the positive associations found in
other epidemiological studies. .

+ The most recent analysis from the AHS only became available in 2017 - 30 months after
the Monograph evaluation - and was consistent with the prior results included in the
Monograph, except that new data on increased feukemia risk with glyphosate exposure
were not available to the Working Group in 2015. , ’

¢ Because the Monograph classification reflects the consensus view of the Working Group,
based on a systematic review of all publicly available studies, it is inappropriate to
speculate about how new data from one study might change that expert opinion.

¢ The lengthy court testimony given by Dr. Blair does not support any change in the
classification of glyphosate consequent to the latest AHS publication. To the contrary,
wheﬁ asked, “Has anything you’ve been shown by Monsanto’s lawyers in the 3 hours and
40 minutes that he questioned you changed the opinions that you had at the IARC meeting

about glyphosate and non-Hodgkin lymphoma?”, Dr. Blair answered, “No” .

IARC Monograph evaluations are transparent and open to scrutiny

o The suggestion has been made that IARC's Monograph evaluations lack transparency®
because the draft documents are not made available and changes to drafts are not

ascribed to specific Working Group members,

)

7 hitps://www.reuters.com/investigates/special-report/glyphasate-tancer-data/

9 hitp://governance.iarc. fr/ENG/Docs/IARC responds to Reuters 15 June 2017.pdf

? Videotaped deposition of Aaron Earl Blalr, PhD. March 20, 2017. MDL Ne. 2741, Case No. 16-md-
0271-VC. United States District Court Northern Drstnct of Cahfomia

asked- exgerts—tmw:thhold-weedklHer -documents-idUSKCN12P2FW

3
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« Draft and deliberative materials are not made public, in order to protect the Working
Group scientists from interference by vested interestS. The position of IARC and WHO
concerning the public release of deliberative documents, or records of deliberative
scientific discussions, is consistent with standard practice in scientific committees.

* For example, the Monographs approach is in line with the US National Research Council;
reports from the US National Research Council routinely indicate that, “the review
comments and draft manuscript rémm“n confldentlal to protect the integrity of the
deliberative process.” .

s IARC's practices are also consistent with the Joint Meeting o'n Pesticide Residues (JMvPR)

‘ (jointly administered by the FAO and WHO), which evaluated glyphosate in 2016, in
particular with regard to the confidentiality of draft and deliberative documents, the
determination of conclusions and decisions by consensus from all participants, and the
adoption of the final report by the “entlre Meeting®. 1

» itis noteworthy that Monograph meetings are open to scientific stakeholders in order to
balance pa rticipation “from constituencies with differing perspectives™, All participants
have full access to the draft documents and discussions. For example, the meeting on
glyphosate included an Observer from Monsanto and a Representative from the US
Environmental Protection Agency (EPA). The Monsanto Observer was quoted in the media
as saying: “The meeting was held in accordance with IARC pracedures. Dr Kurt Straif, the
director of the Monographs, has an infimate knowledge af the rules in force and insistgd

that they be respected.”*

IARC has a strong rationale for inclusion of only publicly avallable studies in Moncgraph

evaluations

* The Monographs have been accused of selective use of scientific studies {“cherry-
picking”**) because Working Groups consider only reports available in the public domain,
identified and documented through the systematic assembly and review of all publicly '

available and pertinent studies, as specified in the Monographs Preamble. This practice is

11 Review of the Environmental Protection Agency’s Draft IRIS Assessment of Formaldehyde (2011)
https://www.ncbi.nim.nih.gov/books/NBK208227/; Review of EPA's Integrated Risk information
System {IRIS} Process {2014) https://www.ncbi.nim.nih.gov/books/NBK230074/

12 hitp:/fwww.who.int/foodsafety/publications/impr_guidance_document 1.pdf?ua=1

5 htrp://monographs.darc fr/ENG/Preamble/currentaSparticipants0706.php

4 prio://www.lemonde fr/planete/article/2017/10/18/glvphosate-monsanto-tente-une-derniere-

man-uvre-pour-sauver-le-roundup 5202606 3244.html
5 https://www.nature.com/news/widely-used-herbicide-linked-to-cancer-1.17181
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criticized because it excludes studies conducted by industry when these are publicly
unavailable.

* The Monographs do not exclude research conducted by industry per se. Where industry-
conducted studies are published in scientific journals they are considered, if available in
sufficient detall to allow independent scientific review. Under the same conditions, the
Monographs also take account of industry-conducted research in summary form or if
placed in the public domain by national regulatory agencies.’

* The need for industry-conducted studies to be publicly accessible is in line with the
existing (e.g. European Medicines Agency) or developing (e.g. European Food Standards
Agency) policies of other international agencies.

» Consistent with the above principles and as required by its Preamble, the glyphosate
Monograph did not consider any unpublished information on the AHS (see above).
However, as already mentioned, the Working Group did inciude published reports from
the AHS, ; k

s [ARC follows its current practice in order to enable others to scrutinize the basis of its
decisions rather than relying on appeals to authority or trust. This transparency is

fundamental to the sclentific process.

Monograph Working Group members who evaluated glyphosate were free from conflict of

Interests

* Another suggestion is that the Working Group evaluation of glyphosate was unduly

influenced by Dr Christopher Partier®®, who was an invited 'Specialist at the meeting!’. It It
" suggested that Dr Portier had contractual commitments to US law firms involved in
glyphosate litigation at the time of the Monograph meeting.

» JARCis not aware of any contractual relationship existing between Dr. Portier and
litigation lawyers relating to glyphosate at the time of the Monograph meeting in March
2015, when glyphosate was evaluated. 'However, IARC did take account of other real or
épparent conflict of interests declared by Dr. Portier, specifically his part-time role with
the Environmental Defense Fund. On this basis, IARC invited his participation in the
meeting as an Invited Specialist and his declared conflict of interest was made public on

the IARC Monograph website two months in advance of the glyphosate evaluation.

15 https://www.reuters.com/investigates/special-report/health-who-iarc/
17 http://governance.larc.fr/ENG/Docs/SST IARC12082017.pdf
5




134

«  Dr, Portier had full access to draft documents and discussions during the meeting, and was
recoghized to speak at the meeting. However, as an invited Specialist, Dr. Portier was not
a member of the Working Group that was responsible for the critical reviews and
evaluations developed during the meeting, including the work performed in sub-groups
assessing the epidemiology, animal bioassays or other relevant mechanistic data.

* None of the 16 Working Group members - or any other meeting participant (including the
Dbserver from Monsanto, other Observers, and the US EPA Representative) - signaled any
attémpt at undue influence by Dr, Portier,

« Arelated suggestion has been that Dr Portier influenced the ariginal decision to evaluate
glyphosate™ through chairing the April 2014 meeting of the “Advisory Group to
Recommend Priorities for IARC Monographs during 2015-2019”. However, this Advisory
Group comprised 21 members from 13 countries and recommended over 80 different
agents for IARC to consider for evaluation over the five-year period mentioned, one of
which was glyphosate. The 1ARC Secretariat took the decision on the five agents to be

reviewed at the Monograph meeting in March 2015,

IARC evaluates only agents that have some evidence of carcinogenicity

« Some critics say the Monographs program finds “everything causes cancer®® because of
nearly 1000 agents evaluated_only one has been categorized in Group 4, “probably not
carcinogenic to humans”.

¢ The criticism is misteading because the Monographs do not select at random the agents
evaluated for carcinogenicity. Instead, in the interest of efficiency and accarding to the
Preamble to the Monbgraphs, “Agents are selected for review on the basis of two main
criteria: (a) there is evidence of human exposure and {b) there is some evidence or
suspicion of carcinogenicity.”

»  JARC puts out a publfic call for agents to be reviewed and establishes the “Advisory Group
to Recommend Priorities for IARC Monagraphs” to propose priorities for evaluation of
agents based on the criteria mentioned above.

* Despite this caréful selection of agents, in reality around half {502 of 1003) of the
Monograph evaluations resulted in agents being classified in Group 3 {“not classifiable as

to its carcinogenicity to humans”); just 12% of all agents evaluated {120 of 1003} are

8 hitps://www.reuters.com/investigates/special-report/health-who-iarc/
 |bid.
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Group 1 {“carcinogenic to humans”} and a further 38% (380 agents} fali into Group 2B
{“possibly carcinogenic to humans”) or 2A (“probably carcinogenic to humans”}. This is far

from the finding everything Is carcinogenic.

Monograph evaluations take account of “real-world” exposures by evaluation of

epidemiological studies

» A charge levelled at the Monographs is that evaluations are divorced from the “reat world”
i.e. are made without taking account of realistic human exposures.

¢ However, epidemiological studies are a central part of Monograph evaluations and, by
definition dea! with people exposed in daily life, including at work. The studies frequently
consider the gradient of risk observed with different levels of exposure. One part of the
Manograph evaluation is specifically dedicated to describing the circumstances under
which human exposure occurs and at what levels. ’

* In addition, when considering sclentific evidence of carcinogenicity including biological
mechanisms, the Working Groups place spectal emphasis on whether the observations are
relevant to humans.

= |n light of occurring {“real world”} human exposures, Working Groups synthesize evidence

in humans, animals and other model systems in reaching overall conciusions.

The Monographs program re-evaluates an agent when a substantial additional body of

scientific evidence becomes available

* As ascience-driven process, the Monographs program has a responsibﬂity' to re-evaluate
an agent when a significant additional body of evidence becomes available. However, this
has led to updates being labelled as a “retraction”? if the classification changes, as when
coffee was re-evaluated in 2016. The implication that if an evaluation changes then all
evaluations are open to doubt not only misrepresents the Monographs but
misunderstands science. Science is nof static; evidence accumulates and understanding

evolves, thus enabling updated evaluations.

Funding-due-10-10.pdf
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In practice, by far the most frequent change in classification after re-evaluation is that the
agent goes into a higher group (e.g. Group 2A to 1}. The fact that most re-classifications
move into a higher group is an objective indicator that the Monographs de not overstate
the strength of available evidence but are in fact conservative in nature,

A scientifically updated classification is not, therefore, equivalent to a retraction. Rather,
re-evaluation is the sign of a strong, science-driven program responding to scientific

progress.

The Monograph evaluations group agents according to the strength of evidence of
carcinogenicity, not their potency

The Monograph evaluation results in a classification based on the strength of evidence
that an agent causes cancer ar not. In other words, it is a measure of how confident the
Working Group is that this agent causes cancer in humans.

The Monograph evaluations do include consideration of the level of exposure {dose)
assaciated with the risk of developing cancer {response) and strong dose-response
relationships corroborate the confidence that a particular agent is a cause of the cancers
observed. However, this potency hf the agent i.e. how many cancers it causes at certain
exposure levels, is not the basis of classification,

Consequéntly agents with different potencies can be placed in the same classification
group. For example, various forms of tobacco, plutonium, diese! engine emissions,
hepatitis viruses and brocessed meat ail have sufficiently strpng evidence to classify them
in Group 1. The distinction between strength of evidence and magnitude of effect is
highlighted in madia communications and on the Monographs website in order to make

this distinction clear®™.

IARC Manographs identify carcinogenic hazards and do not include a risk assessment

The IARC Monographs identify carcinogenic hazards i.e. those agents having the poténtial
to cause cancer under some circumstances. This has led some to downplay the relevance

of hazard identification?? and even to suggest the exercise is without value,

A http://monographs.iarc.fr/ENG/News/Q&A ENG.pdf
22gee internet archive

{https://web.archive.org/web/20170220012554/https://www.forbes.com/sites/henrymiller/2015/03

20/march-madness-from-the-united-nations/#6d6581212¢93, best viewed with Microsoft Edge
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+ The IARC Monographs program is explicit about the difference between hazard
identification and risk assessment on its website®,

e In fact, identifying carcinogenic hazards is a crucially important and necessary first step in
risk assessment and management; it should be a “red flag” to those charged with
protecting public health.

* Revealing thaf an exposure is a threat (or hazard with a Group 1, 2A or 2B classification}
should trigger either immediate remedial action (e.g. bans, as with asbestos or access to
artificial tanning salons for young people, or labelling of carcinogenic hazards) or further
evaluation of the scale of the risk (risk assessment} in order to set the levels of exposure a
particular soclety is willing to accept (e.g. control measures in occupational settings;
acceptable levels of airborne pollutants, or food contamination by pesticides, etc.).

e In contrast to hazard identification, the specific exercise of risk assessment typically
involves extrapolation beyond the observed data, employs a variety of statistical models
and Is based on anticipated levels of exposure and background cancer incidence rates that
are often specific to a population or region,

» Following risk assessment, decisions on managing risk encompass social, economic and
political considerations. For the above reasons, [ARC defers risk assessment and risk
managemeﬁt to national and international bodies, restricting itself to provision of hazard
identification as a scientific foundation to those subsequent steps. »

# This area of debate brings into sharp relief the different and often imprecise ways the
word risk is used and understood. A quantitative examination of the elevated risk
associated with a given exposure is an integral part of hazard identification, as a suppor't te
causal inference, But this differs from the statistical exercises of quantitative risk
assessment described above,

» There is clear value in IARC and WHO liaising closely in future exercises of hazard
identification and risk assessment and as mentioned in Section If of this document,

discussion is in progress,

IARC evaluations make use of the latest scientific data and methodologies

* ThelARC Monographs pioneered and continue to be a leader worldwide in objective,

systematic cancer hazard evaluations.

and Safari browsersj, as cited in, httgst([www.nytimes.com[mﬂ{ds[m[business[monsantos-swéy-
over-research-is-seen-in-disclosed-emails.htmi.
2 httpy//menographs.iarc fr/ENG/News/Q&A ENG.pdf
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Authoritative reviews, including by the National Research Council of the US (NRC, 2011,
2014, 2018)*, have heralded {ARC's review and evaluation methodology, citing it as
exemplary and recommenciing it as one potential model for adoption by US nationat risk
assessment programs.

Additionally, the IARC Monographs data integration process has been adapted to other
systematic review methodologies®.

The Monographs Program has received funding from the NCI/NIH USA for over thirty-
years. The most recent proposal received a score close to the best possible in the current
NIH evalqatibn system. This rating therefore reflects a very high scientific esteem for the
programme on the side of the independent reviewers.

The Monographs program undergoes scientific review by a Review Panel (composed of
IARC Sciehtiﬁc Council members and external experts), most recently (in 2014) receiving
the highest possible rankings for performance (Outstanding) and fit with the Agency’s
mission (Perfect}.

A subsequent IARC Monographs Advisory Group concurred with the Scientific Review
Panel in supporting the current system of selection and use of experts for the cancer
hazard evaluations, accompanied by strict management of conflict of interests. The
Advisory Group also encouraged the Program to disseminate the findings of the
evaluations as broadly as possible to the scientific and technical community, policymakers
and the general public.

In consideration of this valuable beer review input, and also taking into account positive
peer review by the US NCI, the Programme remains committed to conducting reviews thai

are scientifically rigorous, respected, and free of conflict of interests,

2 Review of the Environmental Protection Agency’s Draft IRIS Assessment of Formaldehyde (2011).
httos://www.ncbi.nlm.nih.gov/books/NBK208227/; Review of EPA's Integrated Risk Information
System (RIS} Process (2014}, https://www.ncbi.nim.nih.gov/books/NBK230074/;

Using 21st Century Science to Improve Risk-Related Evaluations {2018).
https://www.ncbi.nlm.nih.gov/books/NBK424983/

5 Environ Health Perspect. 2014 Oct; 122{10): 1007-1014. doi: 10.1289/ehp.1307175; Environ Health
Perspect. 2014 Jul;122{7):711-8. doi: 10.1289/ehp.1307972
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‘The International Agency for Reseatch on
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identifies chemicals, drugs, mixtures,
occupational exposures, lifestyles and per-
sonal habits, and physical and biological
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agents that cause cancer in humans and
has evaluated about 1000 agents since
1971. Monographs ate written by ad hoc
Working Groups (WGs) of international
scientific experts over a period of about
12 months - ending in an eight-day
meeting, The WG evaluates all of the
publicly available scientific information on
each substance and, through a transparent
and rigorous process,! decides on the
degree to which the scientific evidence

iech.bmj.com/ on February §, 2018 - Published by
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supports that substance’s potential to
cause Of not cause cancer il’l h\lmans,

For Monograph 112,2 17 expert scien-
tists evaluated the carcinogenic hazard for
four insecticides and the herbicide glypho-

. sate.’ The WG concluded that the data

for glyphosate meet the criteria for classi-
fication as a probable buman carcinogen.

The European Food Safety Authority
(EFSA) is the primary agency of the
European Union for risk assessments
regarding food safety. In October 2015,
EFSA reported* on their evaluation of the
Renewal Assessment Report® {RAR) for
glyphosate that was prepared by the
Rapporteur Member State, the German
Federal Institute for Risk Assessment
(BfR), EFSA concluded that ‘glyphosate is
unlikely to pose a carcinogenic hazard to
humans sand the evidence does not
support classification with regard to its

: ic p iaP, Addendum 1 (che
BfR Addend of the RAR? di the
scientific rationale for differing from the
TARC WG conclusion.

Serious flaws in the scientific evaluation
in the RAR incorrectly characterise the
potential for a carcinogenic hazard from
exposure to glyphosate. Since the RAR is
the basis for the European Food Safety
Agency (EFSA} conclusion,” it is critical
that these shortcomings are cortected.

THE HUMAN EVIDENCE

EFSA concluded ‘that there is very limited
evidence for an association hetween
glyphosate-based ~ formulations  and
non-Hodgkin lymphoma (NHL), overall
inconclusive for a causal or clear associa-
tive relationship between glyphosate and
cancer in human studies’, The BfR
Addendum (p. ii) to the EFSA report
explains that ‘no consistent positive asso-
ciation was observed” and ‘the most
powerful study showed no effect’. The
IARC WG concluded there is limited evi-
dence of carcinogenicity in husmans which
means “A -positive association has been
observed between exposure to the agent
and cancer for which a causal interpret-
ation is considered by the Working Group
to be credible, but chance, bias or con-
founding could not be ruled out with rea-
sonable confidence.”’

‘The finding of limited evidence by the
IARC WG was for NHL, based on high-
quality case-control studies, which are
particularly valuable for determining the
carcinogenicity of an agent because their
design facilitates exposure assessment and
reduces the potential for certain biases.
The Agticultural Health Study® (AHS)
was the only cobort study available pro-
viding information on the carcinogenicity

BMJ ! Portier C}, et al. J Epidemiof Community Health Manth 2016 Vol 0 No 0 1
Copyright Article author {or thelr employer) 2016. Produced by BMJ Publishing Group Ltd under licence.
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of glyphosate, The study had a muli
finding for NHL {(RR 1.1, 0.7-1,9) with
no apparent exposure—response relation-
ship in the resnlts. Despite potential
advantages of cohort versus case—control
studies, the AHS had only 92 NFL cases
in the unadjusted analysis 23 compared to
650 cases in a pooled case-control ana-
Iysis from the USA7 In addition, the
median follow-up time in the AHS was
6.7 years, which is unlikely to be long
enough to account for cancer latency®
The RAR classified all of the case-
control studies as ‘not reliable,” because,
for example, information on glyphosate
exposure, smoking status andfor previous
diseases had not been assessed. In most
cases, this is contrary to what is actually
described in the  publications.
Well-designed case—ontrol studies are
recognised as strong evidence and rou-
tinely relied on for hazard evaluations.” **
The TARC WG carefully and thoroughly
cvaluated all available epidemiology data,
considering the strengths and weaknesses
of each study. This is key to determining
that the positive associations seen in the
case—contro! studies are a refiable indica-
tion of an association and not simply due
to chance or methodological flaws. To

or above the limit dose/maximum toler-
ated dose (MTD), lack of preneoplastic
fesions and/or being within historical
control range’. The IARC WG review
found a significant positive trend for renal
tmours in male CD-1 mice,”* a rare
tmour, although no comparisons of any
individual exposure group to the control
group were statistically significant. The
WG also identified a significant positive
trend for hemangiosarcoma in male CD-1
mice,' again with no individual exposnre
group significantly different from con-
trols. Finally, the WG also saw n signifi-
cant increase in the incidence of
pancreatic islet cell adenomas in two
studies in male Sprague-Dawley rats.!*-1¢
In one of these rat studies, thyroid gland
adenomas in females and liver adenomas
in males were also increased. By the JARC
review criteria,’ this constitutes su/fficient
evidence in animals.

The JARC WG reached this conclusion
using data that were publicly available in
sufficient detail for independent scientific
evaluation (a requirement of the IARC
Preamble'). On the basis of the BIR
Addendum, it seems there were three add-
itional mouse studies and two additional
rat studies that were unpublished and

ilable to EFSA. Two of the additional

provide a ble interp of the
findings, an evaluation needs to properly
weight studies according to quality rather
than simply count the number of positives
and negatives. The two meta-analyses
cited in the JARC Monograph** are excel-
lent examples of objective evaluations and
show a consistent positive association
between glyphosate and NHL.

The final conclusion’ (Addendum 1,
p-21) that “there was no unequivocal evi-
dence for a clear and strong association of
NHL with glyphosate” is misleading.
IARC, like many other groups, uses three
fevels of evidence for human cancer data,’
Sufficient evidence means ‘that a cansal
relationship has been established’ berween
glyphosate and NHL. BfR's conclusion is
equivalent to deciding that there is not
sufficient  evidence. Legitimate public
health concerns arise when ‘causality is
credible’, that is, when there is limited evi-
derce of carcinogenicity.

EVIDENCE FROM ANIMAL
CARCINOGENICITY STUDIES

EFSA concluded “No evidence of carcino-
genicity was confirmed by the majority of
the experts (with the exception of one
minority view) in either rats or mice due
to a lack of statistical significance in pair-
wise comparison tests, lack of consistency
in multiple animal studies and slightdy
increased incidences only at dose levels at

studies were reported to have a significant
trend for renal tumours, one in CD-1 mice
(Sugimoto. 18-Month Oral Oncogenicity
Study in Mice. Unpublished, designated
ASB2012-11493 in RAR. 1997}, and one
in  SwissWebster mice’ (Unknown. 4
chronic  feeding study of glyphosate
(rowndup technical) in mice. Unpublished,
designated ABS§2012-11491 in RAR.
2001). One of these studies {Sugimoto.
Unpublished, 1997) also reported a signifi-
cant trend for hemangiosarcoma. The
RAR also reported two studies in CD-1
mice showing significant trends for malig-
nant lymphoma {Sugimoto, Unpublished,
1997; Usk . Glyph Technical:
Dietary  Carcinogencity ~ Study  in
the Mouse. Unpublished, designated
AB52012-11492 in RAR. 2009).

The RAR dismissed the observed trends
in tumour incidence becanse there are no
individual treatment groups that are sig-
nificantly different from controls and
because the maximum observed response
is reportedly within the range of the his-
torical control data {Table 5.3-1, p.90).
Care must be taken in using historical
control data to evaluate animal carcino-
genicity * data. In virtually all guide-
fines,) 7 sciendfic repors'® and
publications®* on this issue, the tecom-
mended first choice is the use of concur-
rent controls and trend tests, even in the

EC regulations cited in the RAR'® (sec
p.375). Trend tests are more powerful
than pairwise comparisons, particularly
for rare tumours where data are sparse.
Historical control data should be from
studies in the same time frame, for the
same animal strain, preferably from the
same laboratory or the same supplier and
preferably reviewed by the same patholo-
gist.” ® While the EFSA final peer
review inentions the use of historical
control data from the original laboratory,
no specifics are provided and the only
referenced historical control data® are in
the BR addendum’ One of the mouse
studies’® was cleacly done before this his-
torical control database was developed,
one study (Sugimoto. Unpublished, 1997}
used Crj:CD-1 mice rather than Crd:CD-1
miice, and one study'? did not specify the
substrain and was reported in 1993 {prob-
ably started prior to 1988). Hence, only a
single study {Unknown. Unpuhlished,
2009) used the same niouse strain as the
cited historical controls, but was reported
more than 10 yeats after the historical
controt dara set was developed.

The RAR dismissed the slightly
increased tumour incidences in the studies
consideted because they occurred “only at
dose levels at or above the limit dose/
maximum tolerated dose (MTD)”, and
because there was a lack of preneoplastic
lesions, Exceeding the MTD is demon-
strated by an increase in mortality or
other serious toxicological findings at the
highest dose, not by a slight reduction in
body weight. No serious toxicological
findings were reported at the highest
doses for the monse studies in the RAR.
While some would argue that these high
doses could canse cellular disruption (eg,
regenerative  hyperplasia)  leading  to
cancer, 0 evidence of this was reported
in any study. Finally, a lack of preneoplas-
tic lesions for a significant neoplastic
finding is insufficient reason to discard the
findiog.

MECHANISTIC INFORMATION

The BfR Addendum dismisses the IARC
WG finding that ‘there is strong evidence
that glyphosate causes genotoxicity’ by
suggesting that unpublished cvidence not
seen by the JARC WG was overwhelm-
ingly negative and that, since the reviewed
studies were not done under guideline
principles, they should get less weight. To
maintain transparency, IARC reviews only
publicly available data. The use of confi-
dential data submitred to the BfR makes it
impossible for any scientist not associated
with BfR to review this conclusion.
Further weakening their intetpretation,

2
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the BfR did not include evidence of
chromosomal damage from exposed
humans or human cells that were high-
lighred in Tables 4.1 and 4.2 of the IARC
Monograph *

The BfR ‘confirms {p.79) that the
studies evalyated by the IARC WG on
oxidative stress were predominantly posi-
tive but does not agree that this is strong
support for an oxidative stress mechan-
ism, They minimise the significance of
these findings predominantly because of 2
lack of positive controls in some studies
and because many of the studies used gly-
phosate formulations and not pure gly-
phosate. In contrast, the WG concluded
that (p.77) *Strong evidence exists that
glyphosate, AMPA and glyphosate-based
formulations can induce oxidative stress’.
From a scienrific perspective, these types
of mechanistic studies play a key role in
distinguishing between the effects of mix-
tutes, puse substances and metabolites.

Finally, we strongly disagree thar data
from stmdies published in the peer
reviewed literature shouid automatically
receive less weight than guideline studies.
Compliance with guidelines and Good
Laboratory Practice does not guarantec
validity and relevance of the study design,
statistical rigour and attention to sources
of bias.** 26 The majotity of research after
the initial marketing approval, including
epidemiofogy studies, will be conducted
in research - laboratories using various
models to address specific issues related to
toxicity, often with no testing guidelines
available. Peer-reviewed and published
findings have great value in undesstanding
mechanisms of carcinogenicity and should
be given appropriate weight in an evalu-
ation based an study quality, not just on
compliance with guideline rules,

GENERAL COMMENTS

Science moves forward on careful evalna-
tions of data and a rigorous review of
findings, interpretations and Jusi

An jmportant aspect of this proress is
transparency and the ability to question or
debare the findings of others. This ensures
the validity of the results and provides a
strong basis for decisions. Many of the
elements of transparency do not exist for
the RAR. For example, citations for
almost all references, even those from the
open scientific literature, have been
redacted, The ability to objectively evalu-
ate the findings of a scientific report
requires a complete list of cited sapport-
ing evidence. As another example, there
are no authors or contributors lisred for
eitber document, a requirement for publi-
cation in virtually all scientific journals

where financial support, conflicts of inter-
est.and affiliations of authors are fully dis-
closed. This is in direct contrast to the
IARGC WG evaluation listing all authors,
all publications and public disclosure of
pertinent conflicts of interest prior to the
WG meeting.””

Several guidelines have been devised for
conducting careful evalnation and analysis
of carcinogenicity data, most after con-
sultation with scientists from around the
wotld, Two of the most widely used
guidelines in Europe are the OECD guid-
ance on the conduct and design of
chronic  toxicity and carcinogenicity
stadies’” and the European Chemicals
Agency Guidance on  Commission
Regulation (EU) No 286/2011;® both are
cited in the RAR, The methods used far
historical controls and trend analysis are
inconsistent with these guidelines.

Owing to the potential public health
impact of glyphosate, which is an exten-
sively used pesticide, it is essential that all
scientific evidence relating to its possible
carcinogenicity is publicly accessible and
reviewed transparently in accordance with
established scientific criteria,

SUMMARY

The JARC WG concluded that glyphosate

is a ‘probable human carcinogen’, putting

it into IARC category 2A due to sufficient

evidence of carcinogenicity in animals,

limited evidence of carcinogenicity in

humans and strong evidence for two car-

cinogenic mechanisms.

» The TARC WG found an association
between NHL and glyphosate based
on the available human evidence.

studies, hemangiosarcoma in two
mouse studies and malignant lymph-
oma in two mouse studies. Thus, EFSA
incorrectly discarded all findings of
glyphosate-induced cancer in animals
as chance occurrences,

EFSA ignored important laboratory

and human mechanistic evidence of

genotaxicity.

» EFSA confirmed that glyphosate
induces oxidative stress but then,
having dismissed all other findings of
possible carci icity, dismissed this
finding on the grounds that oxidative
stress alone is not sufficient for car-
cinogen lahelling.

The most appropriate and scientificaily
based evalnation of the cancers reported
in humans and laboratory animals as well
as supportive mechanistic data is that gly-
phosate is a probable human carcinogen.
On the basis of this conclusion and in the
absence of evidence to the contraty, it is
reasonable to conclude that glyphosate
formulations should also be considered
likely human carcinogens. The CLP
Criteria'® (Table 3.6.1, p.371} allow for a
similar classification of Category 1B when
there are ‘studies showing limited evi-
dence of carcinogenicity in humans
together with limited evidence of catcino-
genicity in experimental animals’,

In the RAR, almost no weight is given
o studies from the published literature
and there is an overreliance on non-
publicly  available  industry-provided
studies using a fimited set of assays that
define the minimum data necessary for
the marketing of a pesticide. The IARC
WG evaluation of probably carcinogenic

v

» The IARC WG found signifi car-

toh ly reflects the results of

cinogenic effects in laboratory animals
for rare kidney tumours and heman-
giosarcotna in two tnouse studies and
benign tumours in two rat studies,

» The IARC WG concluded that there
was strong evidence of genotoxicity
and oxidative stress for glyphosate,
entirely from publicly available
research, including findings of  DNA
damnage in the peripheral blood of
exposed humans.

The RAR concluded® (Vol. 1, p.160)
that ‘classification and labelling for car-
cinogenesis is not warranted’ and ‘glypho-
sate is devoid of genotoxic potential’,

» EFSA? classified the human evidence
as ‘very limited’ and then dismissed
any association of glyphosare with
cancer without clear explanation or
justification.

» Ignoring established gnidelines cited in
their report, EFSA dismissed evidence,
of renal tumours in three mouse

published scientific literature on glypho-
sate and, on the face of i, unpublished
studies to which EFSA refets.

Most of the authors of this commentary
previously expressed their concerns to
EFS5A and others regarding their review of
glyphosare®® to which EFSA has published
a reply.®® This commentary responds to
the EFSA reply.

The views expressed in this editorial are
the opinion of the suthors and do not
imply an endorsement or support for
these opinions by any organisations to
which they are affitiated.
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B Recently, the I Agency for Research on Cancer (JARC) Programme for the
Evalnation of Carclnogenic Risks 1o Humans has been criticlzed for several of 1ts evaluations, and also for
the approach used to pedorm these evaluations, Some eritics have dalmed that failures of IARC Working
Groups to recoguize study weaknesses and biases of Working Gmuy nembers have led to In; prupdutc
classlfication of a number of agents a5 mdnogmk to humans. )
Oppecroves: The authors of this Comusentaty are sclentists from various dlsclpllnes mlcvmt to the Iden-
tification snd hazard evaluation of human carcinogens, We examined crltlciaras of the IARC dassification
process to determine the validity of these concerns. Here, we present the results of that eéamination,
revlew the history of JARC evaluations, and describe haw the IARC evaluations are performed, :

Discusston: We concluded that these fecent critlelsms ate unmnvincing “The procedures emp!oycd by

then control carcinogenic hazards. For these
cvaluations, JARC assembles groups of scicn-
dses with a range of relevant scientific exper-
tise (called “Working Groups”} to review and
assess the quality and strength of cvidence
from informative publications and pecform a
hagard evaluation to assexs che kikelihood that
the agents of concern pose a cancer hazard
to humans (Tomasls 1976}, IARC has used
lhls approach for four decades, since the fest

aph in 1972 {(IARC 1972}, Althaugh

TARC to asstmble Working Groups of sclentists from the yarlous disciplines and the tethniques followed
to xeview the literature and perforos hazard wssessment of various sgents provide a baknced evaluation
and an appropriate Indication of the weight of the evidence. Some disagrecment by individual sclentists
to some evaluatlons ix not evidence of process fallure. The review process has been modified over thme and
will nndoubredly be alteved in the futuce to fmprove the process. Any process can in theory be improved,
and we would support continued review and Improvement of the IARC processes. This does not mean,
however, that the current procedures are fawed.

ConcLusions: The JARC Monographs have made, and continme to make, major wmnhudnm 3 xlle
sclentific underpinning for soclecal actions to improve the public’s health,

CrrATION: Pearce N, Blaic A, Vinels I, Ahcens W, Andersen A, Anto JM, Anmtmng Bl(, Baoanll! AA,
Beland FA, Bertington A, Bertazal PA, Birabaum LS, Brownsan RC, Bucher JR, Cantor KP, Cardis E, *
Chetrie JW, Chelstianl DC, Cacco P, Coggon D, Comba P, Demers PA, Dement JM, Dounwes J,
Eisen EA, Engel LS, Fenske RA, Fleming LE, Fletcher T, Fontham E, Porasticte F, Frentzel-Beyme R,
Fritschi L, Gerin M, Goldberg M, Grandjean P, Geimseud TK, Gustavsion P, Haines A, Hartge P,
Hansen J, Hauptmann M, Hecdeiik D, Hemmiak K, Hemon D, Hertz-Pleciot |, Hoppln JA, Huff ],
Jarvholm B, Kang D, Karagas MR, Kjaethelm K, Kjuus H, Kogevinas M, Kilebel D, Kristensen P,
Kromhout H, Laden F, Lebailly T', LeMastecs G, Lubin JH, Lyuch CF, Lynge E, ‘t Mannetje A,
' McMichael AJ, McLaughlin JR, Marrett L, Maruzzi M, Merchaot JA, Mesler E, Merletsi F, Miller A,
Mirer FE, Monson R, Nordby KC, Olshan AP, Pacent ME, Perera PP, Perry M), Pesatari AG, Plrastu R,
Torta M, Pukkalx E, Rice C, Richardson DB, Ritcer L, Ritz B, Ronckers CM, Rushton L, Rusteckl JA,
Rusyn 1, Samet JM, Sandler DP, de Sanjose 5, Scherahammes E, Senlorl Castantini A, Selxas N, $hy C,
Siemfatycki J, Silverman DT, Sicoosto L, Smich AH, Srich MT, Spinelli J), Spicz MR, Stalloves L,
Stayner LT, Steenland K, Stenzel M, Stewant BW, Stewacs PA, Symanild E, Teerachsi B, Tolbert PE,
Yatnio H, Yena J, Yermeulen R, Vitora CG, Ward EM, Welﬂbtrg CR. “Welsenburger D, Wesseling C,
‘Wetderpass E, Zahm SH, 2015, JARC M hs: 40 yeams of hazards 10
huemans. Environ Healsh Pectpect 123:507-514; bupiffd. drton L0rg/10.1289/¢hp. 1409142 .

Introducticn

Important advances in human bealth have
come from the recopnition of health hazards
and the development of policy actions ta
address them (Brownson er al, 2009; Espina
et al. 2013; Samet 2000}, Government and
nongovernmental organizations use expert
pancls 1o review the scientific literature
and to assess its relevance to public health
policics, Scientific experts are charged with
rcvicwing rhc quality and quzntity of rh:

d

interpresations of the evidence that undeepin-

a range of health policy decisions.

‘The LARC Monographs on the Evaluarion
of Carcinogenic Risks to Humans of the
International Agency for Rescarch on Cancer
{IARC) are a prominent example of such
an cxpent review process. The goal of the
Monograph Programme is ro assess carcino-

widely accepted internationally, therc
have been criticisms of the classification of
particular agents in the past, and more receat
criticisms have been directed 2¢ the general
approach adopted by IARC for such evatua-
tions {Boffetta et al. 2009; Epidemiology
Monitor 2012; Ioannidis 2005; Kabae 2012;
McLaughtin et af, 2010, 2011}
The Monogmphs are widely used and
fe d b ents; i
and the publm am(md the world; thercfore,
it s critical thar Working Group conclusions
be clear and transparent. In addition to the
actual cvaluation, 2 major contribution of
the Monographs is the assembly of relevant
lirerature and its dissemination to the public.
We recognize thar no system of evaluation is
perfect, It is important to foster continuing
improvement of the methods used by 1ARC
and other badics that review scientific
evidence. The IARC process itself has been
modified from time to time (e.g., addition of
specific cvaluation of mechanistic dara and
greater use of formal meta-analyses and data-
pooling approaches). Indeed, as recently as
April 2014, the IARC Monographs program
has been a subject of 2 review by the Advisory
Group to recommend priotities for IARC
Monographs during 20152019 {Straif
et al. 2014). The Advisory Group has made
2 number of recommendations on further
improvements in the Monographs process
specifically related to conflicr of interest,

ions,

genic hazards from
mental, and lifestyle cxposur:s and agents,

. thus providing an essential srep in the sacieral

deci ki

g process to identify and

and pi B

P ¥, and the usc of the systematic
teview proceduses in data gathering and
evaluation. Thus, possibie changes ro the
ptocess are periodically considered by IARC
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governing groups (Scientific Council and
Governing Counetl) and Advisory Groups.

Here, we focus on current IARC processes
and practices because these have been the
focus of recent criticisms. The authors of this
Commentary ate scientists from a wide range
of disciplines who are involved in deslgning’
and conducting studies that provide data
used in hazard evaluations, such as those
petforméed by IARC. Many (but not all) of us
have served on FARC Monograph Working
Groups, but none are current JARC staff. We
first discuss the history of IARC, and describe
how the JARC evaluations are performed in
order to foster evidence-based policy. We
then describe why unbiased evaluations,
based on the evidence and free of conflicts
of interest, are necessary for public health
decision making, Finally, we discuss the
recent criticisms of the IARC approach.

The IARC Monographs

Histary of the IARC Monographs. Shortdy
after IARC’s establishment, its parent enticy,
the World Health Organization (WHO),
asked [ARC to prepare a list of agents known
to causc cancer in humans, IARC recognized
the need fora ic process to d H
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is clearly described in the Preamble, which is
published as part of cach Monograph (e.g.,
IARC 2014a), 1t starts with the nomination
of candidate agents. Nominations come from
nationa} regulatory agencies, scientists, and
stakeholders, including public health profes-
slonals, experts in environmental or occu-
pational hygiene, industry represcntatives,
and private cidizens. It is impomm to nate
that anyone {including private citizens) can
pzmcipatc in the nomination process. Thc

{ARC Manographs

representatives of health agencies, stakchalder
observers, and the IARC Secretariat also
atrend meetings.

The usponslbili(y of the Working
Group is to review the literatuse before the
Monograph mceting, discuss the lirerature
at the meeting, and then classify whether an
agent is carcl ic, probably carch
possibly carcinagenic, not classifiable, or
probably not carcinogenic ro humans {see
Appendix 1), Warking Group members

convenes

are also ible for writing the IARC
M

of specml Advise y Groups {comp d of
external scientists that posscss a broad range
of relevant professional skills) to review agents
nominated for evaluation and to supgest
IARC priorities for such reviews (Ward et al,
2010}. Announcements of 2 review are madc
on the IARC website (hrep://

iphs.Jatc.

geapb, which must both review the
titerature and explain why the Working
Group came to their specific conclusions.

The procedures used to evaluate the scien-
tific cvidence arc described in the Preamblc
to the Monographs {IARC 2006}. It is

p ¢o stress thar only Working Greup

frlENG/Meetmgsl) For cx:mplc, in 2013
IARC sought nominations for agents to be
evaluated in 2015-2019 {JARC 2014b). An
Advisory Group reviewed the nominated
agents and exposures, added several new ones,
and discussed the prioxities for each.
The LARC staff’ makes the final selection
of agents for review by taking into account
I {of

members conduct the acuuat evaluation (Wild
and Cogliano 2011; Wild and Straif 2011},
IARC staff facllitate the evaluation process and
ensure that the procedures descrihed in the
Preamble are followed; however, they do not
determince the outcomes,

TARC assessments of carcinogenicity
are I:nsed on. and necessarily limited to,
available at the time

the p and intensity of exp

which agents should be fisted. Such a process
was faunched in 1972 by Lorenzo Tomatis,
then Chief of the Division of Carcinogenicity
of IARC (Tomatis 1976). IARC is funded by

the governments of 24 countries that have

decided to become membess, in addition to
competitive grants from funding agencies.
The TARC Monograph Programme is
mainly funded by the U.S. National Cancer
Instirute through a renewable grant subjece
to peer review of the program. Other soutces
af cxtcrnal funding have included the
Eutopean Commission Direcrorare-General
of Employment, Social Affairs and Equal
Opportunities; the U.S, National Instituze of
Environmental Health Sciences; and the U.S.
Environmental Protection Agency.

The TARC process antedates current
systematic review methods, but anticipated
same of them, for example, with regard ro
transparent literature identification. In the
IARC process, agents are assessed for carcino-
genic hazard and assigned to one of five cate-
goties, ranging from carcinogenic to humans
to probably not carcinogenic ro humans
{Appendix 1). The classification categories are
described in the preamble 1o the Monographs
{IARC 2006). Carcinogenic hazard identifica-
tion refers to an assessment of whether an agent
causes cancer. Hazard identification does not
predict the magnitude of cancer risks under
specific conditions; this can be determined only
with appropriate exposure-response informa-
ton (National Research Councif 2009).

The IARC Monograph process | Thc process
for the of an JAR B

prep

both occupational groups and the general
population} and avmlabzhty of sufﬂcl:m

of the review. The evidence comes from
cpldEmmlugxc scudus, anunal bxoasszys,

tirerature for an
as well as advice from the Adwsory Gmups
The large majority of evaluations concern
specific compuunds but there ace also moio-

phar
and surveys of human exposure. The aim is
to include all relevant papers on cancer in
humans and experimental anials that have

or ncccp:cd for publication,
fic journals and also

gtaphs on v:ncus pations of i hc:n blished
for mmp]c. | prod insceti-
cide appli firefigh fa of

eather gnods feather t:mnlng and processing,
welding, painters, petroleun refining, and
pulp and paper manufacturing. Some indi-
vidual exposutes that occur in these scrtings
have also been cvaluated.

The next step is the selection of members
of the Working Group (WG). JARC staff
review the literature to identify Working
Group candidates and speclalists In relevant
areas of experse; they alse seck names
of possible candidates from che scientific
commumry and adwsory Broups. Thc tist of

of

relevant conflicts of interest, is postnd on the
IARC website (htrp://) phs.jarc.fr/

nny pubiu:iy available government or agency
documents that provide data on the ciccum-
stances and extent of human exposure. To
that end, the scarch of the literature rakes
comprehensive approach, Papers that are
found not o provide useful evidence can be
excluded Jater in the process. IARC staff-first
use previous IARC Monographs (if availablc),
darabase searches using relevant text strings,
and contact with investigatots In the field o
identify porentially relevant material. Thus, the
initial assembly of the lterature is performed
by individuals who arc not engaged in the
actual evaluation. Working Group members
are then assigned vatious writing tasks and
are i | to perform their own licerature

ENG/Mectings/) before the WG is convened,
and anyone can send comments. M:mbers

searches to idenclfy any fusther papers that
might have, bccn missed. In addition, all of the

are typically s who have

rescarch relevant to the agent under review,
but not necessarily on the specific agent.
Selection pracedures are evaluased yearly by
the Scientific and the Governing Councils,
The IARC Section of Monographs also
has an external Advisory Board, made up
of independent scientists, that perfodically
peer reviews its activities. In addirion to

{ by IARC are made available
tw© the full Working Group before they mect,
and any member can recommend ather papets
not previously identified that they think should
be considercd. Finally, papers can be recom-
mended hy stakeholder representatives before
or during the Working Group meeting.

At the mecting of the Working Group,

the assembled documents are reviewed and
ired by discink

Working Group bers, invited special
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However, any member of the Working Group
has access to all of the assembled fiterature. The
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exposure in the population, and in evaluating

for observational epidemiologic studies are

thc quahty of the exp in

studies.

fes are distributed to alf subgroups, and
information from all dlsclphncs is discussed in
plenary sessions prior to assigning the agents 1
a specific carcinogenicity category.

Because new findings continually emerge
in che licerature, agents are reconsidered when
1ARC and IARC Advisory Groups judge
that there Is sufficient additlonal information
that mJght alter a pmvinus tuation, Thus,

Doubts and criticisms have sometimes
been expressed about the relative weights
attributed to cvidence from individual disci-
plines to the asscssment of cancer hazards to
humans; however, each discipline provides
important evidence toward the overall evalu-
atlon of causality according 10 the Bradford
Hilt id (Hill 1965}, Because the

garding human
aof particular substances may change as new
evidence becomes available. For some agents,
this reevaluation has resulted in progres-
sion toward greater cestainty tegarding their
human cascinogenicicy, whereas for others
the progress has been moved toward less
certainty. Such movements are expected in
an open, transparent, and evidence-based
process. A comprchensive update of all
Group 1 carcinogens was recently accom-
plished in Volume 100 A through F (huep://
menographs.iare, fr/ENGIMonogmphsl
PDPBs/index php).
Usually, several agents are mluatcd ina
single meeting lasting mote than 1 weck, After

lo(ality of the evidence is considered, defi-

ciencies in one discipline are often offset by

strengths in another. For example, epldcmio-
3

well recognized and can be found in any
epidemlologic textbook {Checkoway er al,
2004; Rothman et al. 2008}, Most studies
are subject to one or more methodological
limitations, but this does not necessarily
invalidate their findings (Blair ct al. 2009).
In fact, the value of cpidemiologic studies has
been shown by the identification of 2 number
of blished human
including tobacco, asbestos, benzene, hexa-
valent chromium, and some viruses, in
mudtiple studies. Some critics also argue that
small or nonexistent health tisks are unjustifi-

logic studics may focus on p
exposures, whereas ﬁnd(ngs from animal
cxperiments usually involve higher exposures
bust are fess susceptible to confounding.
Long-term animal bioassays and mecha-
nistic studies provide critical information on
the capacity of an agent to produce cancer
in mammalian systems, including humans,
and to contribute to decisions that would
fead to bettcr protection of human health,
Bioassays are the backbone of regulatory
science because they provide the opportu-~
nity to rigorously cvaluate potentlal hazards

ably highlighted and hyped by researchers who
have a vested interest in continued research
funding and the need to publish to benefic
their careers {Boffetra et al. 2008; Kabac
2008; McLaughlin et al. 2010, 201 {; Taubes
1995). However, such overstated results are
unlikely to exert much of an influence in a
Monngraph because [ARC evaluations are
based on the totality of the evidence. The
probiem would have to occur in multiple
studies, and the Working Group would have
to be unable to identify i or be unwilling to
weigh such studica appmpnm:ly Incarrece

discussing the evidence fully, the Working  before there is wid d human positive Tusi

Group b fullow th: blished IARC ~ Bi and mechanistic studies arc some-  may also accur in reviews of 1 mullipie studxcs

procedutes for from  times criticized for employing exposure routes  because of publication bias, which may
pidemiologic studies and bi to arrive  and doses that in most instances humans scl:ct]v:ly populate the literature only wich

aa prefiminaty classification (TARC 2014a),
Mechanistic daca are then considered in order
to determine whether they warrant a change
from the preliminary classification. The
Waosking Group then votes on the final derer-
mination, Many votes are unanimous, but on
occasion some reviewers may favor a higher
or lower ranking than the ma}unty \Vl\cn

would not cxpcrlcncc, although txpcnmcma]
dose } sure

posmve ﬁndmgs However, once a topic is
d as scientifically important, reports

fevels found in uccupational situadons, ’Ihcrc
is evidence that carcinogenicity in human and
animal studies is often concordant, although
data may differ as to the affected cancer site
{Haseman 2000; Maronpor er al. 2004;
Tomatis 2002}, A major cffort ta evaluare

the d: betwcen aniraal and human

there is dissent, alternative i
and cheir undeslyi
veported in the rationale for 111: cvaluauon if
the dissenters fecl th:ir point of v}:w is not
fhiciendy addressed in the

Constderation of the tomlu] of the
evidence, 1ARC Working Groups make
every effort to provide full and transparent
documentation of what evidence was
assembled, how it was evaluated, and which

results is currently under way; two Working
Gmups were convened at TARC in 2012, and
i of the pondence
I:awccn human and animal data was under-
taken (a report is not yet publicly available).

Criticisms of the IJARC Process
TARC Monographs are widely used to

identify potentlal carcinogenic hazaeds to
hutnans and serve as reference documents

papets were most important for the hazard
Juation. C the h

g the i on many different

arc often quite le:lg(hy, conraining m'auy
evidence tables fsee, for example, the recent
monograph on trichloroethylene (IARC
2014c}], Evaluations invoive id

agents, In recent years, however, Individuals
have criticized both the classification of indi-

on relevant scudies will be published regardless
of the findings, so publication bias is mainly a
concern for newly arising issues. To evaluate
the potentlal for publication bias, Warking
Groups consider whether stronger negative
studies (bath in terins of design and sample
size) have emerged after publication of an
initial dluster of smaller and/or weaker positive
studics, Funncl plots help in the assessment
of bias refating to sample size and publica-
tion bias {Borenstein ct al, 2009}, In contrast,
there arc no cseablished stacistical techniques
to clearly characterize strength of design.

Qne of the distinctive features of epide-
miology is thar ceiticism and sclf-criticism
are firmly embedded in the discipline. A
great deal of work has been done on devel-
oping methods for critical appraisal (Eiwood
2007) and for assessing the likely strength
and direction of possible blascs {Rothman

vidual agents as well as the general evaluative
h (Boffetta et al. 2009; Epidemiology

of all of the known relevant evidence fmm
epid gic, animal, phan

mechantstic, and exposure studies to assess
cancer hazard in humans. Information on
human exposure is not formally graded as
part of the overall assessment of carcinogenic
hazard; however, these data make a critical
contribution to the process hy charac-
terizing the tining, duration, and levels of
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Monitor 2012; Kabat 2012; McLaughlin
et al. 2010, 2011}, We discuss four of these
criticlsms below.

Criticisms of epidemiology, Some of the
ceiticisms of the JARC process have occurted
in the context of more general criticisms
of epidemiology as a scicnce (Kabat 2008);
these were discussed in detail by Blair et al.
{2009). Potential niethodological weaknesses

vouse 123§ Nuseer 61June 2045 -

et al, 2008). Epidemiologists and other
members on Working Groups routindly use
various approaches to assess possible bias in
study design and analysis when weighing the
strengths of different studics.

The issue of false positives. Epidemiology
specifically has been criticized for a tendency
to produce flse-positive results {i.c., indi-
vldual study assoclations not bomnc our by
the weight of the evidence) or to preferen-
tially report positive findings over negative

Environmental Health Perspectives



or inconclusive findings (i.c., publicatlon
bias) (Boffetta et al. 2008, 2009; loannidis
2005; Kabat 2012; McLaughlin and Tarone
2013). This criticism has been most often
applicd to potential false pasitives from
individual studics, but it has been inferred
that this problem may also apply to overall
hazard evaluations, which use findings from
multiple studics. We will consider each of
these issues in tuzn.

False-positive findings may occur by
chance, panticulardy when many combinations
of cxposures and health outcomes have been
cxamined in 1 single study without strong
prior expectations of associatlon; this happens
often, for cxample, in genome-wide associa-
tion studies where thousands of gene—disease
associations are evaluated, Chance, of course,
operates in all disciplines and in both obser-
vational and experimental smdm Howcvcr.
there are well-known
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risks may be higher while differences in
lifestyle Factors between different groups of
workers ate smalfer (Chcckoway et al, 2004),

us, any

1ARC Monographs

been able o idendfy any credible suppart for
this contention.

There is an 1ARC Governing Council
and a ific Council to provide oversight

factors is likely to be wcak even fom potent
causes of cancer such as cigarette smoking
{Siemiatycki et al. 1988}, OFf course, the
intespretacion of such studies is enhanced
when therc is supporting evidence from bioas-
says and/or mechanistic studies,

False-positive and false-ncgative findings
in individual studies may arlse by chance
or bias, including bias due to confounding
{Rothman et al. 2008}. However, the evalua-
tion of multipic independent epidemiolagic
studies from varlous geographtc locatlons,
involving a variety of study designs, as well as
evidence from experimental studies, reduces
the possibility that false-positive findings from
any individual study influences the overall
process, Some studies may have

10 reduce the probability of declaring chance
findings as “positive” (Rothman et al. 2008).
Independent replication, however, is the most
convincing way of checking for “chance”
findings; hazard evaluations, such as those
conducted by JARC Working Groups, rely
heavily on reproducibitity in independent
studies and also interpret data fotlowing
Bradford Hill principles (Hill 1965).

False negatives are more difficult to
address, and perhaps they occur more
frequently than Rlse positives because of fow
statistical power, nondifferential misclas-

greater influence than others because of meth-
odological strengths and/or large sample size.
The use of information from a vnn:ry of study
designs reduces the lkelibood of fal

and guidance to the agency. The Governing
Councll represents the participating states
and sets general IARC policy. It appoints the
{ARC Dircctor and members of the Scientific
Council. The latter ate independent scientists
who ate selected to provide scientific exper-
tise and not as representatives of the member
states. They serve for 4 years and serve withour
pay. The voting members of Monograph
‘Waorking Groups are not employed by 1ARC,
and they perform this task without financial
cotapensation, There have been 111 volumes,
including six separate do: under
Volume 100, and threc Supplements. Over
the years, as the number of publications for
cach agent to be cvalvared increased, the size
of Working Groups has increased. Eary in the
process they were sometimes as small a5 10,
but now they sometimes inctude as many as
30 scientists, We esmm(e that over the entire
|

evaluarions because it s unlikely that rhc same
biases wil occur in multiple studies based on
different papulations under different study
designs, Moreover, apparendy conflicting
tesults from epidemiologic studies do not
necessarily indicare diat some are false positive
or false negative. This might, for example,
reflecr differences in fevels of exposure or

h serics, 2pp 1,500 scien-
tists have served as Working Group members,
and of course many scicntists have alo served
on the Advisory Groups, Scienrific Councll,
and Governing Council. Thus, if even a small
pescentage of these scientists wete disen-
chanted with the IARC process, ir woudd result
in a considerable number of such individuals
and should be easy to document. To be raken

susccpnblll(y to the effects of exp
pr

sification of and/or and
incomplete follow-up, which tends to reduce
the observed difference in risk between
the exposed and nonexposed populations
{Ahlbom et al. 1990; Blair ct al. 2009;
Grandjean 2005; Rothman et al. 2008), A
new pasltive association stimulates rescarch,
whercas studics finding no associations tend
to stifle fusther work.

There are difficulties in conducting
epidemiclagic studies of agents that are refa-
thyely “weak” carcinogens, or for stronger
carcinogens where exposure is very fow
because bias and confounding can obscure
weak positive fations (MacMahon et

ly, the “di " criticism needs
1 informart

cffect fot}, Finally, judg by

the Working Group is not based exclusively

on epidemiologic studies but usually ulso
h

to be supporced by d
deseribing the number of scientists who have
taken this action.

on resufts from lab y and m
xtudles rlm prowdc further cwdencc and
l‘ or the grap

Criticisms of specific evaluations, Some
citicisms of the JARC proccss relate to
specific agents, where it is asserted that the

thar evaluate ic hazards fated

hazard cvaluations of category 2B, 2A, or 1

with specific occupations or industries, the
exposures of interest usually involve a complex
mixture of chemicals. For these evalu:nom,
most ink ion comes from epid B
studies, although to individual
agents accuning at these workplaces may have
been nvaluzrcd In experimental studies,

with IARC Monograph

1981). I general, weak carcinogens and low
Ievels of exposure result in a smaller “signal-
to-noise” ratio making the rcal signal morc
difficult to detect, Although the identifica-
tion of small relative risks to humaas poses
special challenges to sclentific rescarch, the
refipement of study designs, Improvements
in methods of exposure assessment, and the
use of biomarkers have helped to address ¢he
problems {e.g., newer studics on the effects
of air poliution, the growth in opportunt-
ties to examine gene-cnvironment interac-
tions) (Gallo ex j 2011} In some situations,
there is less of a problem. For exampie, in
occupational studics, exposures and relative

processes. The LARC Monograph cvaluation
process has been criticized and it has been

are not supported by the scdientific litcrature,
In the 111 volumes of the Monographs
produced over the four decades since 1971,
970 sgents have been considered, 114
{12%) have been classified as carcinogenic
to humans (Group 1}, 69 {7%) as probably
carcinogenic (Group 2A), 283 (29%) as
possibly carcinoenic {Group 2B), 504 (52%)
as not classifiable regarding cheir carcinoge-
nn:uy (Gruup 3), and 1 {< 19%) as probably

alteged that “2 number of with
direct experience of IARC have felt cumpcﬂcd
10 dlssocmze themselves fmm the agency’s

d ic hazards™
(Knb:x 2012}, “This is a serlous charge.
However, the author of this claim provided
no evidence to support the charge that a
“sumber of scicntists” have dissaciated them-
selves from the process, nor has there been
any indication of how many scientists have
taken this step, or for what ceason. In séience,
we cupect sweeping stacements such as this to
be appropriarely documeneed. We have ror

Environmental Health Perspectives - voiume 123 | mumas 61 fune 2015

ic to hurmans (Group 4. Thus,
cven far this highly select graup of agents
(i.e., those selected for evaluation because
there was some concern that they might be
carcinogenic), mote than one-half were “not
classifiable” or “probably not carclnogenic,”
and a further 29% were placed into the
caregory of possibly carclnogenic to humans.
‘This disiribution, based on neady 1,000 evat-
uations in which fewer than onc in five agents
were classified as carcinogenic or probably
carcinogenic to humans, does not support a
conclusion that the process is heavily biased
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toward classifying agencs as carcinogenic
(Boffetta et al. 2009; Kabat 2012).

‘The monographs for formaldehyde, coffee,
DDT, and radiofrequency clectromagnetic
radiation have been cited as examples of prob-
fematic evaluations by some (Kabat 2012)
famang these, only formaldchyde was classi-
fied us known to be carcinogenic to humans
{Group 1) by an JARC Working Group}.
These are important agents. However, to
accept the charge that JARC evaluations are
fundamentally biased, one has to assume
that the sclentists who were members of the
‘Wotking Groups were incapable of appro-
priately evaluating weaknesses in the data,
of thac they distorted the evaluative process
because of personal biases. In our experience,
neither of these assertions is correct, Dissent
among scientists is not unusual in any area
of science. It is a strength of the sciemific
process. The IARC process capitalizes on this
by bringing scientists from different disci-
plines together in one room to evaluare the
fiterature and to reach a reasoned conclush
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evaluation {and can therefore answer technical
ueries) and others from different, but related,
gdds provides 2 knowledgeable and balanced
mix of scientific backgrounds for a thoughtful
eveluation of the fiterature.
Worklng Group membets do not receive
any fee for their work, but they ate pald travel

expenses, and chere Is some prestige associ-
ated with setvice on an IARC Monogeaph.
However, most scientists asked to serve on
TARC Working Groups have already achieved
some measure af scientific stature, and there
is no reason why this should bias their evalua-
tion in one direction or the other. In addition,

Appendix 1: Classification Categories for the Overall Evaluatlon
for the IARC Monographs {IARC 2006) ;

Group 1: +The. ageat is carcinogenic to lmmnm .

This category is used when there is suffi id of ln lmm:ms
Exceptionally, an agent may be placed in this category when evidence ‘of carcinogenicity in
humans is fess than sufficient but there is sufficient evidence of carcinogenicity in experi-
mental animals and strong evidence in exposed humans that the agent acts (hmugh a rclevant
mechanism of can:lnugcmcuy

Group 2.

This catcgory includes agcnts fnr which at one cxtrcme, xhe d:gtr.c of evldcnc: of carcino-
genicity in humans is alnost sufficient, as well as those far which, at the other extreme, there
are no human dava but for which there is evidence of carcinogeniclry in experimental animals.
Agents are ungn:d to either Group 2A {probably carcinogenic to bumans) or Group 2B
(pamb[y cdrcinogenic 1o Jumars) on the basis of epidemiological and experimental evidence
hanist and other rdcvant data, The terms probably carcinagenic

Difterences of opinlon occur among Working ’

Group members. These differences, hawever,
typically involve disputcs related to assign-
ment to adjacent classification categories. It is
instructive that there are no instances in which
a catcinogen classified at the Group 1 level
by one Working Group has been reversed
by another, The recent review of all Group 1
agents for Volume 100 provided ample oppor-
tunity 1o reverse such previous classifications,
but none occurred. Every scientist could
probzhly name a substance that has heen
reviewed by IARC that they might person-
ally place in o different caregory from that
assigned by the Working Group, but this is
one opinion against the collective wisdom and
process of the Working Group.

an

and pvuiby inogenic have no qi and are used simply as dm:npmrs
of different levels of evidence of human c: genicity, with pmbnbl inagenic si
higher level of evidence than possibly earcinagenic. i

Group 2A: The agent Is probably carcinogenic to humans.
This category is used when there is limited evidence of carcinogenicity in humans and sigfficient
evidence of carcinogenicity In experimental animals. In some cases, an agent may be dlassified
in this categoty when there is inadegunte evidence of carci icity in humans and sufficient
evidence of carcinegenicity in experimental animals and suung evidence that the carcino-
genesis is mediated hy 2 mechanism that also operates in humans. Exceptionally, an agent
may be dassified in this category solely on the hasis of fimited evidence of carcinogenicity in
Trumnans. An agent may be assigned to this category if it clearly belongs, based on mechanisiic
considerations, to a ¢lass of agents, fur which onc or mare mcmbers havc been classified in
Group 1 or Group 24,

Group 2B: ‘The agent is pmil:[y carcinogenic to bummu.
“This category is used for agents for which there is limited evidence qfcﬂrﬂnagmm{y in hurnans
and less than sufficient cvidence of enrcinogenicity in :xp:mncmal aninals, It may also be used
when there Is inadeq :um'emr af inogenicity in humans bur there is sufficient cvidence

Criticisins of the composition of the

of earcinogenicity tn ] animals. In some instances, an agent for which there is
inddeguate cvidence 0f in humans and less than sufficienc evidence of careine-

working groups. The P of the
Working Groups has also been criticized
{Erren 2011; McLaughlin er al. 2010,
2011); it has been argued that membets of
the Working Groups who have conducted
research on the agents under evaluation have
a vested intercst in advancing their own
rescarch results in the deliberations. This criti-
cism has been addressed directly by Wild and
colleagues (Wild and Copliano 2011; Wild
and Straif 2011} from IARC, and we know
of no evidence to suppost chis contention.
Even if some scientists on the Working Group
have petformed tesearch on some of the agents
being considered, they make up a minority of
the Working Group because several agents are
usually evaluated in a single meeting, so the
number of Working Group members who
have conducted research on any onc agent
is typically small. Our experience has been
that having some scientists who are knowl-
edgeable aboue the studics of the agent under
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genicity in experimental animals mg:ther with supporting evidence from mech
ather relevant data may be placed in this group, An agem may be classified In this mtq;ury
solely on the basis of strong evidence from mechanistic and other relevant data,
Group 3: The agent Is not classifiable as to dts carcinogenicity so bumans.
"This category is used most commonly for agents for wlm:ll the evidenice of carcinogeniciry is
inndeguate in humans and ingdequate or limited in' exp ! animals.
Exceptionally, agents for which the evidence of carcl icity Is inadequate in humans
but sufficient in experimental anlmals may be pizced in thu category when there is
strong evidence that the mech Inog in } animals does not
operate in humans. ’
Agents that do nat fall into ang other group are also placcd in this category.
An cvaluation in Group 3 is nota d of icity or ov::all safc:y
It often means that further research is needed, especially when exp are pread or
the cancer data are consistent with differing interprerations, ;

Group 4: The agentis  probably not carcinagenic 1o bumans.

This category is used for agents for which there is evidence suggesting lack of caveinogenicity in
humans snd in experimental animals, In somc instances, agents for which there is ingdequate
evidence of carcinogenicity in humans hut evidence suggesting lack of carcinogenicity In experi-
mental animals, consistently and strongly suppetted by a broad range of mechanistic and
other rélevant data, may be classified in this group.

Pe

vowwe 123 { numeer 6§June 2015 - Environmentat Health Perspectives



TARC sericely requires thas any conflice of
interests be divulged, and does not allow those
with conflicts of interest to serve on Working
Groups, although nonvoring observers who
may have conflicts of intetest are able ta attend
the Working Group meetings.

Conclusions

For more than four decades the IARC
Monograph Progrunine has provided evalua-
ttons of eancer hazards to humans from many
diffetent exposures and agents, These are often
the first evaluarions of new and cmarg{ng
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Safety {hrtp:/fwww.he-sc.ge.calahc-asc/
branch-dirgen/hpfb-dgpsa/fd-da/bes-bse/
index-eng.php); Scientific Committee on
Occupacioml Exposure lexts {SCOEL},
Social
Affairs and inclusion (lmp liec.europ\ euf
sacial/main jsp?catld=148&langld=cn8intPa
geld=684); European Foad Safety Authumy

{ARC Monaographs

Brownson RC, Chrigu JF, Stamatakis KA. 2009.
Understanding evidence-based public health
paficy. Am J Public Health 99;1576-1863,

Checkoway H, Pearce N, Kriebel 0. 2004, Research
Methods in Occupational Epldemiology. 2nd od.
Naw York:Daford University Prass.

- Elwogd M, 2007, Critiea! Appraisal of Epidamiclogical

$Studies and Clinical Trals. 3rd ad, Now
_ York:Oxford University Press.
Monitor, 2012, speak out

{EESA 2013); and European Cl
Agency (ECHA; hitp:/iccha.curapa.euf).
Assessments from these groups typically come
to conclusions similar to those from IARC,
This ﬁm.hu indicates hrmd agreement within

the sd garding evidence

threats to public health and,
are subject to intense scrutiny. Although these
cvaluations™ are wxd:ly mspec(cd and used by
many Org;
and government agencies to impmvc the
public’s health, IARC has recently been subject
to criticism over conclusions on specific agents,
the process that leads to such conclusions,
and membership of the Working Groups.
Debate and criticism facilitate sclf-correction
and a check on the validity in science. We
are concerned, however, that the criticisms
expressed by a vocal minority regarding the
evaluations of a fow agents may promote the
denigration of a process that has served the
public and public health wefl for many decades
For reasons that are not supposted by data.
There has been very broad involvement
of the scientific community in the IARC
Monograph Programme through partici-
pation in the Working Groups and service
on the JARC Governing and Scientific

Councils and ad hoc Advisory Board for .

the Monograph Programme. The fong list
of sclentists who are coauthors of this paper
attests to the strong suppost that IARC has
in the scientific community. Many exposures
that TARC has cvaluated have alse been
independently cvaluated by other insticu-
tions, such a5 the U.S, Natlonal Toxicology
Program (https://nrp.nichs.nih.gov/); U.S.
Environmental Protection Agency {(heepi//
www.epa.gov/); National Academy of
Sciences (http:/fwww.nasanline.org/); the
American Coaference of Governmental
Industrial Hyglenists (ACGIH) Threshold
Limit Values and Biological Exposure Indices
(hetp:/fwwnw.acgih.orgl); the Nordic Expert
Group for Criteria Documentation of
Health Risks from Chemicals {hetp:/fwww,
av.selaskivinegf); Institute of Occupational
Medicine (htep:/fwww.iom-world.org/);
World Cancer Research Fund/American
Instirute for Cancer Research (WCRF/
AICR) Expert Reports; European Chemicals
Agency (hutps:f/echa.curopa.cu); Swedish
Criteria Group for Occupational Standards
{2013); California Office of Envisonmental
Hazard Assessment {Proposition 65; hetp://
oachha.ca.gov/prop65/background/p65plain.
humi); Health Canada Bureau of Chemical

on carcinogenicity In the scientific literature

about the chaliange of false pasitives in cancer
epidemiatogy. Epidemiology Manitor 33{1 11310,
Erren TC. 2011, JARC's plea for traditional "expert’
worklng groups—a rocips for problems? [Letter].
intJ Epidemiol 40:¥727-1728.
Espina C, Porta M, Schiiz J, Herndndaz Agvada i,
Persival RV, Dora C, et al. 2013, Environments} and

and cxpands the numher of who
do not have a “vested interest” but who have
generally agreed with those conclusions.
Di with the cond, inan
IARC Monograph for an individual agent is
nox evidence for a failed or biased approach
Some disag about the carcinog
bazard of important agents seems inherent to
the scientific enterprise and is unavoidable at

for primsry
of cancar: a cross-sectorial poticy tramewerk,
Environ Health Perspect 121:420-425; doi:10.1288/
ehp.1205897,

Europaan Food Safety Authority. 2013, Sefentifc Opinion
on the Hazard Assessment of Endocring Disruptors:
Scientiic Criteria for ldentification of Endocrine
Disruptors and Appropriatensss of Existing Tost
Methads for Assessing Effacts Madiatad by These
Substances cn Human Health snd the Environment.
Available: http:/jwww.efsa.europa.eu/en/search/

early stages of the hazard evaluation, where

1ARC usually operates. Because the evalua-

tions are not—and should not be—static, it

is difficult to sec bow such aseisments could

be addressed any diffe now
—

d as human

f: 21 Aprif 2015},

Balio ¥, Eggar M, McCormack V, Farmer PB,
foannidis JPA, Kirsch-Volders M, et of. 2011,
STrengthening the Reporiing of 0Bservational
studies in Epidamiology-Molecular Epidemiology
{STROBE-MEL en oxtension of the STROBE

{e.g.. cohacco, :sh:stos) at one time wcnt

PLoS Med 8:01001117; doin10.1373/
]ouma),pmnd mmm
N

chrough a quite lengthy period of
debare (Michaels 2006, 2008). Any process
can in theory be improved with fair and
constructive criticlsny; appropriate reviews may
1ake place from time to time, and we would
support continued review and improvement
of the JARC processes. Howevet, as a group of
international scientists, we have Jooked care-
fully ar the cecenr charges of flaws and bias
in the hazard evaluations by IARC Working
Groups, and we have concluded chat the recent
eriticlsms are unfair and unconstructive,
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1 | INTRODUCTION

The international Agency for Research on Cancer {{ARC) was
established In Lyon, France in 1965 as a speciallzed cancer research
agency of the World Heaith Organization, with founding members
Germany, France, [taly, United Kingdom, and United States, Currently,
{ARC has 25 member countries. Since 1970 the IARC Monographs
Program, created by Lorenzo Tomatis, MD, has been ing

of the Program Is to publish In the form of agent/substance-oriented
Monographs, critical reviews and scientific evaluations written by an
international WG of experts on evidence of carcinogenicity for a wide
range of human TARC staff coordi the process and
pravides scientlfic and materfal support to WGs. The authors of this
commentary have participated In the IARC Monographs Program
meetings. Also, Harrl Valnio and James Huff have served as Chiefs of
the JARC M hs Program,

chemical substances, agents, exposure circumstances, and fifestyle
factors for evidence of carcinogenicity. JARC Monographs provide a

unique and valu;ble objective International health service to

Levels of evidence for an agent causing cancer are agreed upon by
WG members as detailed in JARC Monographs,>? and shortly after WG
luded, with supporting

and inform the public about cancer hazards. IARC Working Group
(WG) meetlngs held in Lyon, France, thrice a year, are comprised of

ists from th hout the world, providing a truty
international perspective. Meetings are openly transparent and
members are vetted for conflicts of interest, The primary objective

Institution at which the wark was performed: The work was not performed at an
tnstitution,

are summary

evidence are published In Lancet Oncology, Monographs report on
human cancers observed with available measures of exposures as an
integral part of hazard characterization, the initial step in the risk
assessment process, but do not ordinarily perform quantitative dose-
response risk assessments that extend beyond the range of observed
data. Countrles and research and regulatory agencies adopt IARC
classifications for communication of potential human cancer hazards,?
and for developing strategles to control and prevent cancer.

Am,J ind Med, 2018;1-5.

wileyonlinelibrary.com/journal/afim

© 2018 Wiley Perlodicals, Inc. { 1
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in Monographs Volumes 1-120, fARC i d Habl:

800 epldemiclogical studies that investigated the assoclation of cancer

experimental, epidemiological, and mechanistic evidence of carcino-
genicity for JARC's 1003 agents.* The selection process for agents
relies upon published selentific findings indicating human exposures
and potentlal cancer risk based on studies in humans and experimenta}
animals along with information on mechanism.*® Agents without
evidence of carcinogenicity and human exposure are not selected for
review, Centered on these selection factors, one would a priori expect
a significant percentage of agents reviewed and evaluated to provide
evidence of carcinogenicity. Categorical results for 1003 evaluations
are:® Group 1 “carcinogenic to humans,” 120 agents; Group 2A
"probably cai'cinugenic to humans,” 81; Group 2B "possibly carcino-
genlc to humans' 29%; Group 3 “not classiflable as to its
carcinogenicity to humans,” 502; Group 4 *probably not carcinogenic
to humans, 1. Based on selection criteria, it is thus surprising that anly
~20% of agents/exposure circumstances reviewed are classified as
human carcinogens or probable human carcinogens.

Likewise, selection of chemicals for animal cancer testing by the
US Natlonal Toxicology Program based on widespread human
exposure, and not suspicion of carcinogenic activity,” resulted In

only &.8% of substances giving positive cancer results in two specles -

{one requirement for 1ARC sufficient evidence of cancer In experi-
mental animals). These results further support the abservation that the
slightly higher percentage of carcinogens identified in IARC reviews is
a reflection of the chemical selection criterfa. Yet, despite this
selection bias for agents that demonstrate évidence of carcinogenicity,
onfy 120 of 1003 IARC agents {12%) evaluated were consldered
unequivocally carcinogenic to humans; adding those B1 agents
évaluated by IARC WGs as “probably carcinogenic to humans” stiff
results in onfy 20%; while 50% of agents evaluated by IARC were not
classifiable as to thelr carcinogenicity to humans. Nonetheless, in fight
of this low percentage of agents reviewed, evaluated, and considered
to be carcinogenic by IARC, the American Chemistry Council {ACC}, a
trade association which promotes the interests of US chemical
companies has voiced its opinion that IARC is “dublous and misleading”
in classifying potentlal carcinogens® ACC and its censultants further
criticize IARC for misleading the public by over-evaluating agents that
cause cancer in humans,>*?

We mention two 1JARC Monographs that have recently received
considerable attention; red and processed meats'! and glyphosate
{two other chemicals evaluated at the same meeting as 2A, diazinon
and malathion, engendered no criticism}.}2 in October 2015, after an
8-day meeting, an independent IARC WG of 22 scientists from ten
countries concluded consumptlon of "processed meat” is “carcinogenic
to humans” based on sufficient evidence for coforectal cancer from
epidemiology studies; and “consumption of red meat” is “probably
carcinogenic to humans” based on credible studies showlng associ-
ations with colorectal, pancreatic, and prostate cancers. Differences in
these evaluatlons center on strength of avallable epidemlological
evidence: consumption of processed meat was classified as Group 1on
sufficlent evidence [n humans, whereas consumption of red meat was
classified as Group 2A on substantial epidemiologicat data and strong

mechanistic evidence, Significantly, the IARC WG* dmore than

with consumption of red meat or processed meat in many countries,
from several continents, with diverse ethnicities and diets,"1%2* {Note:
the 1ARC definition of sufficient evidence of carcinogenicity to humans
signifies “a causal refationship has been estahblished between exposure
to the agent and human cancer.” Litnited evidence of carcinogenicity to
humans means that "a posltive assoctatlon has been observed between
exposure to the agent and cancer for which a causal Interpretation is
considered by the Working Group to be credibie, but chance, bias or
confounding could not be ruled out with reasonable confidence.”¢
Glyphosate was discovered in 1970 and brought to the market in
1974 by Monsanto under the trade name Roundup, Glyphosate, a
broad-spectrum herbicide, currently the highest production volume
of all herbicides, Is promoted and sold worldwide by many
agrochemical companies, In different solution strengths and with
various adjuvants, under dozens of trade names, as more than 750
glyphosate products.*2 In March 2015, after an 8-day meeting, an
independent 1ARC WG of 17 scientists from 11 countrles concluded
glyphosate, an herbicide widely used to control weeds in non-
agricultural and agricubtural settings primarily on geneticafly-
engineered crops, was “probably carcinogenic to humans® {2A] based
on sufficient evidence of carcinogenkity in experimental animals and
limited evidence of cancer in humans for non-Hodgkin lymphoma. In
addition, there was strong evid that ghyph p through
two key characteristics of known human carcinogens: exposure to
glyphosate or glyphosate-based fonmulations is genotoxic based on
studies In human cells In vitro and studies in experimental animals, and
strong evidence that glyphosate, glyphosate-based formutations, and
aminomethyiphosphonic acid {major metabolite) induces oxidative

- stress In experlihental animals, and in studies of humans cefls In

vitro,124% Some have questioned this conclusion,}**whereas 94
international independent scientists agreed with and support IARC's
evaluation for glyphosate!’ as do others.'®'® Further, IARC, the
German Faderal Institute for Risk Assessment {BfR}, and the European
Food Safety Authority {EFSA) found Increases of tumors in seven
carcinogenicity studies in mice and rats.?’However, BfR and EFSA
opined five reasons for dismissing these carcinogenic effects, using a
"weight of evidence” {(WOE) approach. Clausing®® and Clausing et al, 2
hi , have ad ly chal d the validity of the BfRand EFSA
approach, and their five WOE reasons for dismissing evidence of

carcinogenicity.

Regarding the worldwide credibility and public heaith value of
1ARC Monographs, 124 scientists with expestise in chemical carcino-
genesis have praised and endorsed the JARC Monographs for the
transparency of their review process and IARC's Impartial high quality
evaluations in identifying cancer hazards in the environment and
workplace.?? 1ARC allows observers and representatives from
government agencies, Industry and other organizations to attend
and participate In WG meetings; however, they are not permitted to
vote on evaluations of carcinogenicity.

For the past 47 years, JARC Monographs have contributed to
improving public health by providing evidence-based unbiased expert

fuations to identify carcinogens and to support cancer prevention
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and control.# Nonetheless, vested-interest criticisms of IARC cancer
evaluations,’® supported by pro-industry consultants 225 have
centered particularly on the scientific credibility of IARC evaluations,
Pointedly, in response to [ARC evaluatlons for red and processed meat
and glyphosate, the ACC initiated a Campaign for Accuracy In Public
Health Research {CAPHR} with the proclaimed aim *to promote
credible, unblased, and transparent science” to assist public health and
policy makers in their evaluation and interpretation of evidence for
cancer causation® The ACC further states JARC's Manographs
Program suffers from persistent scientific and process deficlencles
that resuft in public confusion and misinformed policy-making.” Yet,
most of the authoritative sources cited in an article critical of the [ARC
Monographs Program®® appear to have conducted research or
consultations that has been supported by industry, 224 M

for EPA staff members apparent rofe in the tARC Manograph WG's
evaluation of glyph Congr Smith expi d concern that
“activists” wori(ing both within and outside of EPA might derail the EPA
preliminary evaluation of glyphosate®-an evaluation not yet finalized
that is contradictory to the IARC conclusion on the probable
carcinogenicity of glyphosate, Further, Kelland,”” a defender of
Monsanto, has contacted 1ARC glyphosate Working Group members
and has accused IARC of altering the Working Group's evaluation,
1ARC*® has rebutted these aca Further, c fonal hearings
are belng considered to investigate IARC and the Monographs Program
evaluation process and requests have been made for IARC to provide
names of potential witnesses.*” The Director of IARC has responded to
the Inquiry of Smith and Biggs,*® but declined to provide witnesses for

lal ional hearing. The response from FARCT®

through membership in the ACC, has lobbled extensively, and pald
sclentists to author papers on the safety and continued use of
glyphosate,22® and that contradict the findings of IARC despite
recognized human health hazards. McCtellen,?? as editor of Critical
Reviews in Toxicology, bas published 10 articles dealing with
glyphosate and health effects; most dispute IARC's conclusions in fts
evatuation of glyphosate or otherwise condlude that glyphosate's risk
is minimal, or non-existent.2%2>*¥ These authors have been
supported/funded directly or indirectly by Monsanto, the primary
producer of glyphosate and preducts containing this active ingredient.
Additionally, Monsanto has sent a threatening letter of inti to

any cor
apparently did not satisfy Congressman Smith et ai** who continue to
question the integrity of the IARC Monographs Program, US funding for
the program, and to again request that 1ARC provide names of potential
witnesses. Such tactics are intimidating to IARC, to IARC Working Group
members, and to research and regulatory agencies refiant on IARC's
science-based cancer causation evaluations. .
Potential inconsistencles or relevant chalienges in scientific
interpretation often serve to advance science and should be resolved
by scientific experts who do not have a conflict of interest in these
evaluations, and certainly not by politicians with vested interests who
lack under of the strength of scientific evidence supporting or

JARC staff.?® Ominously, EPA staff has been accused of collusion with
Monsanto to downgrade the health hazards of glyphosate 394
{ronically, from recently released documents, Monsanto thought thelr
herbicide would indeed fit into the JARC category of either "possibly,” or
“probably carcinogenic to humans” lang before the IARC Monographs
review meeting and yet mounted a campaign to criticlze JARC's
evaluation.*>** Further, a Monsanto Internal confidential memorandum
states “And while we have vulnerabifity in the area of epldemioiogy, we
also have potential vulnerabilities in the other areas that JARC will
consider, namely, exposure, genetox, and mode of action ... if there is a
force working against glyphosate, there is ample fodder to string together
ta help the cause {presumably to make glyphosate/Roundup viewed as
safe] even though it is not scientifically justifted In Its purest form.**2
The ACC has fobbied US Congress to investigate LARC's review of
glyphosate.** Now, because of successful lobbying, US Congressional
Republicans are questioning the credibifity of JARC Monographs and
funding from the US Natlonal institutes of Health {NIR), They further
question the ability of EPA to objectively eval the carcis Tty
of glyphosate because one staff member participated in the IARC
review as a WG member, A six-page letter from the Chalrman of the
Committee on Oversight and Government Reform® to Francis Collins,
Director, NiH, questions NIH support for IARC Monographs, and
requests a briefing on NIH funding to such “foreign® entities In light of
1ARC's cancer evaluations being inconsistent with other entities,
particufarly on red meats, processed meats, and glyphosate,
Additionally, an eight-page letter®® from the chair of The
Committee on Science, Space, and Technology to Gina McCarthy,
Administrator, US Environmental Protection Agency, admonishers her

opposing a particular scientific determination,

The Interferences by ic i In cancer
conducted by public health institutions®> do not bode well for the
free flow of scientific information that informs and protects the public
and workers from clear risks of cancer.
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MEMORANDUM

SUBJECT: Transmission of Meeting Minutes and Final Report of the December 13-16, 2016 FIFRA
SAP Meeting Held to Consider and Review Scientific Issues Associated with EPA’s
Evaluation of the Carcinogenic Potential of Glyphosate

TO: Riek P. Keigwin, Jr.
Acting Director
Office Pesticides Programs

FROM: Steven M, Knott, M.S.
Acting Executive Secretary J,t&,m m. M
FIFRA SAP Staff
Office of Science Coordination and Policy

THRU: Stanley Barone, Ph.D. -
Acting Director

Office of Science Coordination and Policy

Please find attached the meeting minutes and final report of the December 13-16, 2016 Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) Scientific Advisory Panel (SAP) open public
meeting held in Arlington, Virginia. This report addresses a set of scientific issues associated with EPA’s
evaluation of the carcinogenic potential of glyphosate.
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NOTICE

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), Scientific Advisory
Panel (SAP) is a Federal advisory committee operating in accordance with the Federal Advisory
Committee Act and established under the provisions of FIFRA as amended by the Food Quality
Protection Act (FQPA) of 1996. The FIFRA SAP provides advice, information, and
recommendations to the Agency Administrator on pesticides and pesticide-related issues
regarding the impact of regulatory actions on health and the environment. The Panel serves as
the primary scientific peer review mechanism of the Environmental Protection Agency (EPA),
Office of Pesticide Programs (OPP) and is structured to provide balanced expert assessment of
pesticide and pesticide-related matters facing the Agency. Food Quality Protection Act (FQPA)
Science Review Board members serve the FIFRA SAP on an ad hoc basis to assist in reviews
conducted by the Panel. These meeting minutes and final report have been written as part of the
activities of the FIFRA SAP and represent the views and recommendations of the FIFRA SAP
and do not necessarily represent the views and policies of the EPA, or of other agencies in the
Executive Branch of the Federal government. Mention of trade names or commercial products
does not constitute an endorsement or recommendation for use. The meeting minutes and final
report do not create or confer legal rights or impose any legally binding requirements on the EPA
or any party. In preparing the meeting minutes and final report, the FIFRA SAP carefully
considered all information provided and presented by the EPA, as well as information presented
in public comments.

These meeting minutes and final report of the December 13-16, 2016 FIFRA SAP meeting
held to consider and review scientific issues associated with EPA's evaluation of the
carcinogenic potential of glyphosate were certified by James McManaman, Ph.D., FIFRA SAP
Chair and Steven Knott, M.S., Designated Federal Official. The minutes and final report are
publicly available on the SAP website (https://www.epa.gov/sap) under the heading of
“Scientific Advisory Panel Meetings” and in the public e-docket, Docket Identification Number:
EPA-HQ-OPP-2016-0385, accessible through the docket portal: https:/www.regulations.gov.
Further information about FIFRA SAP reports and activities can be obtained from its website at
https://www.epa.gov/sap. Interested persons are invited to contact Steven Knott, Designated
Federal Official, via email at knott.steven@epa.gov.
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INTRODUCTION

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) Scientific Advisory
Panel (SAP) has completed the meeting minutes and final report of the SAP meeting regarding
scientific issues associated with EPA's evaluation of the carcinogenic potential of glyphosate.
Advance notice of the SAP meeting was published in the Federal Register on July 26, 2016 (81
FR 48794). :

Glyphosate is a non-selective, phosphonomethyl amino acid herbicide registered to control
weeds in various agricultural and non-agricultural settings. Labeled uses of glyphosate include
over 100 terrestrial food crops as well as other non-agricultural sites, such as greenhouses,
aquatic areas, and residential areas. Use of glyphosate in the United States and globally has
increased over time, particularly with the introduction of glyphosate-resistant crops; however,
usage has stabilized in recent years due to the increased number of weed species becoming
resistant to glyphosate. Glyphosate is currently undergoing Registration Review, which is a
program where all registered pesticides are reviewed at least every 15 years as mandated by the
Federal Insecticide, Fungicide, and Rodenticide Act.

Recently, several international agencies have evaluated the carcinogenic potential of
glyphosate. In March 2015, the International Agency for Research on Cancer (IARC), a
subdivision of the World Health Organization (WHO), concluded that glyphosate was “probably
carcinogenic to humans” (Group 2A). Later, in November 2015, the European Food Safety
Authority (EFSA) concluded that glyphosate was unlikely to pose a carcinogenic hazard to
humans. In May 2016, the Joint Food and Agriculture Organization (FAO) / WHO Meeting on
Pesticide Residues (JMPR), another subdivision of the WHO, concluded that glyphosate was
unlikely to pose a carcinogenic risk to humans from exposure through the diet.

Recently, EPA collected and analyzed a substantial amount of data informing the
carcinogenic potential of glyphosate and utilized its draft *‘Framework for Incorporating Human
Epidemiological & Incident Data in Health Risk Assessment’® (EPA, 2010) to assess its potential
carcinogenic hazard. The draft framework provides the foundation for evaluating multiple lines
of scientific evidence and includes two key components: (i) Problem formulation and (ii) Use of
the mode of action/adverse outcome pathway (MOA/AOP) frameworks. A comprehensive
analysis of data on glyphosate from submitted guideline studies and the open literature was
performed. This included epidemiological, animal carcinogenicity, genotoxicity, metabolism, and
mechanistic studies. Guideline studies were collected for consideration from the toxicological
databases for glyphosate and glyphosate salts. A fit-for-purpose systematic review was conducted
to obtain relevant and appropriate open literature studies with the potential to inform the human
carcinogenic potential of glyphosate. Furthermore, the list of studies obtained from the
toxicological databases and systematic review was cross-referenced with recent intemal reviews,
review articles from the open literature, and international agency evaluations (i.e., IARC, EFSA,
and JMPR).

Available data from epidemiological, laboratory animal carcinogenicity, and genotoxicity
studies were reviewed and evaluated for study quality and results to inform the human
carcinogenic potential of glyphosate. Additionally, as described in the draft “‘Framework for
Incorporating Human Epidemiological & Incident Data in Health Risk Assessment,”’ the

10
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multiple lines of evidence were integrated in a weight-of-evidence analysis using the modified
Bradford Hill Criteria considering concepts such as strength of association, consistency of
observations, dose response, temporal concordance, and biological plausibility.

The focus of this SAP meeting was on soliciting advice from the Panel on the evaluation
and interpretation of the available data for each line of evidence and the weight-of-evidence
analysis, as well as how the available data inform cancer classification descriptors per the
Agency’s 2005 Guidelines for Carcinogen Risk Assessment. The Agency’s evaluation is
summarized in an Issue Paper entitled: Glyphosate Issue Paper: Evaluation of Carcinogenic
Potential, EPA’s Office of Pesticide Programs, September 12, 2016 (EPA, 2016a).

During the FIFRA SAP meeting, US EPA personnel provided the following presentations
(listed in order of presentation):

‘Welcome and Opening Remarks — Jack Housenger, Director, Office of Pesticide Programs
Introduction — Dana Vogel, Director, Health Effects Division, Office of Pesticide Programs

Overview of Glyphosate Registration and Carcinogenic Potential Evaluation — Monique
Perron, ScD, Health Effects Division, Office of Pesticide Programs

Systematic Review and Data Collection Methods — Gregory Akerman, PhD, Health Effects
Division, Office of Pesticide Programs

Data Evaluation of Epidemiology Studies — Monique Perron, ScD, Health Effects Division,
Office of Pesticide Programs

Data Evaluation of Animal Carcinogenicity Studies — Anwar Dunbar, PhD, Health Effects
Division, Office of Pesticide Programs

Data Evaluation of Genetic Toxicity — Gregory Akerman, PhD, Health Effects Division, Office
of Pesticide Programs

Data Integration and Weight-of-evidence Analysis Across Multiple Lines of Evidence —
Monique Perron, ScD, Health Effects Division, Office of Pesticide Programs

11
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To view the entire FIFRA Scientific Advisory Panel Meeting Minutes and Final
Report (No. 2017-01), visit https:/www.epa.gov/sites/production/files/2017-03/docu-
ments/december—13-16—2016—final—report—03162017.pdf
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PREAMBLE

The Preamble to the JARC Monographs describes the objective and scope of the
programme, the scientific principles and procedures used in developing a Monograph,
the types of evidence considered and the scientific criteria that guide the evaluations.
The Preamble should be consulted when reading a Monograph or list of evaluations.

A. GENERAL PRINCIPLES AND PROCEDURES

1. Background ,

Soon after IARC was established in 1965, it received frequent requests for advice on the
carcinogenic risk of chemicals, including requests for lists of known and suspected human
carcinogens. It was clear that it would not be a simple task to summarize adequately the
complexity of the information that was available, and IARC began to consider means of
obtaining international expert opinion on this topic. In 1970, the JIARC Advisory Committee
on Environmental Carcinogenesis recommended * . . . that a compendium on carcinogenic
chemicals be prepared by experts. The biological activity and evaluation of practical
importance to public health should be referenced and documented.” The JARC Governing
Council adopted a resolution concerning the role of IARC in providing government
authorities with expert, independent, scientific opinion on environmental carcinogenesis. As
one means to that end, the Governing Council recommended that IARC should prepare
monographs on the evaluation of carcinogenic risk of chemicals to man, which became the

_ initial title of the series.

In the succeeding years, the scope of the programme broadened as Monographs were
developed for groups of related chemicals, complex mixtures, occupational exposures,
physical and biological agents and lifestyle factors. In 1988, the phrase ‘of chemicals’ was
dropped from the title, which assumed its present form, JARC Monographs on the Evaluation
of Carcinogenic Risks to Humans.

Through the Monographs programme, IARC seeks to identify the causes of human
cancer. This is the first step in cancer prevention, which is needed as much today as when
IARC was established. The global burden of cancer is high and continues to increase: the

" annual number of new cases was estimated at 10,1 million in 2000 and is expected to reach

15 million by 2020 (Stewart & Kleihues, 2003). With current trends in demographics and
exposure, the cancer burden has been shifting from high-resource countries to low- and
medium-resource countries. As a result of Monographs evaluations, national health agencies
have been able, on scientific grounds, to take measures to reduce human exposure to
carcinogens in the workplace and in the environment.

The criteria established in 1971 to evaluate carcinogenic risks to humans wete adopted by
the Working Groups whose deliberations resulted in the first 16 volumes of the Monographs
series. Those criteria were subsequently updated by further ad-hoc Advisory Groups JARC,
1977, 1978, 1979, 1982, 1983, 1987, 1988, 1991; Vainio et al., 1992; IARC, 2005, 2006).

The Preamble is primarily a statement of scientific principles, rather than a specification
of working procedures. The procedures through which a Working Group implements these
principles are not specified in detail. They usually involve operations that have been
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esteblished as being effective during previous Monograph meetings but remain,
predominantly, the prerogative of each individual Working Group.

2, Objective and scope

The objective of the programme is to prepare, with the help of international Working
Groups of experts, and to publish in the form of Monographs, critical reviews and evaluations
of evidence on the carcinogenieity of a wide range of human exposures. The Monographs
represent the first step in carcinogen risk assessment, which involves examination of all
relevant information in order to assess the strength of the available evidence that an agent
could alter the age-specific incidence of cancer in humans. The Monographs may also
indicate where additional research efforts are needed, specifically when data immediately
relevant to an evaluation are not available.

In this Preamble, the term ‘agent’ refers to any entity or circumstance that is subject to
evaluation in a Monograph. As the scope of the programme has broadened, categories of
agents now include specific chemicals, groups of related chemicals, complex mixtures,
occupational or environmental exposures, cultural or behavioural practices, biological
organisms and physical agents. This list of categories may expand as causation of, and
susceptibility to, malignant disease become more fully understood.

A cancer ‘hazard’ is an agent that is capable of causing cancer under some circumstances,
while a cancer *risk’ is an estimate of the carcinogenic effects expected from exposure to a
cancer hazard. The Monographs are an exercise in evaluating cancer hazards, despite the
historical presence of the word ‘risks’ in the title. The distinction between bazard and risk is
important, and the Monographs identify cancer hazards even when risks are very low at
current exposure levels, because new uses or unforeseen exposures could engender risks that
are significantly higher, :

In the Monographs, an agent is termed ‘carcinogenic’ if it is capable of increasing the
incidence of malignant neoplasms, reducing their latency, or increasing their severity or
multiplicity. The induction of benign neoplasms may in some circumstances (see Part B,
Section 3a) contribute to the judgement that the agent is carcinogenic. The terms ‘neoplasm’
and ‘tumour” are used interchangeably.

The Preamble continues the previous usage of the phrase ‘strength of evidence’ as a
matter of historical continuity, although it should be understood that Monographs evaluations
consider studies that support a finding of a cancer hazard as well as studies that do not.

Some epidemiological and experimental studies indicate that different agents may act at
different stages in the carcinogenic process, and several different mechanisms may be
involved. The aim of the Monographs has been, from their inception, to evaluate evidence of
carcinogenicity at any stage in the carcinogenesis process, independently of the underlying
mechanisms, Information on mechanisms may, however, be used in making the overall
evaluation (IARC, 1991; Vainio et al., 1992; IARC, 2005, 2006; see also Part B, Sections 4
and 6). As mechanisms of carcinogenesis are elucidated, JARC convenes international
scientific conferences to determine whether a broad-based consensus has emerged on how
specific mechanistic data can be used in an evaluation of human carcinogenicity. The results
of such conferences are reported in IARC Scientific Publications, which, as long as they still
reflect the current state of scientific knowledge, may guide subscquent Working Groups.

Although the Monographs have emphasized hazard identification, important issnes may
also involve dose-responsec assessment. In many cases, the Same epidemiological and
experimental studies used to evaluate a cancer hazard can also bc used to estimatc a dose—
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response relationship. A Monograph may undertake to estimate dose—tesponse relationships
within the range of the available epidemiological data, or it may compare the dose-response
information from experimental and epidemiological studies. In some cases, a subsequent
publication may be prepared by a separate Working Group with expertise in quantitative
dose-response assessment,

The Monographs are used by national and international authorities to make risk
assessments, formulate decisions concerning preventive measures, provide effective cancer
control programmes and decide among alternative opiions for public health decisions, The
evaluations of JARC Working Groups are scientific, qualitative judgements on the evidence
for or against carcinogenicity provided by the available data. These evaluations represent
only one part of the body of information on which public health decisions may be based.
Public health options vary from one situation to another and from country to country and
relate to many factors, including different sociceconomic and national priorities, Therefore,
no recommendation is given with regard to regulation or legislation, which are the
responsibility of individual governments or other international organizations.

3. Selection of agents for review

Agents are selected for review on the basis of two main criteria: (a) there is evidence of
human exposure and (b) there is some evidence or suspicion of carcinogenicity. Mixed
exposures may occur in occupational and environmental settings and as a result of individual
and cultural habits (such as tobacco smoking and dietary practices). Chemical analogues and
compounds with biological or physical characteristics similar to those of suspected
carcinogens may also be considered, even in the absence of data on a possible carcinogenic
effect in humans or experimental animals.

The scientific literature is surveyed for published data relevant to an assessment of
carcinogenicity, Ad-hoc Advisory Groups convened by IARC in 1984, 1989, 1991, 1993,
1998 and 2003 made recommendations as to which agents should be evalvated in the
Monographs series. Recent recommendations are available on the Monographs programme
website (http:/monographs.iarc.fr). IJARC may schedule other agents for review as it
becomes aware of new scientific information or as nahonal health agencies 1denufy an urgent
public health need related to cancer.

Ags significant new data become available on an agent for which a Monograph exists, a re-
evaluation may be made at a subsequent meeting, and a new Monograph published. In some
cases it may be appropriate to review only the data published since a prior evaluation. This
can be useful for updating a database, reviewing new data to resolve a previously open
question or identifying new tumour sites associated with a carcinogenic agent. Major changes
in an evaluation {e.g. a new classification in Group 1 or a determination that a mechanism
does not operate in humans, see Part B, Section: 6) are more appropriately addressed by a full
review.

4, Data for the Monographs

Each Monograph teviews all pertinent epidemiological studies and cancer bioassays in
experimental animals. Those judged inadequate or irrelevant to the evaluation may be cited
but not summarized. If a group of similar studies is not reviewed, the reasons are indicated.

Mechanistic and other relevant data are also reviewed. A Monograph does not necessarily
cite all the mechanistic literature concerning the agent being evaluated (see Part B, Section
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4). Only those data considered by the Working Group to be relevant to making the evaluation
are included.

With regard to epidemiological studies, cancer bioassays, and mechanistic and other
relevant data, only reports that have been published or accepted for publication in'the openly
available scientific literaturs are reviewed. The same publication requirement applies to
studies originating from IARC, including meta-analyses or pooled analyses commissioned by
IARC in advance of a meeting (see Part B, Section 2¢). Data from government agency reports
that are publicly available are also considered. Exceptionally, doctoral theses and other
material that are in their final form and publicly available may be reviewed.

Exposure data and other information on an agent under consideration are also reviewed.
In the sections on chemical and physical properiies, on analysis, on production and use and
on occurrence, published and unpublished sources of information may be considered.

Inclusion of a study does not imply acceptance of the adequacy of the study design or of
the analysis and interpretation of the results, and limitations are clearly outlined in square
brackets at the end of each study description (see Part B). The reasons for not giving further
consideration to an individual study also are indicated in the square brackets.

5. Meeting participants
Five categories of participant can be present at Monograph meetings.

{a) The Working Group is responsible for the critical reviews and evaluations that are
developed during the meeting, The tasks of Working Group Members are: (i) to ascertain that
all appropriate data have been collected; (ii) to select the data relevant for the evaluation on
the basis of scientific merit; (iii) to prepare accurate summaries of the data to enable the
reader to follow the reasoning of the Working Group; (iv) to evalvate the results of
epidemiological and expetimental studies on cancer; (v) to evaluate data relevant to the
understanding of mechanisms of carcinogenesis; and (vi) to make an overall evaluation of the
carcinogenicity of the exposure to humans, Working Group Members generally have
published significant research related to the carcinogenicity of the agents being reviewed, and
TARC uses literature searches to identify most experts. Working Group Members are selected
on the basis of (a) knowledge and experience and (b) absence of real or apparent conflicts of
interests. Consideration is also given to demographic diversity and balance of scientific
findings and views.

(b) Invited Specialists are experts who also have critical knowledge and experience but
have a real or apparent conflict of interests. These experts are invited when necessary to assist
in the Working Group by contributing their unique knowledge and experience during
subgroup and plenary discussions. They may also contribute tsxt on non-influential issues in
the section on exposure, such as a general description of data on production and use (see Part
B, Section 1). Invited Specialists do not serve as meeting chair or subgroup chair, draft text
that pertains to the description or interpretation of cancer data, or participate in the
evaluations.

(c) Representatives of national and international health agencies often attend meetings
because their agencies sponsor the programme or are interested in the subject of a meeting.
Representatives do not serve as meeting chair or subgroup chair, draft any part of a
Monograph, or participate in the evaluations.

(d) Observers with relevant scientific credentials may be admitted to a meeting by IARC
in limited numbers. Attention will be given to achieving a balance of Observers from
constituencies with differing perspectives. They are invited to observe the meeting and
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should not attempt to influence it. Observers do not serve as meeting chair or subgroup chair,
draft any part of a Monograph, or participate in the evaluations, At the meeting, the meeting
chair and subgroup chairs may grant Observers an opportunity to speak, generally after they
have observed a discussion, Observers agree to respect the Guidelines for Observers at JARC
Monographs meetings (available at http://monographs.iarc.fr).

(e) The IARC Secretariat consists of scientists who are designated by JARC and who
have relevant expertise. They serve as rapporteurs and participate in all discussions. When
requested by the meeting chair or subgroup chair, they may also draft text or prepare tables
and analyses. '

Before an invitation is extended, each potential participant, including the TARC
Secretariat, completes the WHO Declaration of Interests to report financial interests,
employment and consulting, and- individual and institutional research support related to the
subject of the meeting. JARC assesses these interests to determine whether there is a conflict
that warrants some limitation on participation. The declarations are updated and reviewed
again at the opening of the meeting. Interests related to the subject of the meeting are
disclosed to the meeting participants and in the published volume (Cogliano ef /., 2004).

The names and principal affiliations of participants are available on the Monographs
programme website (http://monographs.iarc.fr) approximately two months before each
meeting, It is not acceptable for Observers or third parties to contact other participants before
a meeting or to lobby them at any time. Meeting participants are asked to report all such
contacts io JARC (Cogliano et al., 2005).

All participants are listed, with their principal affiliations, at the beginning of each
volume. Bach participant who is a Member of a Working Group serves as an individual
scientist and not as a representative of any organization, government or industry.

6. Working procedures

A separate Working Group is responsible for developing each volume of Monographs. A
volume contains one or more Monographs, which can cover either a single agent or several
related agents. Approximately one year in advance of the meeting of a Working Group, the
agenis to be reviewed are announced on the Monographs programme website
(http://monographs.iarc.fr) and participants are selected by IARC staff in consultation with
other experts. Subsequently, relevant biological and epidemiological data are collected by
IARC from recognized sources of information on carcinogenesis, including data storage and

" retrieval systems such as PubMed. Meeting participants who are asked to prepare preliminary

working papers for specific sections are expected to supplement the IARC literature searches
with their own searches.

Industrial associations, labour unions and other knowledgeable organizations may be
asked to provide input to the sections on production and use, although this involvement is not
required as a general rule. Information on production and trade is obtained from
governmental, trade and market research publications and, in some cases, by direct contact
with industries, Separate production data on some agents may not be available for a variety of
reasons (e.g. not collected or made public in all producing countries, production is small),
Information on uses may be obtained from published sources but is often complemented by
direct contact with manufacturers. Efforts are made to supplement this information with data
from other national and international sources.
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Six months before the meeting, the material obtained is sent to meeting participants to
prepare preliminary working papers. The working papers are compiled by JARC staff and
sent, prior to the meeting, to Working Group Members and Invited Specialists for review.

The Working Group meets at [ARC for seven to eight days to discuss and finalize the
texts and to formulate the evaluations, The objectives of the meeting are peer review and
consensus. During the first few days, four subgroups-{covering exposure data, cancer in
humans, cancer in experimental animals, and mechanistic and other relevant data) review the
working papers, develop a joint subgroup draft and write summaries. Care is taken to ensure
that each study summary is written or reviewed by someone not associated with the study
being considered, During the last few days, the Working Group meets in plenary session to
teview the subgroup drafts and develop the evaluations. As a result, the entire volume is the
joint product of the Working Group, and there are no individually authored sections.

IARC Working Groups sirive to achieve a consensus evaluation. Consensus reflects broad
agreement among Working Group Members, but not necessarily unanimity. The chair may
elect to poll Working Group Members to determine the diversity of scientific opinion on
issues where consensus is not readily apparent.

After the meeting, the master copy is verified by consulting the original literature, edited
and prepared for publication. The aim is to publish the volume within six months of the
Working Group meeting. A summary of the outcome is available on the Monographs
programme website soon after the meeting.

B. SCIENTIFIC REVIEW AND EVALUATION

The available studies are summarized by the Working Group, with particular regard to the
qualitative aspects discussed below. In general, numerical findings are indicated as they
appear in the original report; units are converted when necessary for easier comparison. The
Working Group may conduct additional analyses of the published data and use them in their
assessment of the evidence; the results of such supplementary analyses are given in square
brackets. When an important aspect of a study that directly impinges on its interpretation
should be brought to the attention of the reader, a Working Group comment is given in square
brackets,

The scope of the JARC Monographs programme has expanded beyond chemicals to
include complex mixtures, occupational exposures, physical and biological agents, lifestyle
factors and other potentially carcinogenic exposures. Over time, the structure of a Monograph
has evolved to include the following sections:

1. Exposure data

2. Studies of cancer in humans

3, Studies of cancer in experimental animals
4, Mechanistic and other relevant data

5. Summary

6. Evaluation and rationale

In addition, a section of General Remarks at the front of the volume discusses the reasons
the agents were scheduled for evaluation and some key issues the Working Group
encountered during the meeting,

This part of the Preamble discusses the types of evidence considered and summarized in
each section of a Monograph, followed by the scientific criteria that guide the evaluations.
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1. Exposure data

Each Monograph includes general information on the agent: this information may vary
substantially between agents and must be adapted accordingly. Also included is information
on production and use (when appropriate), methods of analysis and detection, occurrence,
and sources and routes of human occupational and environmental exposures. Depending on
the agent, regulations and guidelines foruse may be presented. "

(a) General information on the agent

For chemical agents, sections on chemical and physical data are included: the Chemical
Abstracts Service Registry Number, the latest primary name and the IUPAC systematic name
are recorded; other synonyms are given, but the list is not necessarily comprehensive.
Information on chemical and physical properties that are relevant to identification, occurrence
and biological activity is included. A description of technical products of chemicals includes
trade names, relevant specifications and available information on composition and impurities.

. Some of the trade names given may be those of mixtures in which the agent being evaluated

is only one of the ingredients.

For biological agents, taxonomy, structure and biology are described, and the degree of
variability is indicated. Mode of replication, life cycle, target cells, persistence, latency, host

response and clinical disease other than cancer are also presented.

For physical agents that are forms of radiation, energy and range of the radiation are
included. For foreign bodies, fibres and respirable particles, size range and relative
dimensions are indicated. .

For agents such as mixtures, drugs or lifestyle factors, a description of the agent,
including its composition, is given.

Whenever appropriate, other information, such as historical perspectives or thé
description of an industry or habit, may be included.
(b) Analysis and detection

An overview of methods of analysis and detection of the agent is presented, including
their sensitivity, specificity and reproducibility. Methods widely used for regulatory purposes
are emphasized. Methods for monitoring human exposure are also given. No critical
evaluation or recommendation of any method is meant or implied.

(¢) Production and use
The dates of first synthesis and of first commercial production of a chemical, mixture or

- other agent are provided when available; for agents that do not occur naturally, this

information may allow a reasonable estimate to be made of the date before which no human
exposure to the agent could have occurred. The dates of first reported occurrence of an
exposure are also provided when available. In addition, methods of synthesis used in past and
present commercial production and different methods of production, which may give rise to
different impurities, are described.

The countries where companies report production of the agent, and the number of
companies in each country, are identified. Available data on production, international trade
and uses are obtained for representative regions. It should not, however, be inferred that those
areas or nations are necessarily the sole or major sources or users of thc agent. Some
identificd uses may not be cwrent or major applications, and the coverage is not necessarily
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comprehensive. In the case of drugs, mention of their therapeutic uses does not necessarily
represent current practice nor does it imply judgement as to their therapeutic efficacy.

(d) Occurrence and exposure

Information on the occurrence of an agent in the environment is obtained from data
derived from the monitoring and surveillance of levels in occupational environmients, air,
water, soil, plants, foods and animal and human tissues. When available, data on the
generation, persistence and bioaccumulation of the agent are also included. Such data may be
available from national databases.

Data that indicate the extent of past and present human exposure, the sources of exposure,
the people most likely to be exposed and the factors that contribute to the exposure are
reported. Information is presented on the range of human exposure, including occupational
and environmental exposures. This includes relevant findings from both developed and
developing countries. Some of these data are not distributed widely and may be available
from government reports and other sources. In the case of mixtures, industries, occupations or
processes, information is given about all agents kmown to be present. For processes,
industries and occupations, a historical description is also given, noting variations in chemical
composition, physical properties and levels of occupational exposure with date and place. For
biological agents, the epidemiology of infection is described.

(e) Regulations and guidelines

Statements concerning regulations and guidelines (e.g. occupational exposure limits,
maximal levels permitted in foods and water, pesticide registrations) are included, but they
may not reflect the most recent situation, since such limits are continuously reviewed and
modified. The absence of information on regulatory status for a country should not be taken
to imply that that country does not have regulations with regard to the exposure. For
biological agents, legislation and control, including vaccination and therapy, are described.

2. Studies of cancer in humans

This section includes all pertinent epidemiological studies (see Part A, Section 4). Studies
of biomarkers are included when they are relevant to an evaluation of carcinogenicity to
humans.

(a) Types of study considered

Several types of epidemiological study contribute to the assessment of carcinogenicity in
humans — cohort studies, case—control studies, correlation (or ecological) studies and
intervention studies. Rarely, results from randomized trials may be available. Case reports
and case series of cancer in humans may also be reviewed.

Cohort and case~control studies relate individual exposures under study to the occurrence
of cancer in individuals and provide an estimate of effect (such as relative risk) as the main
measure of association. Intervention studies may provide strong evidence for making causal
inferences, as exemplified by cessation of smoking and the subsequent decrease in risk for
lung cancer.

In correlation studies, the units of investigation are wsually whole populations (e.g. in
particular geographical areas or at particular times), and cancer frequency is related to a
summary measure of the exposure of the population to the agent under study. In correlation
studies, individual exposure is not documented, which renders this kind of study more prone
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to confounding. In some circumstances, however, correlation studies may be more
informative than analytical study designs (see, for example, the Monograph on arsenic in
drinking-water; IARC, 2004).

In some instances, case reports and case series have provided important information about
the carcinogenicity of an agent, These types of study generally arise from a suspicion, based
on clinical experience, that the concurrence of two events — that is, a particular exposure and
occurrence of a cancer — has happened rather more frequently than would be expected by
chance. Case reports and case series usually lack complete ascertainment of cases in any
population, definition or enumeration of the population at risk and estimation of the expected
number of cases in the absence of exposure.

The uncertainties that surround the interpretation of case reports, case series and
correlation studies make them inadequate, except in rare instances, to form the sole basis for
inferring a causal relationship. When taken together with case—control and cohort studies,
however, these types of study may add materially to the judgement that a causal relationship
exists.

Epidemiological studies of benign neoplasms, presumed preneoplastic lesions and other
end-points thought to be relevant to cancer are also reviewed. They may, in some mstances,
strengthen inferences drawn from studies of cancer itself.

(b) Quality of studies considered

It is necessary to take into account the possible roles of bias, confounding and chance in
the interpretation of epidemiological studies. Bias is the effect of factors in study design or
execution that lead erroneously to a stronger or weaker association than in fact exists between
an agent and disease. Confounding is a form of bias that occurs when the relationship with
disease is made to appear stronger or weaker than it truly is as a result of an association
between the apparent causal factor and another factor that is associated with either an
increase or decrease in the incidence of the disease. The role of chance is related to biological
variability and the influence of sample size on the precision of estirates of effect.

In evaluating the extent to which these factors have been minimized in an individual
study, consideration is given to a number of aspects of design and analysis as described in the
report of the study, For example, when suspicion of carcinogenicity arises largely from a
single small study, careful consideration is given when interpreting subsequent studies that
included these data in an enlarged population. Most of these considerations apply equally to
case—control, cohort and correlation studies. Lack of clarity of any of these aspects in the
reporting of a study can decrease its credlblhty and the weight given to it in the final
evaluation of the exposure.

Firstly, the study population, disease (or diseases) and exposure should have been well
defined by the authors. Cases of disease in the study population should have been identified
in a way that was independent of the exposure of interest, and exposure should have been
assessed in a way that was not related to disease status.

Secondly, the authors should have taken into account — in the study design and analysis
— other variables that can influence the risk of disease and may have been related to the
exposure of interest. Potential confounding by such variables should have been dealt with
either in the design of the study, such as by matching, or in the analysis, by statistical
adjustment. In cohort studies, compatisons with local rates of disease may or may not be
more appropriate than those with national rates. Internal comparisons of frequency of disease
among individuals at different levels of exposure arc also desirable in cohort studies, since
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they minimize the potential for confounding related to the difference in risk factors between
an external reference group and the study population.

Thirdly, the authors should have reported the basic data on which the conclusions are
founded, even if sophisticated statistical analyses were employed. At the very least, they
should have given the numbers of exposed and unexposed cases and controls in a case—
confrol study and the numbers of cases observed and expected in a cohort study. Further
tabulations by time since exposure began and other temporal factors are also important. In a
cohort study, data on all cancer sites and all causes of death should have been given, to reveal
the possibility of reporting bias. In a case-control study, the effects of investigated factors
other than the exposure of interest should have been reported.

Finally, the statistical methods used to obtain estimates of relative risk, absolute rates of
cancer, confidence intervals and significance tests, and to adjust for confounding should have
been clearly stated by the authors. These methods have been reviewed for case—control
studies (Breslow & Day, 1980) and for cohort studies (Breslow & Day, 1987).

(c) Meta-analyses and pooled analyses

Independent epidemiological studies of the same agent may lead to- fesults that are
difficult to interpret. Combined analyses of data from multiple studies are a means of
resolving this ambiguity, and well-conducted analyses can be considered. There are two types
of combined analysis. The first involves combining summary statistics such as relative risks
from individual studies {meta-analysis) and the second involves a pooled analysis of the raw
data from the individual studies (pooled analysis) (Greenland, 1998).

The advantages of combined analyses are increased precision due to increased sample
size and the opportunity to explore potential confounders, interactions and modifying effects
that may explain heterogeneity among studies in more detail. A disadvantage of combined
analyses is the possible lack of compatibility of data from various studies due to differences
in subject recruitment, procedures of data collection, methods of measurement and effects of
unmeasured co-variates that may differ among studies. Despite these limitations, well-
conducted combined analyses may provide a firmer basis than individual studies for drawing
conclusions about the potential carcinogenicity of agents.

JARC may commission a meta-analysis or pooled analysis that is pertinent to a particular
Monograph (see Part A, Section 4). Additionally, as 2 means of gaining insight from the
results of multiple individual studies, ad-hoc calculations that combine data from different
studies may be conducted by the Working Group during the course of a Monograph meeting,
The results of such original calculations, which would be specified in the text by presentation
in square brackets, might involve updates of previously conducted analyses that incorporate
the results of more recent studies or de-novo analyses. Irrespective of the source of data for
the meta-analyses and pooled analyses, it is important that the same criteria for data quality
be applied as those that would be applied to individual studies and to ensure also that sources
of heterogeneity between studies be taken into account,

(d) Temporal effects

Detailed analyses of both relative and absolute risks in relation to temporal variables,
such as age at first exposure, time since first exposure, duration of exposure, cumulative
exposure, peak exposure (when appropriate) and time since cessation of exposure, are
reviewed and summarized when available. Analyses of temporal relationships may be useful
in making causal inferences. In addition, such analyses may suggest whether a carcinogen
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acts early or late in the process of cafcinogenesis, although, at best, they allow only indirect
inferences about mechanisms of carcinogenesis.

(&) Use of biomarkers in epidemiological studies

Biomarkers indicate molecular, cellular or other biological changes and are increasingly
used in epidemiological studies for various purposes (IARC, 1991; Vainio ef al., 1992;
Toniolo ef al., 1997; Vineis et al., 1999; Buffler et al., 2004). These may include evidence of
exposure, of early effects, of cellular, tissue or organism responses, of individual
susceptibility or host responses, and inference of a mechanism (see Part B, Section 4b). This
is a rapidly evolving field that encompasses developments in genomics, epigenomics and
other emerging technologies.

 Molecular epidemiological data that identify associations between genetic polymorphisms
and interindividual differences in susceptibility to the agent(s) being evaluated may
contribute to the identification of carcinogenic hazards to humans, If the polymorphism has
been demonstrated experimentally to modify the functional activity of the gene product in a
manner that is consistent with increased susceptibility, these data may be useful in making
causal inferences. Similarly, molecular epidemiological studies that measure cell functions,
enzymes or metabolites that are thought to be the basis of susceptibility may provide
evidence that reinforces biological plausibility. It should be noted, however, that when data
on- genetic susceptibility originate from multiple comparisons that arise from subgroup
analyses, this can generate false-positive results and inconsistencies across studies, and such
data therefore require careful evaluation. If the known phenotype of a genetic polymorphism
can explain the carcinogenic mechanism of the agent being evaluated, data on this phenotype
may be useful in making causal inferences.

() Criteria for cansality

After the quality of individual epidemiological studies of cancer has been summarized
and assessed, a judgement is made concerning the strength of evidence that the agent in
question is carcinogenic to humans. In making its judgement, the Working Group considers
several criteria for causality (Hill, 1965). A strong association (e.g. a large relative risk) is
more likely to indicate causality than a weak association, although it is recognized that
estimates of effect of small magnitude do not imply lack of causality and may be important if
the disease or exposure is common. Associations that are replicated in several studies of the
same design or that use different epidemiological approaches or under different
circumstances of exposure are more likely to represent a causal relationship than isolated
observations from single studies. If there are inconsistent results among investigations,
possible reasons are sought (such as differences in exposure), and results of studies that are
judged to be of high quality are given more weight than those of studies that are judged to be
methodologically less sound.

If the risk increases with the exposure, this is considered to be a strong indication of

causality, although the absence of a graded response is not necessarily evidence against a
causal relationship. The demonstration of a decline in risk after cessation of or reduction in

_exposure in individuals or in whole populations also supports a causal interpretation of the

findings.
A number of scenarios may increase confidence in a causal relationship. On the one hand,

. an agent may be specific in causing tumours at one site or of one morphological type. On the

other, carcinogehicity may be evident through the causation of multiple tumout types.
Temporality, precision of estimates of effect, biological ‘plausibility and coherence of the
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overall database are considered. Data on biomarkers may be employed in an assessment of
the biological plausibility of epidemiological observations.

Although rarely available, results from randomnized frials that show different rates of
cancer among exposed and unexposed individuals provide particularly strong evidence for
causality,

When several epidemiological studies show little or no indication of an association
between an exposure and cancer, a judgement may be made that, in the aggregate, they show
evidence of lack of carcinogenicity. Such a judgement requires firstly that the studies meet, to
a sufficient degree, the standards of design and analysis described above. Specifically, the
possibility that bias, confounding or misclassification of exposure or outcome could explain
the observed results should be considered and excluded with reasonable certainty. In addition,
all studies that are judged to be methodologically sourid should (a) be consistent with an
estimate of effect of unity for any observed level of exposure, (b} when considered together,
provide a pooled estimate of relative risk that is at or near to unity, and (c} have a narrow
confidence interval, due to sufficient population size. Moreover, no individual study nor the
pooled results of all the studies should show any consistent tendency that the relative risk of
caneer increases with increasing level of exposure. It is important to note that evidence of
lack of carcinogenicity obtained from several epidemiological studies can apply only to the
type(s) of cancer studied, to the dose levels reported, and to the intervals between first
exposure and disease onset observed in these studies. Experience with human cancer
indicates that the period from first exposure to the development of clinical cancer is
sometimes longer than 20 years; latent periods substantially shorter than 30 years cannot
provide evidence for lack of carcinogenicity.

3. Studies of cancer in experimental animals

All known human carcinogens that have been studied adequately for carcinogenicity in
experimental animals have produced positive results in one or more animal species (Wilbourn
et al., 1986; Tomatis et al., 1989). For several agents (e.g. aflatoxins, diethylstilbestrol, solar
radiation, vinyl chloride), carcinogenicity in experimental animals was established or highly
suspected before epidemiological studies confirmed their carcinogenicity in humans (Vainio
et al., 1995). Although this association cannot establish that all agents that cause cancer in
experimental animals also cause cancer in humans, it is biclogically plausible that agents for
which there is sufficient evidence of carcinogenicity in experimental animals (see Part B,
Section 6b) also present a carcinogenic hazard to humans. Accordingly, in the absence of
additional scientific information, these agents are considered to pose & carcinogenic hazard to
humans. Examples of additional scientific information are data that demonstrate that a given
agent causes cancer in animals through a species-specific mechanism that does not operate in
humans or data that demonstrate that the mechanism in experimental animals also operates in
humans (see Part B, Section 6). '

Consideration is given to all available long-term studies of cancer in experimental
animals with the agent under review (see Part A, Section 4). In all experimental settings, the
nature and extent of impurities or contaminants present in the agent being evaluated are given
when available, Animal species, strain (including genetic background where applicable), sex,
numbers per group, age at start of treatment, route of exposure, dose levels, duration of
exposure, survival and information on tumours (incidence, latency, severity or multiplicity of
neoplasms or preneoplastic lesions) are reported. Those studies in experimental animals that
are judged to be irrelevant to the evaluation or judged to be inadequate (e.g. too short a
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duration, too few animals, poor survival; see below) may be omitted. Guidelines for
conducting long-term carcinogenicity experiments have been published (e.g. OECD, 2002).-

Other studies considered may include: experiments in which the agent was administered
in the presence of factors that modify carcinogenic effects (e.g. initiation-promotion studies,
co-carcinogenicity studies and studies in genetically modified animals); studies in which the
end-point was not cancer but a defined precancerous lesion; experiments on the
carcinogenicity of known metabolites and derivatives; and studies of cancer in non-laboratoty
animals (e.g. livestock and companion animals) exposed to the agent.

For studies of mixtures, consideration is given to the possibility that changes in the
physicochemical properties of the individual substances may occur during collection, storage,

. extraction, concentration and delivery. Another consideration is that chemical and

toxicological interactions of components in a mixture may alter dose—response relationships.
The relevance to human exposure of the test mixture administered in the animal experiment is
also assessed, This may involve consideration of the following aspects of the mixture tested:
(i) physical and chemical characteristics, (ii) identified constituents that may indicate the
presence of a class of substances and (iii) the results of genetic toxicity and related tests.

The relevance of results obtained with an agent that is analogous (e.g. similar in structure
or of a similar virus genus) to that being evaluated is also considered. Such results may
provide biological and mechanistic information that is relevant to the understanding of the
process of carcinogenesis in humans and may strengthen the biological plausibility that the

. agent being evaluated is carcinogenic to humans (see Part B, Section 2f).

(a) Qualitative aspects

An assessment of carcinogenicity involves several considerations of qualitative
importance, including (i) the experimental conditions under which the test was performed,
including route, schedule and duration of exposure, species, strain (inclhiding genetic
background where applicable), sex, age and duration of follow-up; (ii) the consistency of the
results, for example, across species and target'organ(s); (iii) the spectrum of neoplastic
response, from preneoplastic lesions and benign tumours to malignant neoplasms; and (iv)
the possible role of modifying factors.

Considerations of imporfance in the interpretation and evaluation of a particular study
include: (i) how clearly the agent was defined and, in the case of mixtures, how adequately
the sample characterization was reported; (ii) whether the dose was monitored adequately,
particularly in inhalation experiments; (iii) whether the doses, duration of treatment and route
of exposure were appropriate; (iv) whether the survival of treated aniinals was similar to that
of conirols; (v) whether there were adequate numbers of animals per group; (vi) whether both
male and female animals were used; (vii) whether animals were allocated randomly to
groups; (viii) whether the duration of observation was adequate; and (ix) whether the data
were reported and analysed adequately.

When benign tumours (a) occur together with and originate from the same cell type as
malignant fumours in an organ or tissue in a particular study and (b) appear to represent a
stage in the progression to malignancy, they are usually combined in the assessment of
tumour incidence (Huff et al., 1989). The occurrence of lesions presumed to be preneoplastic
may in certain instances aid in assessing the biological plausibility of any neoplastic response
observed. If an agent induccs only benign neoplasms that appear to be end-points that do not
readily undergo transition to malignancy, the agent should nevertheless be suspected of being
carcinogenic and requires further investigation.
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(b) Quantitative aspects

The probability that tumours will occur may depend on the species, sex, strain, genetic
background and age of the animal, and on the dose, route, timing and duration of the
exposure. Evidence of an increased incidence of ncoplasms with increasing levels of
exposure sirengthens the inference of a causal association between the exposure and the
development of neoplasms.

The form of the dose-response relationship can vary widely, depending on the particular
agent under study and the target organ. Mechanisms such as induction of DNA damage or
inhibition of repair, altered cell division and cell death rates and changes in intercellular
communication are important determinants of dose-response relationships for some
carcinogens. Since many chemicals require metabolic activation before being converted to
their reactive intermediates, both metabolic and toxicokinetic aspects are important in
determining the dose-response pattern. Saturation of steps such as absorption, activation,
inactivation and climination may produce non-linearity in the dose-response relationship
(Hoel et al., 1983; Gart er al., 1986), as could saturation of processes such as DNA repair.
The dose-response relationship can also be affected by differences in survival among the
treatment groups.

(c) Statistical analyses

Factors considered include the adequacy of the information given for each treatment
group: (i) number of animals studied and number examined histologically, (ii) number of
animals with a given tumour type and (iii) length of survival. The statistical methods used
should be clearly stated and should be the generally accepted techniques refined for this

- purpose (Peto et al., 1980; Gart et al., 1986; Portier & Bailer, 1989; Bieler & Williams,

1993). The choice of the most appropriate statistical method requires consideration of
whether or not there are differences in survival among the treatment groups; for example,
reduced survival because of non-tumour-related mortality can preclude the occurrence of
tumours later in life. When detailed information on survival is not available, comparisons of
the proportions of tumour-bearing animals among the effective number of animals (alive at
the time the first tumour was discovered) can be useful when significant differences in
survival occur before tumours appear. The lethality of the tamour also requires consideration:
for rapidly fatal tumours, the time of death provides an indication of the time of tumour onset
and can be assessed using life-table methods; non-fatal or incidental tumours that do not
affect survival can be assessed using methods such as the Mantel-Haenzel test for changes in
tumour prevalence. Because tumour lethality is often difficult to determine, methods such as
the Poly-K test that do not require such information can also be used. When results are
available on the number and size of tumours seen in experimental animals (e.g. papillomas on
mouse skin, liver tumours observed tbrough nuclear magnetic resonance tomography), other
more complicated statistical procedures may be needed (Sherman et al., 1994; Dunson ef al.,
2003). _

Formal statistical methods have been developed to incorporate historical control data into
the analysis of data from a given experiment. These methods assign an appropriate weight to
historical and concurrent controls on the basis of the extent of between-study and within-
study variability; less weight is given to historical controls when they show a high degree of
variability, and greater weight when they show little variability. It is generally not appropriate
to discount a tumour response that is significantly increased compared with concurrent
controls by arguing that it falls within the range of historical controls, particularly when
historical controls show high between-study variability and are, thus, of little relevance to the
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current experiment. In analysing results for uncommon tumours, however, the analysis may
be improved by considering historical control data, particularly when between-study
variability is low. Historical controls should be selected to resemble the concurrent controls
as closely as possible with respect to species, gender and strain, as well as other factors such
as basal diet and general laboratoty environment, which may affect tumour-response rates in
control animals (Haseman ef al., 1984; Fung et al., 1996; Greim e? al., 2003).

Althougﬁ meta-analyses and combined analyses are conducted less frequently for animal
experiments than for epidemiological studies due to differences in animal strains, they can be
useful aids in interpreting animal data when the experimental protocols are sufficiently
similar,

4, Mechanistic and other relevant data

Mechanistic and other relevant data may provide evidence of carcinogenicity and also
help in assessing the relevance and importance of findings of cancer in animals and in
humans, The nature of the mechanistic and other relevant data depends on the biological
activity of the agent being considered. The Working Group considers representative studies
to give & concise description of the relevant data and issues that they consider to be
important; thus, not every available study is cited. Relevant topics may include
toxicokinetics, mechanisms of carcinogenesis, susceptible individuals, populations and life-
stages, other relevant data and other adverse effects. When data on' biomarkers are
informative about the mechanisms of carcinogenesis, they are included in this section.

These topics are not mutually exclusive; thus, the same studies may be discussed in more
than one subsection. For example, a mutation in a gene that codes for an enzyme that
metabolizes the agent under study could be discussed jn the subsections on toxicokinetics,
mechanisms and individual susceptibility if it also exists as an inherited polymorphism.

(a) Toxicokinetic data

Toxicokinetics refers to the absorption, distribution, metabolism and elimination of agents
in humans, experitnental animals and, where relevant, cellular systems. Examples of kinetic
factors that may affect dose-response relationships include uptake, deposition, biopersistence
and half-life in tissues, protein binding, metabolic activation and detoxification. Studies that

- indicate the metabolic fate of the agent in humans and in experimental animals are

summarized briefly, and comparisons of data from humans and animals are made when

-possible. Comparative information on the relationship between exposure and the dose that

reaches the target site may be important for the extrapolation of hazards between species and
in clarifying the role of in-vitro findings.

{b) Data on mechanisms of carcinogenesis

To provide focus, the Working Group attempts to identify the possible mechanisms by
which the agent may increase the risk of cancer. For each possible mechanism, a
representative selection of key data from humans and experimental systems is summarized.
Attention is given to gaps in the data and to data that suggests that more than one mechanism
may be operating, The relevance of the mechanism to humans is discussed, in particular,
when mechanistic data are derived from experimental model] systems. Changes in the affected
organs, tissues or cells can be divided into three non-exclusive levels as described below.
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(i} Changes in physiology

Physiological changes refer to exposure-related modifications to the physiology
and/or response of cells, tissues and organs. Examples of potentially adverse
physiological changes include mitogenesis, compensatory cell division, escape from
apoptosis and/or senescence, presence of inflammation, hyperplasia, metaplasia and/or
prencoplasia, angiogenesis, alterations in cellular adhesion, changes in steroidal hormones
and changes in immune surveillance. )

(ii) Functional changes at the ccllular leyel

Functional changes refer to exposure-related alterations in the signalling pathways
used by cells to manage critical processes that are related to increased risk for cancer.
Examples of functional changes include modified activities of enzymes involved in the
metabolism of xenobiotics, alterations in the expression of key genes that regulate DNA
Tepair, alterations in cyclin-dependent kinases that govern cell cycle progression, changes
in the patterns of post-iranslational modifications of proteins, changes in regulatory
factors that alter apoptotic rates, changes in the secretion of factors related to the
stimulation of DNA replication and transcription and changes in gap—junction-mediated
intercellular communication.

(iii) Changes at the molecular level

Molecular changes refer to exposure-related changes in key cellular structures at the
molecular level, including, in particular, genotoxicity. Examples of molecular changes

. include formation of DNA adducts and DNA strand breaks, mutations in genes,

chromosomal aberrations, aneuploidy and changes in DNA methylation patterns. Greater
emphasis is given to irreversible effects.

The use of mechanistic data in the identification of a carcinogenic hazard is specific to the

mechanism being addressed and is not readily described for every possible level and
mechanism discussed above.

Genotoxicity data are discussed here to illustrate the key issues involved in the evaluation

of mechanistic data.

Tests for genetic and related effects are described in view of the relevance of gene
mutation and chromosomal aberration/aneuploidy to carcinogenesis (Vainio et al.,
1992; McGregor et al, 1999). The adequacy of the reporting of sample
characterization is considered and, when necessary, commented upon; with regard to
complex mixtures, such comments are similar to those described for animal
carcinogenicity tests, The available data are interpreted critically according to the end-
points detected, which may include DNA damage, gene mutation, sister chromatid
exchange, micronucleus formation, chromosomal aberrations and aneuploidy. The
concentrations employed are given, and mention is made of whether the use of an
exogenous metabolic system in vitro affected the test result. These data are listed in
tabular form by phylogenetic classification.

Positive results in tests using prokaryotes, lower eukaryotes, insects, plants and
cultured mammalian cells suggest that genetic and related effects could occur in
mammmals, Results from such tests may also give information on the types of genetic
effect produced and on the involvement of metabolic activation. Some end-points
described are cleatly genetic in nature (e.g. gene mutations), while others are
associated with genetic effects (e.g. unscheduled DNA synthesis). In-vitro tests for
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tumour promotion, cell transformation and gap-junction intercellular communication
may be sensitive to changes that are not necessarily the result of genetic alterations
but that may have specific relevance to the process of carcinogenesis. Critical
appraisals of these tests have been published (Montesano et al,, 1986; McGregor et
al., 1999). ’ '

Genetic or other activity manifest in humans and experimental mammals is
regarded to be of greater relevance than that in other organisms. The demonstration
that an agent can induce gene and chromosomal mutations in mammals in vivo
indicates that it may have carcinogenic activity. Negative results in tests for
mutagenicity in selected tissues from animals treated in vivo provide less weight,
partly because they do not exclude the possibility of an effect in tissues other than
those examined. Moreover, negative results in short-term tests with genetic end-points
cannot be considered to provide evidence that rules out the carcinogenicity of agents
that act through other mechanisms (e.g. receptor-mediated effects, cellular toxicity
with regenerative cell division, peroxisome’ proliferation) (Vainio et al., 1992).
Factors that may give misleading results in short-term tests have been discussed in
detail elsewhere (Montesano et al., 1986; McGregor et al., 1999).

‘When there is evidence that an agent acts by a specific mechanism that does not involve
genotoxicity (e.g. hormonal dysregulation, immune suppression, and formation of calculi and
other deposits that cause chronic irritation), that evidence is presented and reviewed critically
in the context of rigorous criteria for the operation of that mechanism in carcinogenesis (e.g.
Capen et al.,, 1999). .

For biological agents such as viruses, bacteria and parasites, other data relevant to
carcinogenicity may include descriptions of the pathology of infection, integration and
expression of viruses, and genetic altcrations seen in human tumours. Other observations that
might comprise cellular and tissue responses to infection, immune response and the presence
of tumour markers are also considered.

For physical agents that are forms of radiation, other data relevanit to carcinogenicity may
include descriptions of damaging effects at the physiological, cellular and molecular level, as
for chemical agents, and descriptions of how these effects occur. ‘Physical agents’ may also
be considered to comprise foreign bodies, such as surgical implants of various kinds, and
poorly soluble fibres, dusts and particles of various sizes, the pathogenic effects of which are
a result of their physical presence in tissues or body cavities. Other relevant data for such
materials may include characterization of cellular, tissue and physiological reactions to these
materials and descriptions of pathological conditions other than neoplasia with which they
may be associated.

(¢) Other data relevant to mechanisms ’

A description is provided of any structure-activity relationships that may be relevant to
an evaluation of the carcinogenicity of an agent, the toxicological implications of the physical
and chemical properties, and any other data relevant to the evaluation that are not included
elsewhere.

High-output data, such as those derived from gene expression microarrays, and high-
throughput data, such as those that result from testing hundreds of agents for a single end-
point, pose a unmique problem for the use of mechanistic data in the evaluation of a
carcinogenic hazard. In the case of high-output data, there is the possibility to overinterpret
changes in individual end-points (e.g. changes in expression in one gene) without considering
the consistency of that finding in the broader context of the other end-points (e.g. other genes
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with linked transcriptional control). High-output data can be used in assessing mechanisms,
but all end-points measured in a single experiment need to be considered in the proper
context. For high-throughput data, where the number of observations far exceeds the number
of end-points measured, their utility for identifying common mechanisms across inultiple
agents is enhanced. These data can be used to identify mechanisms that not only seem
plausible, but also have a consistent pattern of carcinogenic response across entire classes of
related compounds,

(d) Susceptibility data

Individuals, populations and life-stages may have greater or lesser susceptibility to an
agent, based on toxicokinetics, mechanisms of carcinogenesis and other factors. Examples of
host and genetic factors that affect individual susceptibility include sex, genetic
polymorphisms of genes involved in the metabolism of the agent under evaluation,
differences in metabolic capacity due to life-stage or the presence of disease, differences in
DNA repair capacity, competition for or alteration of metabolic capacity by medications or
other chemical exposures, pre-existing hormonal imbalance that is exacerbated by a chemical
exposure, a suppressed immune system, periods of higher-than-usual tissue growth or
regeneration and genetic polymorphisms that lead to differences in behaviour (e.g. addiction).
Such data can substantially increase the strength of the evidence from epidemiological data
and enhance the linkage of in-vivo and in-vitro laboratory studies to humans.

(e) Data on other adverse effects

Data on acute, subchronic and chronic adverse effects relevant to the cancer evaluation
are summarized. Adverse effects that confirm distribution and biological effects at the sites of
tumour development, or alterations in physiology that could lead to tumour development, are
emphasized. Effects on reproduction, embryonic and fetal survival and development are
summarized briefly. The adequacy of epidemiological studies of reproductive outcome and
genetic and related effects in humans is judged by the same criteria as those applied to
epidemiological studies of cancer, but fewer details are given.

5. Summary

This section is a summary of data presented in the preceding sections. Summaries can be
found on the Monographs programme website (http://monographs.iarc.fr).

(a) Exposure data

Data are summarized, as appropriate, on the basis of elements such as production, use,
occurrence and exposure levels in the workplace and environment and measurements in
human tissues and body fluids. Quantitative data and time trends are given to compare
exposures in different occupations and environmental settings. Exposure to biological agents
is described in terms of transmission, prevalence and persistence of infection.

(b) Cancer in humans

Results of epidemiological studies pertinent to an assessment of human carcinogenicity
are summarized. When relevant, case reports and correlation studies are also summarized.
The target organ(s) or tissue(s) in which an increase in cancer was observed is identified.
Dose-response and other quantitative data may be summarized when available,
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(c).Cancer in experimental animals

Data relevant to an evaluation of carcinogenicity in animals are summarized. For each
animal species, study design and route of administration, it is stated whether an increased
incidence, reduced latency, or increased severity or multiplicity of neoplasms or
preneoplastic lesions were observed, and the tumour sites are indicated. If the agent produced
tumours after prenatal exposure or in single-dose experiments, this is also mentioned.
Negative findings, inverse relationships, dose~response and other quantitative data are also
summarized. ’

(d) Mechanistic and other relevant data

Data relevant to the toxicokinetics (absorption, distribution, metabolism, elimination) and
the possible mechanism(s) of carcinogenesis (e.g. genetic toxicity, epigenetic effects) are
summarized, In addition, information on susceptible individuals, populations and life-stages
is summarized. This section also reports on other toxic effects, including reproductive and
developmental effects, as well as additional relevant data that are considered to be important.

6. Evaluation and rationale

Evaluations of the strength of the evidence for carcinogenicity arising from human and
experimental animal data are made, using standard terms. The strength of the mechanistic
evidence is also characterized.

It is recognized that the criteria for these evaluations, described below, cannot encompass
all of the factors that may be relevant to an evaluation of carcinogenicity. In considering all
of the relevant scientific- data, the Working Group may assign the agent to a higher or lower
category than a strict interpretation of these criteria would indicate.

These categories refer only to the strength of the evidence that an exposure is
carcinogenic and not to the exterit of its carcinogenic activity (potency). A classification may
change as new information becomes available,

An evaluation of the degree of evidence is limited to the materials tested, as defined
physically, chemically or biologically. When the agents evaluated are considered by the
Working Group to be sufficiently closely related, they may be grouped together for the
purpose of a single evaluation of the degree of evidence.

(a) Carcinegenicity in humans

The evidence relevant to carcinogenicity from studies in humans is classified into one of
the following categories:

Sufficient evidence of carcinogenicity: The Working Group considers that a causal
relationship has been established between exposure to the agent and human cancer. That
is, a positive relationship has been observed between the exposure and cancer in studies
in which chance, bias and confounding could be ruled out with reasonable confidence. A
statement that there is syfficient evidence is followed by a separate sentence that identifies
the target organ(s) or tissue(s) where an increased risk of cancer was observed in humans.
Identification of a specific target organ or tissue does not preclude the possibility that the
agent may cause cancer at other sites.

Limited evidence of carcinogenicity: A positive association has been observed between
exposure to the agent and cancer for which a cansal interpretation is considered by the
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Working Group to be credible, but chance, bias or confounding could not be ruled out
with reasonable confidence.

Inadequate evidence of carcinogenicity: The available studies are of insufficient quality,
consistency or statistical power to permit a conclusion regarding the presence or absence
of a causal association between exposure and cancer, or no data on canccr in humans are
available.

Evidence suggesting lack of carcinogenicity: There are several adequate studies covering the
full range of levels of exposure that humans are known to encounter, which are mutually
consistent in not showing a positive association between exposure to the agent and any
studied cancer at any observed level of exposure. The results from these studies alone or
combined should have narrow confidence intervals with an upper limit close to the null
value (e.g. a relative risk of 1.0). Bias and confounding should be ruled out with
reasonable confidence, and the studies should have an adequate length of follow-up. A
conclusion of evidence suggesting lack of carcinogenicity is inevitably limited to the
cancer sites, conditions and levels of exposure, and length of observation covered by the
available studies. In addition, the possibility of a very small risk at the levels of exposute
studied can never be excluded

In some instances, the above categories may be used to classify the degree of evidence
related to carcinogenicity in specific organs or tissues.

When the available epidemiological studies pertain to a mixture, process, occupation or
industry, the Working Group seeks to identify the specific agent considered most likely to be
responsible for any excess risk. The evaluation is focused as narrowly as the available data on
exposure and other aspects permit.

(b) Carcinogenicity in experimental animals

Carcinogenicity in experimental animals can be evaluated using conventional bioassays,
bioassays that employ genetically modified animals, and other in-vivo bioassays that focus on
one or more of the critical stages of carcinogenesis. In the absence of data from conventional
long-term bioassays or from assays with neoplasia as the end-point, consistently positive
results in several models that address several stages in the multistage process of
carcinogenesis should be considered in evaluating the degree of evidence of carcinogenicity
in experimental animals,

The evidence relevant to carcinogenicity in experimental animals is classnﬁed into one of
the following categories:

Sufficient evidence of carcinogenicity: The Working Group considers that a causal
relationship has been established between the agent and an increased incidence of
malignant neoplasms or of an appropriate combination of benign and malignant
neoplasms in (a) two or more species of animals or (b) two or more independent studies
in one species carried out at different times or in different laboratories or under different
protocols. An increased incidence of tumours in both sexes of a single species in a well-
conducted study, ideally conducted under Good Laboratory Practices, can also provide
sufficient evidence.

A single study in one species and sex might be considered to provide sufficient evidence
of earcinogenicity when malignant neoplasms occur to an unusual degree with regard to
incidence, site, type of tumour or age at onset, or when there are strong findings of
tumours at multiple sites.
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Limited evidence of carcinogenicity: The data suggest a carcinogenic effect but are limited
for making a definitive evaluation because, e.g. (a) the evidence of carcinogenicity is
restricted to a single experiment; (b) there are waresolved questions regarding the
adequacy of the design, conduct or interpretation of the studies; (c) the agent increases the
incidence only of benign neoplasms or lesions of uncertain neoplastic potential; or (d) the
evidence of carcinogenicity is restricted to studies that demonstrate only promoting
activity in a narrow range of tissnes or organs.

Inadequate evidence of carcinogenicity: The studies cannot be interpreted as showing either
the presence or absence of a carcinogenic effect because of major qualitative or
quantitative limitations, or no data on cancer in experimental animals are available.

Evidence suggesting lack of carcinagenicity: Adequate studies involving at least two species
are available which show that, within the limits of the tests used, the agent is not
carcinogenic. A conclusion of evidence suggesting lack of carcinogenicity is inevitably
limited to the species, tumour sites, age at exposure, and conditions and levels of
exposure studied.

(¢) Mechanistic and other relevant data

Mechanistic and other evidence judged to be relevant to an evaluation of carcinogenicity
and of sufficient importance to affect the overall evaluation is highlighted. This may include
data on preneoplastic lesions, tumour pathology, genetic and related effects, structure—
activity relationships, metabolism and toxicokinetics, physicochemical parameters and
analogous biological agents.

The strength of the evidence that any carcinogenic effect observed is due to a particular
mechanism is evaluated, using terms such as ‘weak’, ‘moderate’ or ‘strong’. The Working
Group then assesses whether that particular mechanism is likely to be operative in humans.
The strongest indications that a particular mechanism operates in humans derive from data on
humans or biological specimens obtained from exposed humans. The data may be considered
to be especially relevant if they show that the agent in question has caused changes in
exposed humans that are on the causal pathway to carcinogenesis. Such data may, however,
never become available, because it is at least conceivable that certain compounds may be
kept from human use solely on the basis of evidence of their toxicity and/or carcinogenicity
in experimental systems.

The conclusion that a mechanism operates in experimental animals is strengthened by
findings of consistent results in different experimental systems, by the demonstration of
biological plausibility and by coherence of the overall database. Strong support can be
obtained from studies that challenge the hypothesized mechanism experimentally, by
demonstrating that the suppression of key mechanistic processes leads to the suppression of
tumour development. The Working Group considers whether multiple mechanisms might
contribute to tumour development, whether different mechanisms might operate in different
dose ranges, wlether separate mechanisms might operate in humans and experimental
animals and whether a unique mechanism might operate in a susceptible group. The possible
contribution of alternative mechanisms must be considered before concluding that turours
observed in experimental animals are not relevant to humans. An uneven level of
experimental support for different mechanisms may reflect that disproportionate resources
have been focused on investigating a favoured mechanism,

For complex exposures, including occupational and industrial exposures, the chemical
composition and the poteatial contribution of carcinogens known to be present are considered
by the Working Group in its overall evaluation of human carcinogenicity. The Working
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Group also determines the extent to which the materials tested in experimental systems are
related to those to which humans are exposed.

(d) Overall evaluation

Finally, the body of evidence is considered as a whole, in order to reach an overall
evaluation of the carcinogenicity of the agent to humans.

An evaluation may be made for a group of agents that have been evaluated by the
Working Group, In addition, when supporting data indicate that other related agents, for
which there is no direct evidence of their capacity to induce cancer in humans or in animals,
may also be carcinogenic, a statement describing the rationals for this conclusion is added to
the evaluation narrative; an additional evaluation may be made for this broader group of
agents if the strength of the evidence warrants it.

The agent is described according to the wording of one of the following categories, and
the designated group is given. The categorization of an agent is a matter of scientific
judgement that reflects the strength of the evidence derived from studies in humans and in
experimental animals and from mechanistic and other relevant data.

Group 1: The agent is carcinogenic to humans.

This category is used when there is sufficient evidence of carcinogenicity in humans.
Exceptionally, an agent may be placed in this category when evidence of carcinogenicity
in humans is less than sufficient but there is sufficient evidence of carcinogenicity in
experimental animals and strong evidence in exposed humans that the agent acts through
a relevant mechanism of carcinogenicity.

Group 2.

This category includes agents for which, at one extreme, the degree of evidence of
carcinogenicity in humans is almost sufficient, as well as those for which, at the other
extreme, there are no human data but for which there is evidence of carcinogenicity in
experimental animals, Agents are assigned to either Group 2A (probably carcinogenic to
humans) or Group 2B (possibly carcinogenic to humans) on the basis of epidemiological
and experimental evidence of carcinogenicity and mechanistic and other relevant data,
The terms probably carcinogenic and possibly carcinogenic have no quantitative
significance and are used simply as descriptors of different levels of evidence of human
carcinogenicity, with probably carcinogenic signifying a higher level of evidence than
possibly carcinogenic. ’

Group 2A:  The agentis probably carcinogenic to humans.

This category is used when there is limited evidence of carcinogenicity in humans and
sufficient evidence of carcinogenicity in experimental animals. In some cases, an agent
may be classified in this category when there is inadequate evidence of carcinogenicity in
humans and sufficient evidence of carcinogenicity in experimental animals and strong
evidence that the carcinogenesis is mediated by a mechanism that also operates in
humans. Exceptionally, an agent may be classified in this category solely on the basis of
limited evidence of carcinogenicity in humans. An agent may be assigned to this category
if it clearly belongs, based on mechanistic considerations, to a class of agents for which
one or more members have been classified in Group 1 or Group 2A.
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Group 2B:  The agent is possibly carcinogenic to humans.

This category is used for agents for which there is limited evidence of carcinogenicity
in humans and less than sufficient evidence of carcinogenicity in experimental animals. It
may also be used when there is inadeguate evidence of carcinogenicity in humans but
there is sufficient evidence of carcinogenicity in experimental animals. In some instances,
an agent for which there is inadeguate evidence of carcinogenicity in humans and less
than sufficient evidence of carcinogenicity in experimental animals together with
supporting evidence from mechanistic and other relevant data may be placed in this
group, An agent may be classified in this category solely on the basis of strong evidence
from mechanistic and other relevant data.

Group 3: The agent is »of classifiable as to its carcinogenicity to humans.

This category is used most commonly for agents for which the evidence of
carcinogenicity is inadequate in humans and inadequate or limited in experimental
animals,

Exceptionally, agents for which the evidence of carcinogenicity is inadequate in
humans but sufficient in experimental animals may be placed in this category when there
is strong evidence that the mechanism of carcinogenicity in experimental animals does
not operate in humaans.

Agents that do not fall into any other group are also placed in this category.

~ An evaluation in Group 3 is not a determination of non-carcinogenicity or overall
safety. It often means that further research is needed, especially when exposures are
widespread or the cancer data are consistent Wwith differing interpretations,

Group 4: The agent is probably not carcinogenic to humans.

This category is used for agents for which there is evidence suggesting lack of
carcinogenicify in humans and in experimental animals. In some instances, agents for
which theré is inadequate evidence of carcinogenicity in humans but evidence suggesting
lack of carcinogenicity in experimental animals, consistently and strongly supported by 2
broad range of mechanistic and other relevant data, may be classified in this group.

(e) Rationale

The reasoning that the Working Group used to reach its evaluation is presented and
discussed. This section integrates the major findings from studies of cancer in humans,
studies of cancer in experimental animals, and mechanistic and other relevant data. Tt
includes concise statements of the principal line(s) of argument that emerged, the conclusions
of the Working Group on the strength of the evidence for each group of studies, citations to
indicate which studies were pivotal to these conclusions, and an explanation of the reasoning
of the Working Group in weighing data and making evaluations. When there are significant
differences of scientific interpretation among Working Group Members, a brief summary of
the alternative interpretations is provided, together with their scientific rationale and an
indication of the relative degree of support for each alternative.
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LETTER FROM UN SPECIAL RAPPORTEUR
/ UNITED NATIONS
Q) HUMAN RIGHTS
7 SPECIAL PROCEDURES
SPEQUR RAPRORIEURS, INREPEHDERT DXPERTS 2 WORKING CROUPS

PALATS DES NATIONS » 1211 GENEVA 10, SWITZERLAND,
wivw,ohehiorg « TEL: 441 22 9173000 + FAX: 1122917 9008 « E-MAIL: regisiny@ohehnorg

Mandate of the Special Rapporteur on the fmplications for human rights of the environmentally

sound manag and disposal of hazardous substanees and wastes

REFERENCE: SPRSHDMDAL
29 January 2018

Dear Sirs,

1 have the honor to address you in my capacity-as Special Rapporteur on the
implications for human rights of the environmentally sound management and disposal
of hazardous substances and wastes, pursuant to Human Rights Council resolution -
36/15, 1 write in reference to your letter of 17 January 2018 addressed to the Inspector
General and the Acting Secretary of the U.S. Department of Health & Human Services.!

In this letter, you inform that the Congressional Committee on Science, Space
and Technology is conducting oversight of the activity of Dr. Linda Birabaum, director
of the U.S, Nationa! Institute of Environmental Health Sciences (NIEHS). The oversight
relates to an article co-authored by Dr. Bimbaum and Dr. Liza Gross, in the scientific
journal PLOS Biology, a highly selective peet-reviewed publication. You indicated
your suspicion that Dr. Birnbaum might have violated the U.S. Anti-Lobbying Act by
encouraging citizens “to petition the Government to make certain policy decisions.” The
letter underlines this statemnent: “Closing the gap between evidence and policy will
require that engaged citizens, both scientists and nonscientists, work to ensure our
government officials pass health-protective policies based on the best available
scientific evidence,”

In this regard, I would like to take this opportunity to express my deep concetn
regarding what I belicve may be an attempt to intimidate a highly respected scientist for
her contribution to a scientific journal, The article in question ¢ontained no spetific
policy guidance that could suggest lobbying or any signal of conflict of interest. Rather,
it simply insisted on the need for policies and norms to be fully grounded in the best
possible scientific evidence, and for the public to engage in debates regarding how the
U.S, Govemment fulfills its obligation to protect the public from exposures to tozic
chemicals, pollution and other hazardous substances. -

~ Encouraging citizen cngagement, as done by Drs, Bimbaum and Gross, does not
articulate a “ccrtain” policy outcome. Rather, it promotes fundamental human rights,

! Available al http:#/bit.ly/2E5qRnS and http:/bit.ly/2GfOk6E

. "The Honorable Lamar Smith
U.S, House of Representatives
Chairman of the U:S. House Commiltee on Science, Space and Technology

The Honorable Andy Biggs
U.S. House of Representatives
Chairman of the .S, House Sub-Comumittee on Bnvironment
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ineluding the right to take part in the conduct of public affairs, which the United States
of America has recognized. Public participation is core component of democracy, and
central to environmental governance. Indivisible from the right to participation is the
right to information and freedom of expression, whlch Drs. Birnbaum and Gross
pmmote and exerclse in their article, -

Last year, I reported to the U.N. Human Rights Council that “the ability to
protect the human righis to life and to health [from hazardous substances].and to realize
the right to the benefits of scientific progress and its applications hinges upon the ability
to translate evidence into protective laws and policies,” I noted that extreme delays in
the translation of evidence of hazard and risk into protective measures have harmed the
public, drawing on well-documented examples from the United States of America. I
emphasize to you that State’s duty to protect the rights te life, health and physical
integrity from toxic and otherwise hazardous substances must be reflected in the
adoption, implementation and enforcement of adequate laws and policies regarding such
substances.?

The work of NIEHS is essential to protecting human rights, including the rights
of children, who are arguably the most at risk of health impacts from exposure to toxic
chemicals and pollution. In 2016, I reported to the U.N. Human Rights Council on the
urgent need of all States to better protect children from exposure to pollution and toxic
chemicals,* The gap between what s required under international human rights law, and
the protections afforded by Governments based on current scientific knowledge
continues to diverge. And, race and poverty continues to be major factor in the
disproportionate levels of exposure by children of color and low-income communities,

I encourage you and your Congressional colleagues to explore opportunities to
support the crucial work of NIEHS in advancing human rights. Ensuring laws and
policies adequately protect everyone—rich or poor, young or old—from exposure to
hazardous substances an obligation of States, which flows naturally from international
human rights law.> While the United States of America remains the only country in the
world that is not Party to the U.N. Convention on the Rights of the Child, it is a
signatory and thus obligated not to defeat its object and purpose.

1 ATHRC/36/41 available at:
http://www.ohchr.org/EN/Issues/Environment/T+ oxchastes/Puges/Annual ASpX

3 I note two ongoing cases of delayed implementation of U.S. toxic chemical laws
hitps://earthjustice.org/sites/defanlt/files/files/Pet%20for%20Rev-Prioritization®20Rule.pdf
and https://earthjustice,org/sites/default/files/files/Pet%20for%20Rev-
Risk%20Eval%20Rule.pdf

¢ A/HRC/33/41 available at: )
http://www.ohchr.org/EN/Issues/Environment/ToxicWastes/Pages/Annual.aspx

? See e.g. human rights to life and to the highest attainable standard of health, which are
enshrined at the Universal Declaration of Human Rights (respectively articles 3 for and 25), and
further developed by the U.N. Convention on the Right of the Child (respectively articles 6 and
24).
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Considering the public relevance of this debate and its direct relation to the work
I conduct as a Special Rapporteur, I have decided to send this open letter in a spirit of.
cooperation, The letter will be posted in the webpage of the mandate.

Tremain at your disposal to further discuss the reasons for the concerns stated in
this letter and my work on the implications for human rights of the environmentally
sound management and disposal of hazardous substances and wastes.

Please accept, dear Sirs, the assurances of my highest consideration,

2

et o

Baskut Tuncak ]
Special Rapporteur on the implications for human rights of the environmentally sound
’ management and disposal of hazardous substances and wastes

cc: Hon. E. D. Hargan, Acting Director, U.S. Dept. of Health and Human Services
Hon. D. R. Levinson, Inspector General, U.S. Dept. of Health and Human Services
Hon. E. Bernice Johnson, Ranking Member, U.S. House Conunittee on Science,
Space and Technology

Hon, P, D. Ryan Jr., Speaker of the U.S, House of Representatives
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LIST OF PARTICIPANTS

Working Group Members and Invited Specialists served in their individual
capacities as scientists and not as representatives of their government or any
organization with which they are affiliated. Affiliations are provided for
identification purposes only.

Members

Isabelle Baldi, University of Bordeaux, France

Aaron Blair, National Cancer Institute, USA [retired] (Overall Chair)

Gloria M., Calaf, Tarapaca University, Chile

Peter P. Egeghy, U.S, Environmental Protection Agency, USA! (Unable to attend)

Francesco Forastiere, Regional Health Service of the Lazio Region, Italy (Subgroup Chair,
Cancer in Humans)

Lin Fritschi, Curtin University, Australia (Subgroup Chair, Exposure)

Gloria D. Jahnke, National Institute of the Environmental Health Sciences, USA

Charles W. Jameson, CWJ Consulting, LL.C, USA (Subgroup Chair, Cancer in Experimental
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Hans Kromhout, Utrecht University, The Netherlands
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¥ Peter P Egeghy received “in kind” support and reimbursement of travel expenses of an average less than
US $2.000 per year during the last 4 years from participation in meetings sponsored by the American
Chemistry Council, an industry trade association for American chemical companies, and the Health and
Environmental Sciences Institue (HESI), a nonprofit scientific research orgamzatlon based in Washington
and fanded by corporate sponsors.

2 Christopher J Portier receives a part-time salary from the Environmental Defense Fund, a United States—
based nonprofit environmental advocacy group.
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VOLUME 112: SOME ORGANOPHOSPHATE INSECTICIDES AND HERBICIDES:
DIAZINON, GLYPHOSATE, MALATHION, PARATHION, AND TETRACHLORVINPHOS
Lyon, France: 3-10 March 2015

Representatives of national and international health agencies

Amira Ben Amara, National Agency for Sanitary and Environmental Product Control,
Tunisia (Unable to attend)

Catherine Eiden, U.S. Envitonmental Pr otectlon Agency, USA (Unable to attend)

Marie-Estelle Gouze, for the French Agency for Food, Environment and Occupational Health
and Safety, France .

Jesudosh Rowland U.S. Envitonmental Protection Agency, USA

Observers

Mette Kirstine Boye Jensen, for Cheminova A/S, Denmark®

Béatrice Fervers, for the Léon Bérard Centre, France

Elodie Giroux, University Jean-Moulin Lyon 3, France

Thomas Sorahan, for Monsanto Company, USA*

Christian Strupp, for the European Crop Protection Association, Belglum

Patrice Sutton, for the University of Cahfomla San Francisco, Program on Reproductlve
Health and the Environment, USA®

IARC secretariat

Lamia Benbrahim-Tallaa, Section of JARC Monographs

Rafael Carel, Visiting Scientist, University of Haifa, Israel, Section of LARC Monographs
Fatiha El Ghissassi, Section of JARC Monographs

Sonia Ef-Zaemey, Section of the Environment and Radiation

Yann Grosse, Section of JARC Monographs

Neela Guha, Section of JARC Monographs

Kathryn Guyton, Section of IARC Monographs (Responsible Officer)

Charlotte Le Cornet, Section of the Environment and Radiation

Maria Leon Roux, Section of the Environment and Radiation

3 Mette Kristine Boye Kristensen is employed by Cheminova A/S, Denmark, a global company
developing, producing and marketing crop protection products.

* Tom Sorahan is a member of the Enropean Glyphosphate Toxicology Advisory Panel, and received
reimbursement of travel cost from Monsanto to attend EuroTox 2012.

5 Christian Strupp is employed by ADAMA Agricultoral Solutions Ltd, lsrael, a producer of Diazinone
and Glyphosphate.

§ Patrice Sutton’s attendance of this Monographs meeting is supported by the Clarence E. Heller Charitable
Foundation, a philanthropic charity with a mission to protect and improve the quality of life through
support of programs in the environment, human health, education and the arts,
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DIAZINON, GLYPHOSATE, MALATHION, PARATHION, AND TETRACHLORVINPHOS
Lyon, France: 3-10 March 2015

Dana Loomis, Section of JARC Monographs

Heidi Mattock, Section of LIRC Monographs (Editor)

Chiara Scoccianti, Section of I{RC Monographs

Andy Shapiro, Visiting Scientist, Section of IARC Monographs
Kurt Straif, Section of I{RC Monagraphs (Section Head)

Tiri Zavadil, Section of Mechanisms of Carcinogenesis

NOTE REGARDING CONFLICTS OF INTERESTS: Each participant submitted WHO’s
Declaration of Interests, which covers employment and consulting activities, individual
and institutional research support, and other financial interests. Participants identified as
Invited Specialists did not serve as meeting chair or subgroup chait, draft text that pertains
to the description or interpretation of cancer data, or participate in the evaluations. The
Declarations were updated and reviewed again at the opening of the meeting.

NOTE REGARDING OBSERVERS: Fach Observer agreed to respect the Guidelines for
Observers at IARC Monographs meetings. Observers did not serve as meeting chair or
subgroup chair, draft any part of a Monograph, or participate in the evaluations. They also
agreed not to contact participants before the meeting, not to lobby them at any time, not to
send them written materials, and not to offer them meals or other favours. IARC asked
and reminded Working Group Members to report any contact or attempt to influence that
they may have encountered, either before or during the meeting.

Posted on 26 January 2015, updated 19 October 2016



206

MONSANTO’S IARC BATTLE PLAN

Monsanto’s IARC Battle Plan

The two documents attached have been referred to jointly by the
media as Monsanto’s JARC Battle Plan. Monsanto, based on the
publicly available scientific evidence, assumed that glyphosate
would receive a “possible” (2B Classification) or “probable”

(2A Classification) rating from IARC. On March 20, 2015,
IARC released its Glyphosate Monograph labelling the chemical
“probably carcinogenic to humans,” a Class 2A rating.

The first document was produced on February 23, 2015 and
outlines various tasks to combat the upcoming release of the-
TARC Monograph on Glyphosate.

The second document is dated February 17, 2015 and is titled:
“Preparedness and Engagement Plan for IARC Carcinogen
Rating of Glyphosate.” It provides a list for Pre-IARC and Post-
TARC activities coordinated by Monsanto for the chemical
industry, non-profit gioups widely reported to be front groups
for industry, and other third-party experts to combat the IARC -
rating for Glyphosate Notably, the documents suggest a social
media campaign against [ARC through Facebook, Twitter and
third-party expert blogs, op-eds, links, tweets and retweets.
These documents made available through litigation against
Monsanto regarding its glyphosate-containing herbicide
Roundup provide a window on the tactics used to combat
scientific evidence that is unfavorable to glyphosate.’
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Glyphosata: IARC

The laternational Agency for Research on Cancer {JARC), part of the World Health Organization, coardinates and
conducts both ep‘demloloalca! and laboratory research Into the causes of human cancer. It also evaluates the

based only on publicly avallable information. White glyphosate has
beena low protity for ev:hntlon by ARC for more than Mn decades, |t was nominated for review Jn mid-
Api,2014,

Adter fearning of the pemination-selection of glvphosate for review jn September, tha regulatory team's inttial
foeus was publishing safety studies that were not yet In the public domaln, A research had to be pubiished gr
Ascepted for publication by Feb, 3, 2015 to be considerad [n the AR review. Regulatol Affair! hag shared thase
reeent 1ARC and s toshare directly with SR bng KU

TARC has a histary of gt and pol ¥ charged rulings on tha k d h
as cell phones, coffee and caffelne, We shouid assuma snd prepare for the outcome of a 2B rat!ng umnlb!z human
Garcinogen); a 2A rating {protable uman cardnogen} s possible but fess likely.

s possible maHARc's daciston wﬂl Formatted: Conplex

+Br
{Cafiinf), 1094, Highlight R Rronk 430y
decisions. They elso use the Jgdt: o
which differs slgntficantly from that usad by iARC. Thus lARCclnsslﬂu\lons <an readily differ from those of other
reguiatory bodias, This coutd further delay the U.S. ERA feview)

d EU7 Canada? Japan?

Tha IARC mesting whara glyphasate witl ba revtewed and the decision wif be made wili pceur March 3-10, 2015,
ARC W postits dacisian soon efter an fts wehalte ({ HY PEFLINK "hifp:Awnaw.iato fir® J). Wa are tkaady seelng
activists increasa pilegations agalnst the Roundup brand i and link th i direclly to GM
crops. We anticipate this will increase with the IARC dedslan €U saems to be wﬂllng to develap high-fevel
cammunieations around the IARC process ta prepare for the publicatian of the IARC dedislon. To date, mﬁ’ﬁg iy
ECPA have not been engaged; we will need Industry support specific to the glyphosate rating.

Intarnational Agenoy (of Resetroh ois CARCRF §  “The Internationat Agency for Research on Cancer
{JANC} Is the speclalized cancer agency of the Warld

Health Organkation”

Jen Bstello Reg Affalis—US LEAD
Kelly Clauss Issuas Preparedness and Engagement
Unda Dudenhonffer | Stakeholder Qutreach
Richard Samett, Regulatoty Affalrs — Global
Bill Heydens fegulatory Product Safety Assessment / Strategy
Dan tenking U5, Agency Regulatory Affalrs
Klrtt ink Issues Preparedness snd Engagement
Kim Magin Industry Affalrs
John Vicini Regulatory Polley £ Sclentific Affalrs

Monsanta Compaty Confldential : Page{ PAGE] of { NUMPAGES }

Confidential - Producad Subject 1o Protective Order MONGLY02913526
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Glyphosate: IARC
Due Date Wha/What Objective MONOwner Status
Pra-Uecslon/Posting
Feb3,2015 Deadfine for data submission | Update public #iti Heydens Complate
record with most
wuerent and
- complete data
Monsafito.com/glyphosate clude | BIll Reavas.
: . Kye! Richard
Waek of Fab, Planning and Preparation .
2327
Engage Henty Miller {noculate / Etic Sachs
establish public
perspective an
ARCand reviews
#log post to reiterating gly Establish SM Almee Hood
not carcinogen/tweets content and Kim tink
. amplify sclentifte | Heather McClurg
studles
Outreach to EPA fIARC Ensure awareness | DanJarking
partfdpants of sclentific
studies
Priorto March3 | Contactjournals to inquire Amplification of David Soltmiras
. about t for 6 lentific studi
new publications
inforraf Engage tndustey tead volce In Kim Link Ongolng
Assoclations “whols JARC” plus } Kelly Causs
20 outrage Rlchard Garnett
Kim Magin
Engage Cli and reglonal Communicate the | Kelly Clauss Ongolng
Industry g e | Richard Garnett
communications TARC process
Addrass fize ¢ Kim tink Ongolng
Chadatord
Cutreach to / collaboration Mosimize offorts/ § 8il} Heydens Ongolng
with DAS (2,40 scheduled for | coordnated Donna Farmer
ARG seview in Juna 2015} industey response
Global Reg Alfalrs {Canada, inform ongalng Richard Garnett Ongolng
U5, EU, LAS, Bratl), Asla acilvites for
Pacifie, indla} ragulntor
: outreach
Weekof March { Implamant ihoculation Plan /
28 Cantinta Proparations
Engage with experts to plan Respand to the Bill Heydens,
for and other 4 nd | Donna Farmer
activities In easa IARC defend ot global John Acquavella
lassification ls unfavoursble | regulatory

Monsanto Company Confidentiat

Confldential » Froduced Subjsct to Protective Order

Page{ PAGE] of [ NUMPAGES }

MONGLY028135627
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Glyphosate: ARC
authoritles
Shara SM messages {Twitter, | Amplify positive | Kim lnk
Facebook} gly content Heather McClutg
Prepare key Monsanto E£nsure strong, £
K dstent MON | Kelly Clauss.
messaging
¢ ¥ Jaclya Polinow
via ET emaltand Connection | and inoculate
arllsle employees
Post-Declsion/Posting
Woskof Marcty | implementation of Crisly
#43 Plan, asnecessary
March 10 Outreach to key stakeholders | Neutralizeimpact | Linda
{utiitze discusston guide} ofdeciston /galn | Dudenhosifar
active support
March 10 Outreach to grower groups. Neutralize apact | Kim Magin
{uthize discusslon guide, *{ of declsion/ galn | 1A colleagues
provide key talking polnts| active support
Qutreach to reglonal Neutralize Impact | DanJonkins
egulatars of daciston { galn | Reglonai RA
Active subport
@ Pasting Publish 7 amplify blog poston | Ensure MONPOV | Kim Link
the meaning of the JARC / neutralize SM Charla Loed
ruling Heather MeClure
@ Pestlng Add IARC statement to web Ensure MON POV { Kyel Richard
£ neutialize SM
@ Posting Publish Conaection article for | Ensure MON POV { Jaclyn Polinow
employsns
@ Posting Outreach ta ag media Ensure MON POV | John Combast
Incoverage

1 see Attachment A: Camraunications Plan

EXYERNA[ (Glyphosata ls ot earcinogenic}

@EPA concluded In 2013 that caneer rlsk to " | HYPERLINK
“hitg:ihvwr regulations. gov." v "!dacumen!DstaU D—EPA HQ-OPP-20120132:0009" ]
*  @EPAgroups E, l.nr"mﬂml ﬂoas nat pose a cancer risk to
humans, Juw,ens, [o178fackndf

© #  FAQ#7 Daes gyphosate. cause: iancer?{ HYPERLI'NK

tiv-gsked. aspx

“sevan®} N N
. o evidenca of} {HYPERUNK -
p glyph 1D Ino-oyid F rcﬁogeni?ﬁzpdr' 7
. { HYPERLINK *hitp: ki e i 3 dy
1o.behald bt g b i e swhich. ,:L” pol h-aslsaky
gut-syndrome-and-cancer” |
Mansante Company Confidential Page { PAGE ] of { NUMPAGES }

Confidential - Produced Subject to Protective Order
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Glyphosate: IARC

glyphosate-cause-cancer” }

»  GMOAnswers, Does glyphusate cause cancer? | HYPERLINK “hitpuigmoanswers.com/asiidoes-

you-say-d fa-wh

*»  GMOAnswers, from § HYPERLINK "hilp
e tecont-studies-not

how-direst-Jink-braast®

Y
+..Sdence Direct, dies of d

“hitp:iiw

health { HYPERLINK
11001516"

phosote and ey

areview

.
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ATTACHVENT A; PREPAREDNESS AND ENGAGEMENT | I’IAN
FORIARC CARANOGEN RATING OF GLYPHOSATE
Last Updated: February 17, 2015

OBJECTIVES FOR &
-+ Protect the reputation and FTC of Roundup by h fety of glyp
. plify trased lon to prevent ded clajms from becoring popular opintan

»  Provide cover far regulatory agentles to continue making re-registration decislons based on sclence

AUDRENCES
= JARC Panclists and Otiservers
¢ Reguiators
+ Stakehdlders
* Farmar Customers

STRATEGIES/TACTICS

EREMARC

1. Amplitication of Scientiilc Studles
«  Support the development of three new papers an glyph focused on epld nd BY
*  Waorkwith RPSA and Strateglc Communizations to ampliy existing studies and new papeis
o Authors work directly with sclentific journals to fssue sferts and news releases on new bodles of wark
o RPSA posts blog from first-person viewpoint of Monsanta's David Saltmiras, to-author of one of the
glyphosata tancer papars .
o Shara resources snd content with Monsanto key reglons to amplify the message globally

2. Wfonn / Inacutate / Engage Industry Partners .
»  Develop s “toolkit” contalning key information and resaurces -
o Identify any message shortcomings and address through updates to monsanto.com/glyphasate and
through Usand EU blog posts :
«  Workwith RPSA, Stakehalder Outreach Team, Industry Afalrs, Govarnment Affairs, US Dusiness, Global
CE and feguiatory teams, elc, to engaga Industry partners
@ Tieri: Crop Ufe International / European Crap Protection Assaclation / GMO Answers / BIO.~
{dantify committeas that are best to engage

. o Terg {AgBloChatter), d, Sense About Sclence, Genetle Literacy Praject,
Academks Review
o Ter3; Alert lood via Stakeh tanm {IFIC, GMA, CFY) for "tnoculation
strategy” to pravide eary education on glyphesate residus levals, describa sclence-based studjes
versus agenda-driven hypotheses

o Terd: Wocdlate key grower assoctations

3, Addrsss New Aflegations
*  Respond quickly and publically to nev pseudosclence cancer studfes
s identify / request third-party experts to blog, op/ed, tweet and/ar ink, repost, retweet, etc.

BOSTY,
4

C
asteate Outery Whit IANC Paclsion ™ March 10, 2015
»  Invfustey conducts robust media / soclal media autreach on process and outcome
© [Sense Abaut Science?} leads Industry vespanse and provides platform for 1ARC obsarvers and
Industry spokesperson
© €U and ather associations Issue pressrelsases

Mansanta Company Confidential Page [ PAGE ] of { NUMPAGES }

Confidential - Produced Subject to Protective Order ’ MONGLY02913530



212

Draft Feb 23, 2015

loint Glyphasate Taskforce pubilshes press release, latter signed by Jeaders of each manufacturern
North America and Europe

o Push oplnion leader attar to key daily newspapar on day of JARC ruling with assistance of Patomac

Graup

. respands with strang reactive
Distribute ideo and audio respanses $o [ARC declston
Address madla inquirtes with company glyphaate spakasparsan
Utlize Monsanto channels {wab, FB, Twitter, blog, ete) to provida Monsante POV
Carporate Engagement team packages Industry and P  then dl
t0~20 most Influential ag meda outlets across print, radio and TV

-]

so00Q

viaemall

5. Engege Regulstory Agencles
+  Grower / growars write regul: with an appeal that they remaln focused on tha selence,
ot tha polfically charged deciston by IARC

Monsanta Company Con(identlal Page | PAGE J of { NUIMPAGES }

Confldentfal - Produced Subject to Protective Order

MONGLY02013531
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ARTICLE SUBMITTED BY REPRESENTATIVE JERRY MCNERNEY

Reply-To: POLITICO subscriptions <reply- 4
fe8b137376620c7a77-1163473 HTML.-637934647-1376319-
O(@politicoemail.com>

By Simon Marks
02/06/2018 08:24 AM EDT

The European Parliament today agreed to create a special
committee to investigate potential failings in the EU's system for
renewing pesticides such as glyphosate.

Approved during a plenary session in Strasbourg, the committee
will present recommendations to the European Commission on
how to change EU law to ensure that the science used to prove a
substance's safety is not aligned too closely with industry. The
move comes after the U.S. agri-giant Monsanto was accused last
year by activists and lawmakers of undue influence over the
scientific literature that went into proving the safety of
glyphosate, the active ingredient in its Roundup herbicide.

Policymakers are also looking at the possibility of creating a
special fund — financed by industry but run by the European
Food Safety Authority — in order to increase the independence
of scientific research on the safety of pesticide substances.

The committee will investigate conflicts of interest "at all
levels" and look at whether the Commission followed
regulations when making the decision to renew glyphosate's
license for another five years.

This article first appeared on POLITICO.EU on Feb. 6, 2018.
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DOCUMENTS SUBMITTED BY REPRESENTATIVE DONALD S. BEYER, JR.

APAMT POSTER GERONA)

Q gxg of glyphosate across the United States in urine and tap water using
: high-fidelity 1L.C-MS/MS method

Axef Adams!?, Matthew Friesen', Afex Olson’, Ray Gerona®
1. University of San Srancisco, San Francisco, CA. 2. UCSF-UC-Barkelay Joirt Medical Frogram, Berkeley, CA

lntroduchon
“Glyphosate (N-
{phosphonomethyl)glycine) is arguably
the most important herbicide ever
discoverad' and is the most widely used
herbicide in the world with U.S. of 185
miflion pounds in 20072

+its mode of action as a herbicide is via
innibition of synthasis of aromatic amina
acids in plants®

Main breakdown product is
{aminomethyljphosphanic acid (AMPA}

Analysis
- LC Ag)ler\' bnary vzs() hﬁmh, \c > pume md autosampler injecter
LRSI

\> Public Testing offercd a5 4 fee for service
i a summary repont of
v urin along with
infbgraphics comparing theic tosulss i
esuls obtained for different regions of the

Co(am DM cNmmmueﬁmmu i

- Quansiaion i urine dona using s'andard s et
spike concenyations 3t 0.2, 1,

- Guanttation it wates dons usiog smme isotope iution mettiod using peak
ares ratios”

LG-MS Consltions
i€ Conditions
Autosampler Temg.
Colurnn Temp.
Ehition Gradient
Mablie Phase
Mablle Phase pH
Flow Rate
tnjestion Valume
WS Conditians
S Mode

Cunain Gas
Callision Gas

fan Soray Voltage
Temperature

fon Source Gas 1
fon Source Gas 2
Method Buration
valigation

!
1

ey

~March 2015, IARC ruled glyphosate as a

U Group 2A carcinogan based upon a

|| meta-analysis linking glyphosate

{ exposure to Non-Hodgkin's Lymphoma

{OR: 1.5, 95%C) 1.1-2.0, P=32.7%%)*%

Glyphosate is a notariously difficull

analyte

~ Small, pofar, and amphoteric {pKa's
of pH 0.47, 5,69, and 11.81)°

+ No fluarophore or chramophore

+ Structurally simitar to many small
polar malecules in biotogical
matrices {e.g, glycine)

+ Strong chelator of divalent metal

wations’

Conclusions:

“Giyphaset rosidues wers absered n 93% o wring
‘sampies in voluntary public 1esting i the U.S. geneesl
‘popidation; this is higher mm the requency observed in

“Tap water obtained was jyphosate residuss as
geckd: exposre s va s distary intake of
environmentas sxpas:

Future Directions:
~Deveiog method for AMPA in urine
~De\mlop direct LC-MS method not requiring standard

watrx ulation Standardrror Deveiop method forgyphosate ond AMPA I ctbr

biological matrices such a5 Serum snd brasst mitk

~Aims:
1.Develop a direct mathod for anaiysis of
glyphosate in urine and tap water for
future use in both biomonitoring studies
and assessment of acute intoxication,
2.Demonstrate utility of method in a
public giyphosate testing in the United

Limitations:

Selection bias: peaple ket
general U.S. population and
“Cansistericy of samgle calisctior
based upon urina osmatality




215

HRI GLYPHOSATE STUDY SUMMARY RESULTS

Health Research'lnstitute
Laboratories

February 2, 2018

The Honorable Donald S. Beyer, Jr.

Ranking Member

Subcommittee on Oversight

Committee on Science, Space & Technology

Dear Representative Beyer,

Health Research Institute is collaborating with researchers at the University of California San Diego to
measure human environmental exposure to glyphosate. We test urine samples provided by participants
using LC/MS instrumentation, the gold standard in analytical chemistry.

Our analytical capacities are routinely evaluated by a third-party, independent proficiency testing program.
We passed the most recent proficiency test with a high degree of accuracy.

We plan to submit the results of our glyphosate environmental exposure study for peer-reviewed
publication later this year. Results, to date, that you may find of interest include:

1078 people have been tested, from October 2016 to today.

923 people (86%) had detectable levels of glyphosate.

155 people {14%) had no detectable levels relative to our limit of detection of 0.03 parts per billion.
The average level of glyphosate in the urine of study participants is 0.46 parts per billion.

The top 10 percentile had an average of 2.74 parts per biltion.

The levels in North Americans tested in the study are 120% higher than levels found in a similar
study in Europe (Hoppe, 2013).

People who consume non-organic oats had twice the glyphosate levels as those who do not. This
may be due to the agricultural practice of desiccation, or drying, of the oat crop with glyphosate
prior to harvest.

People who consume the most organic foods have one quarter the glyphosate levels as those who
consume the least organic foods.

P.0. Box 370 - Fairfield, 1A 52556
www.HRiLabs.org
641-552-6258
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The Honorable Donald S. Beyer, Jr.
February, 2, 2018
Page 2 of 2

People who consume the most vegetables per day have half the glyphosate levels as those who
consume the least vegetables.

People who consume the most meals outside of their homes had the same glyphosate levels as
those who consume most of their meals at home.

People who use glyphosate on their yards or farms have 80% higher glyphosate levels than those
who do not use glyphosate.

We hope you find these statistics helpful. Please let us know if you have any questions.

FhrFeggr

John Fagan, PhD
Chief Scientist
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GLYPHOSATE TEST RESULTS

Health Research Institute

Laboratories Report Number 50002386~ 20180202
Report Date 2018-02-02

Certificate of Analysis

Specimen Type: urine HRi Labs Sample No.: 50002386
Client: Don Beyer Receipt Date: 2018-02-01
Authorized Person: Don Beyer Test Date: 2018-02-01
Sample Weight / Volume:  30mi Shipment Temp: Ambient
Storage Temp: 4°C

Analysis: Results:
Residue; Level: Units:

Glyphosate 0.31 ppb{ng/mL]

AMPA Trace ppb{ng/mL]

Effective Glyphosate Level 0.31 pph{ng/mlL]

Methods

Sample Analysis: HRI TM #6 “Glyphosate in water and urine, Cation H methed"
Glyphosate L0Q = 0.25 ppbk, LOD=0.03 ppb Terms: "Trace” is between LOD and LOQ
AMPA LOQ =0.25 pph, LOD = 0,04 pph "Not Detected” is less than LOD

Effective Glyphosate Level calculated according to Food and Agriculture Organization {FAQ) method where
total glyphosate residue is the sum of the weight of glyphosate + 1.5 x the weight of its metabalite AMPA.
Effective glyphosate levels above the LOQ are normalized using specific gravity.

Released on Behaif of HRI Laboratories by:

%}‘\ﬁ l:@&fﬂ P.O. Box 370 CUAID #16D2122655

Fairfield, 1A 52556
Dr. John Fagan, Chief Scientist +1 641-552-6258

This tast was developed and its performance characteristics determined by Health Research Institute. It has not been deared cr approved
by the US Food and Drug administration {FDA}. The FDA has determined that such clearance or approvals are not necessary. This laboratory
is registered under the Clinical Laboratory improvement Amendments act of 1988 {CLIA-88) to perform high complexity clinical testing.
This test report is not to be reproduced, except in full, without written approvat of the labaratory.

Page 10f1
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STUDY ON GLYPHOSATE USE EXPOSURE IN HUMANS 2017

Letters

RESEARCHLETTER

Excretion of the Herbicide Glyphosate

inOlder Adults Between 1993 and 2016 .
The herbicide Roundup is sprayed onto genetically mod-
ified crops and applied as a desiccant to most small non-=
genetically modified grains. Use of this herbicide has in~

creased since 1994 when genetically modified.crops were:

introduced in the United States. Glyphosate, the primary in-
grerhent in the herbicide, is found in these crops at: ‘harvest,!
lexp through dietary intak

has potential adverse health effects and can be ass%sed by.
g urinary 2% We d {on lev-

fihiese crops

. urine’si

f0:! ditution or concentration effects due to variability in wa-
ter intake and age-related or other differences in renal func-

- tion. Changes over time in the proportion of samples above the

LOD wer d using gt i ”’nnmungequmonmod—
els to'account for the dépendency of bservations in re-
peated measures; A 2-sided significance threshold was'set
at less than,05. Statistical analyses were performed using

'R (R Foundation), version 3.3.2.

Results | Ationg the 100 participants in this study; the mean

“age in 2014-2016 was 77.7 years (SD, 6.6} and 60% were

women; These values were not different from the 112 with
but were older than the entite gioup of

els of glyphosite and its metabolite aminomethylphos:
phonicacid (AMPA) in participants from the Rancho Bernardo
Study (RBS) of Healthy Aging.

Methods | The RBS, established in 1972, is a prospective study.
of 6629 adults older than 50 years residing in Southern
California. As of 2016, approximately 1000 participants
were active {the primary reason for loss to follow-up was
mortality). Of those 1000 participants, 112 had routine morn=
ing spot urinary biospecimens obtained at each of 5 clinic vis:

its that took place from 1993 to 1996 and from 2014 to 2016,
One hundred of these 112 were randomly selected for this::

stiidy; which was approved by the University of California,
San Diego, institutional review board. All pa.mcxpants gave

written informed consent.

Samples were analyzed using high-performance hqmd

B chtomatography coupled with mass spectrometry. Limits of -

detection (LOD) were 0.03 pg/L for glyphosate and 0.04 ig/L

for AMPA; assays were linear up to 50 pg/L. Analyses were nors-
‘malized to each sample’s specific gravity, thereby dccounting

1000 active participants in the RBS {mearnt age, 717 years

[SD;12.0]) (F'<.00D).

. The mean glyphosate level increased fmm [oX 024 pg/L
in1993:1996 10 0.314 pg/L in 2014~ 2016 and reached
0:449 jig/L in 2014-2016 for the 70 participants thh levels

~-above the LOD (Table 1). Mean AMPA levels increased from

0.008 1g/L ifi 1993-1996 to 0.285 pg/L in 2014-2016, and
reached 0:401 pg/L in 2014-2016 for the 71 pamapants with
levels above the LOD.

‘.- The prevalence rates of glyphosate samples above the
LOD incteased significantly over time; from 0.120 (95% CI,
0:064-0:200) in 1993-1996 to 0.700 {95% Cl; 0.600-0.788)
in»20!4-2016 (Wald statistic = 80.5; P <.001) .(Table 2).
‘The prevalence of AMPA samples abové the LOD increased
significantly from 0.050 (95% CI; 0.016-0.113) in 1993-1996

1110.0.710 (95% CI, 0.611-0.796) in 2014-2016 (Wald statis-

tic'=103; P < .001).

D‘is:cussiun { Mean glyphosate and AMPA levels and the pro-
~'portion of samples with detectable levels increased over

AMPA,

LOD, fimit of detection.
*Participants with levels below the LOD had value$ set at 0.
The LOD was 0.03 ug/L for glyphosate and 0.04 ug/L for AMPA.
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Table 2. Urinary Excretion Prevalence Rates of Glyphosate
and AMPA Amang Rancho Bemardo Study Participants Sampled
Between 1993 and 2016
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070000 A0
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#Pvalue was less than 001

time. A 2015 review of nonfarmer US and Eurcpean aduits
reported mean urinary glyphasate levels of 1.35 pg/L and
0.215 pg/L, respectively.® The vatues observed in this study
fall within this range and were higher than in European
adults. Animal and human studies suggest that chronic expo-
sure to glyphosate-based herbicides can induce adverse
health outcomes. Animals consistently fed an ultra-low dos-
age of the herbicide with a 50-ng/L glyphosate concentration
show hepatotoxicity consistent with nonalcoholic fatty liver
disease and its progression to steatohepatosis.® In July 2017,
in accordance with the Safe Drinking Water and Toxic
Enforcement Act of 1986, the state of California listed
glyphosate as a probable carcinogen.

Limitations of this study include that the cohort lived in
Southern California, which might have different exposures than
other states, only a subset of RBS participants were studied,
urinary levels represent recent exposure, urinary-specific grav-
ityisteduced withage, and data on clinical outcomes were not
evaluated. Future studies of the relationships between chronic
glyphosate exposure and human health are needed.
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COMMENT & RESPONSE

Prediabetes Prevalencein China

To the Editor Mr Wangand coll ! d that the over-
all prevalence of prediabetes was 35.7% among Chinese aduits
in 2013 and concluded that the difference from previous es-
timates may be due to an alternate method of measuring
hemoglobin A, (HbA, ). The previous estimate by Xu etal?in
2010 was 50.1%6 (52.1% in men and 48.1% in women).

However, the study by Wang and colleagues might still
have overestimated the prevalence of prediabetes in China.
In a nationally representative sample of 46 239 adults in
2008, the prevalence of prediabetes was 15.5% (16.1% among
men and 14.9% among women),? In contrast, the prevalence
of diabetes in the 2008 study was 9.8%, which is close to the
10.2% in the current study, Wang and colleagues used HbA,,
levels as the criterion for prediabetes. Although the increased
prediabetes prevalence could be due to improved sensitivity
of screening with HbA,. measurement, the increase from
15.5% in 2008 to 35.7% in 2013 is suspect.

Wang and colleagues used HbA,_ levels of 5.7% to 6.4% to
diagnose prediabetes, as recommended in the United States.
However, this criterion, developed in the US population, has
not been validated in a Chinese population. In addition, a
study on the relationship between HbA,, level and the oral
ghicose tolerance test among Chinese adults found that the
accuracy of HbA,, measurement for detecting diabetes
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LETTER SUBMITTED BY CHAIRMAN LAMAR SMITH

A CAMPAIGN FOR ACCURACY IN
O PUBLIC HEALTH RESEARCH

COALITION

February 19, 2018

The Honorable Lamar Smith

Chairman

Committee on Science, Space, & Technology
2409 Rayburn House Office Building
Washington, DC 20515

The Honorable Frank D, Lucas

Vice Chairman

2405 Rayburn House Office Building
Washington, DC 20515

The Honorable Eddie Bernice Johnson
Ranking Member

2468 Raybum House Office Building
‘Washington, DC 20515

Re: House Science, Space, & Technology Committee hearing — “In Defense of Scientific
Integrity: Examining the IARC Monograph Programme and Glyphosate Review”

Dear Chairman Smith, Vice Chairman Lucas, and Ranking Member Johnson:

The Campaign for Accuracy in Public Health Research (CAPHR) Coalition' applauds the House
Science, Space, & Technology Committee (Committee) for holding a hearing on the
International Agency for Research on Cancer’s (IARC) troubled Monographs Program (or
Program) on February 6, 2018. The Coalition commends the Committee for acknowledging that
fundamental changes need to be made to address the Program’s flawed scientific approach and
lack of transparency. The CAPHR Coalition fully supports the Committee’s continued oversight
of the JARC Monographs Program, especially given ongoing U.S. funding.?

We recognize much of IARC’s work makes important contributions to public health. However,
we have serious concerns with the Monograph Program’s processes for gathering and analyzing
studies, evaluating various lines of evidence, integrating evidence from inechanistic studies

! Members of the CAPHR Coalition are: American Chemistry Council, American Petroleum Institute, Chemistry
Industry Association of Canada, CropLife America, National Association of Manufacturers, Society of Chemical
Manufacturers & Affiliates, Styrene Information & Research Center, and United States Council for International
Business.

*The U.S. government funds most of the IARC Monographs Program, providing it with approximately $1 million
each year, which is in addition to the $1.8 million for the U.S.’s JARC membership contribution and other U.S.
grants.

www.caphr.com
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including determining human relevance of animal studies, peer engagement, public engagement,
peer review processes and the practices IARC uses to promote Monograph conclusions. We also
reinforce the active role the U.S. government plays in promoting sound science and evidence-
based policy at home and abroad. In particular, we note the Resolution from the 70% World
Health Assembly in May 2017 “to enhance the coordination between IARC and other parts of
WHO on assessments of hazards and risks, and on the communication of those assessments.”

The CAPHR Coalition advocates for modernizing IARC’s Monographs Program through greater
transparency and balanced assessments that produce credible conclusions. The Monographs
Program ~ which evaluates cancer hazards, not risks — has been criticized by leading scientists
and regulators for its lack of transparency, frequent conflicts of interest, questionable carcinogen
classifications, and misleading communications. Additional concerns regarding the Program
have been raised and reinforced by numerous credible and independent experts, including efforts
to suppress and omit relevant data and manipulation of outcomes when designating carcinogenic
classifications.

Recent announcements from IARC have caused confusion for the general public. IARC’s
classifications of some substances have contradicted the U.S. government’s own findings or have
resulted in the need for explanatory communications to concerned members of the public. Such
discrepancies result from JARC’s limited assessment of cancer hazard, unlike the practices of
most regulators worldwide, including the U.S. Environmenta} Protection Agency (EPA) that
conduct thorough risk-based assessments. Due to their focus on hazard assessment, IARC’s
assessments can also contradict those of other WHO entities — such as the Joint FAO/WHO
Meeting on Pesticide Residues (JMPR) — further contributing to public confusion.

The Coalition believes that the six principles for reform delineated below, if implemented, would
strengthen the integrity of the Monographs Program’s processes and ensure that IARC updates
the methods and assumptions of the Monographs Program to reflect modern scientific practices,
rather than the outdated approaches it has relied on since the program was established in 1969.

The following are the CAPHR Coalition Principles for Reform of the Monographs Program:
1. Consider a Substance’s Risk, Not Just Hazard

Though IARC uses the word “risk™ in its monograph titles, it does not consider the actual risk of
developing cancer based on exposure under real world circumstances. Rather, the Monographs
Program considers only a substance’s hazard: whether the substance could cause cancer in
humans under any circumstances, such as doses and exposure levels far beyond what is typical.
Unfortunately, this distinction is not widely known or understood, leading to significantly
misinterpreted conclusions. Instead, the Program’s identification of substances as carcinogens
must no longer ignore the essential elements of dose and exposure. Without this context,
TARC’s monograph conclusions are of little value in real world settings, and instead create

www.caphr.com
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potential adverse consequences in areas including health, safety, and nutrition in both developed
and developing countries.- This context should be provided when IARC publishes and promotes
its findings to the media and other stakeholders to prevent confusion.

2. Require Reliance on Weight of Evidence

Currently, IARC monographs do not consider the full weight of the scientific evidence.
Currently, the Program which considers only selected findings, ignores conflicting evidence, and
fails to fully consider the quality of individual studies. Instead, when making determinations in
its monographs, the Monographs Program should give the most weight to those studies that are
of the highest quality and greatest relevance to humans. A weight of the evidence approach
evaluates each relevant study for its strengths and limitations before its conclusions are used as
part of the review.

3. Establish Standard Criteria for Selecting Studies

IARC monographs also regularly rely on poor quality studies as the basis of conclusions. To
remedy this, the Monographs Program should establish clearly defined, transparent criteria for
assessing the quality and reliability of studies for its monographs. It is currently unclear how the
Program determines which studies it will consider and which it will disregard.

4. Increase Transparency, Utilize Input from Stakeholders, and Employ Independent
Scientific Peer Review

The IARC Monographs Program consistently lacks transparency. The Program can address this
concern by openly engaging with and allowing participation from stakeholders during
monograph development, including meetings with industry experts. IARC should clearly
articulate in its monographs how it considered stakeholder input and provide stakeholders an
opportunity to comment on a draft monograph.

Currently, each Monograph is developed by a Working Group comprised of scientists appointed
by IARC. The Working Group reviews studies and data, conducts analyses, and then relies on
their expert opinion to arrive at their conclusions, which are then published. This process, which
may have been permissible in the 1960’s when the Monograph Program was initiated, allows the
Working Group to both conduct and review their own scientific work. In 2018, this process does
not comport with best scientific practices, wherein independent scientific peer review is now a
fundamental precept of credibie and transparent scientific analyses, even for analyses,
conclusions and reports generated by expert groups, such as those of the U.S. National
Academies.? Therefore IARC should develop and implement an independent scientific peer
review process for the Monographs.

3 http://national-academies.org/studyprocess/index.html#st4
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5. Explain Conflicts of Interest

The IARC Monographs Program has a history of suffering from conflicts of interest. To rectify
this recurring issue, IARC shouid disclose all conflicts of interest among the Monograph
Program participants and advisors to its working groups, not just those affiliated with industry.
For example, JARC has not disclosed instances when its advisors and monograph working group
members from the academic or NGO community may have a personal or professional stake in
the outcome of the monograph.

6. Improve Monograph Releases

Currently, IARC releases a summary of a new monograph immediately after the Program makes
a carcinogenic determination; however, the full monograph with supporting evidence is not
immediately released and may not be released for years. Rather, IARC should release all
monograph information at one time and do away with its current practice of releasing short
summaries of the Monograph Program’s findings months before supporting information is made
public. IARC’s current publication practice fails to provide the evidence and exposure levels
used to support its classifications of substances as carcinogenic, causing misunderstanding by
media and the public.

In conclusion, IARC monographs cause significant public confusion, unwarranted marketplace
de-selection, and regulatory action despite being of questionable relevance, as the monographs
do not reflect actual risks. Therefore, IARC must make key improvements to its Monographs
Program to enhance the credibility and utility of its findings and prevent further public
misunderstanding of its conclusions.

We appreciate the opportunity to provide comments. If the CAPHR Coalition can provide any
additional information, please contact Alexa Burr (Alexa_Burr@americanchemistry,com or 202-
249-6425).

Sincerely,

Alexa Burr
CAPHR Coalition

www.caphr.com
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