RISK ASSESSMENT METHODOLOGY (RAM) TECHNICAL COMMITTEE

Mission

The overall mission of the HESI Risk Assessment Methodology (RAM) Technical Committee was to
augment current exposure and risk assessment methods and model development efforts through
projects, workshops, and scientific symposia aimed at addressing critical issues such as data needs, data
characterization, and model evaluation.

Recognizing the need to integrate and better coordinate related programs, HESI held a brainstorming
meeting in August 2009 with the goal of developing a structured plan to answer the question, “What are
the critical issues that need to be addressed to advance science-based, human health risk assessment
methodology.” As a result the project “Risk Assessment in the 21st Century (RISK21)” was formed. (See
RISK21 here)
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MISSION

The overall mission
of the HESI Risk
Assessment
Methodology
(RAM) Technical
Committee is to
augment current
exposure and

risk assessment
methods and model
development.

This goal is
accomplished

via projects,
workshops, and
scientific symposia
aimed at addressing
critical issues such
as data needs, data
characterization,
and model
evaluation. The
committee is
divided into two
distinct projects:
(1) Risk Assessment
of Chemical
Mixtures and

(2) Weight of
Evidence as an
Approach to Risk
Assessment.

RISK ASSESSMENT METHODOLOGY TECHNICAL COMMITTEE

2009 ACTIVITIES AND
ACCOMPLISHMENTS

RISK ASSESSMENT OF CHEMICAL
MIXTURES

The mixtures project aims to develop a decision
framework to facilitate the identification

and evaluation of critical questions that, if
answered, will provide scientifically credible
and impactful advances in mixtures risk
assessment methodology. The current project
is focused on developing a screening tool

for mixtures risk assessment on the basis of
the threshold of toxicological concern (TTC)
approach, an established methodology in food
safety assessment. If utility is demonstrated,
this approach would be proposed as a critical
decision point with an established mixtures
assessment framework, such as the one
currently being developed by the World Health
Organization International Programme on
Chemical Safety (WHO IPCS).

In 2008, a committee-sponsored literature
review was conducted on synergy, focusing

on studies showing low dose (at or below
low-effect or no-observed-effect levels) in the
mammalian toxicology literature. The committee
worked throughout 2009 to synthesize

the results of the review and is finalizing a
manuscript to be submitted for publication. This
review was initiated with the aim of determining
if it is possible to establish an applicable
synergistic factor or other criterion/criteria that
may be generally applied within a TTC-based
screening approach.

The HESI RAM Mixtures Project outreach
activities for 2009 included:

*  Aposter presentation, “Critical Analysis
of Literature on Low Dose Synergy for
Use in Screening Chemical Mixtures for
Risk Assessment’at the 2009 Society of
Toxicology Annual Meeting, Baltimore,
Maryland;

*  Aplatform presentation, “Critical analysis
of literature on low dose synergy for use
of TTC in screening chemical mixtures for
risk assessment’at the 2009 Congress
of the European Societies of Toxicology
(Eurotox) Annual Meeting, Dresden,
Germany;

*  Aposter presentation, “Analysis of Low
Dose Synergy Literature for Use in
Screening Chemical Co-exposures for
Risk Assessment’at the 2009 International
Society of Exposure Science Annual
Meeting, Minneapolis, Minnesota; and

ILSI HEALTH & ENVIRONMENTAL SCIENCES INSTITUTE

*  Aposter presentation, “Analysis of low
dose synergy literature for use in screening
chemical co-exposures for risk assessment”
at the 2009 Society for Risk Analysis Annual
Meeting, Baltimore, Maryland.

FUTURE ACTIVITIES

The committee intends to submit the results of
the synergy review for publication in early 2010.
A planning meeting in concert with WHO IPCS is
scheduled for February 2010, at which plans for
a workshop co-sponsored by the HESI Mixtures
Project Committee will be solidified. The committee
is beginning to evaluate the feasibility of using

the TTC approach in mixtures risk assessment,
and has identified several candidate case studies
to help illustrate this methodology. Regular
coordination between HESI and the WHO IPCS
mixtures group is ongoing and an anticipated case
study workshop, co-sponsored by HESI and WHO
IPCS, is planned for fall 2010.

This project will exist as an independent
committee, the HESI Mixtures Project Committee,
in 2010.

WEIGHT OF THE EVIDENCE AS AN
APPROACH TO RISK ASSESSMENT
HESI’s project on weight of the evidence (WoE)
in risk assessment began in 2004. A successful
tripartite workshop was held in 2005, and was
dedicated to identifying and reviewing the existing
literature on approaches to WoE evaluation

and data quality criteria, highlighting the current
state of the science and potential future needs,
and facilitating multi-sector discussion on future
needs and options for building consensus-based
approaches.

Two separate projects were initiated as a result
of the 2005 workshop: (1) Transparency in risk
assessment, and (2) WoE for dose-response.

Members of the Transparency Project prepared
a manuscript on “Enhancing the Credibility of
Decisions Based on Scientific Conclusions:
Transparency |Is Imperative,” which is currently
under journal review. The group intends to sunset
once the publication is accepted.

Members of the Dose-Response Project began
discussions surrounding the need to develop an
integrative framework that draws more broadly
upon dose-response data in risk assessment,
using several case studies to illustrate the
process. However, as work on this project began,
it was recognized that several ongoing ILSI
initiatives were closely related to this effort and
that integration of these various projects was
necessary. The ILSI Research Foundation—HESI

Visit the HESI website at www.hesiglobal.org



Joint Project on Mode of Action (started in 2007)
and the ILSI Global Threshold Project represent
successful projects with areas of interest that
overlap the WoE dose-response project. In
addition, aspects of the various ILSI initiatives
related to the TTC approach are also being
considered.

2009 PARTICIPATION

ACADEMIA

Colorado State University
Imperial College London (United Kingdom)
University of Guelph (Canada)

GOVERNMENT

California Department of Pesticide Regulation
Canada Pest Management Regulatory Agency
Centers for Disease Control and Prevention
Agency for Toxic Substances and Disease Registry
Health Canada

US Department of Agriculture

US Environmental Protection Agency

US Food and Drug Administration

enjoyable year.”

Professor Alan R. Boobis, OBE, PhD, FSB, CBiol, FBTS

Director of the Toxicology Unit
Department of Medicine
Imperial College London
London, United Kingdom
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Bayer CropScience

Dow AgroSciences/The Dow Chemical
Company

Dow Corning Corporation

Eli Lilly and Company

ExxonMobil Biomedical Sciences Inc.

The Procter & Gamble Company

Syngenta Ltd.

OTHER
Douglas L. Weed LLC

“There have been periodic attempts to address mixture toxicology over a number of
years. However, there is still no agreed overarching strategy on how this should be
done. Hence, the HESI Mixtures Project was never going to be easy. However, by
attracting some of the best scientists in the area and establishing a close working
relationship with the WHO IPCS (International Programme on Chemical Safety)
project on the Risk Assessment of Combined Exposures to Multiple Chemicals, it
has been possible to make a real contribution to this subject. For example, in their
review of the topic, a number of organisations have speculated as to the importance
of synergy at environmentally relevant exposure levels. The HESI Mixtures Project has gone some way
to addressing this, and highlighting specific research needs. Similarly, in cooperation with IPCS, plans
are being developed for a workshop to test the framework that is being developed, through a series of
illustrative case studies. | find it scientifically and personally rewarding to be involved in the Mixtures
Project, through my interactions with external and HESI scientists of the highest calibre and because of
the spirit of common endeavour in which the work is conducted. | look forward to a most productive and

Chair (Mixtures Project):
Rosemary Zaleski, PhD
ExxonMobil Biomedical

Sciences Inc.

HESI Scientific Program
Manager: Michelle R.

Embry, PhD

E-mail: membry@hesiglobal.org
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Committee Presentations and Data Resources

January 19, 2009: HESI Risk Assessment Methodology Committee Presentation.
"Risk Assessment Methodology." Presented at the 2009 HESI Annual Meeting. Tucson, Arizona.
Presentation by Dr. Michelle Embry, HESI.



RAM Committe e

Risk Asse ssment Methodology Ovemll Mission:
. . T augment cument exposure and risk asse ssme nt
(RAM) ’Ié ¢ hnlc al C 0 mmitte e methodsand modeldevelopmenteffortsthrough
projcts, workshops, and scie ntific symp o sia
aimed ataddressing crticalissues such asdata
needs, data chamctenzation, and model
evaluation.

HESIAssembly of Me mb e rs Me e ting
January 19, 2009
Tac son, AZ

Committee initiated mn 1999

Mic helle Embry, Ph.D. Two recently-formed, distinc t projec ts:

HESI Se nio r Sc ie ntific Program Mgr ';’F — Risk assessment of chemic al mixture s
— Weightofevidence in risk a sse ssme nt

RAM 2008 Participa tion Mixture s Project: Objec tive

How to priontize those envimnmental chemical

CO-CHARS SAUALADR AR mixture s that should be subject to in-de pth risk
Craig Bamow, Ph.D (Wo E) Califomia Departmentof Pesticide
Rosemary Zale ski, Ph.D. (Mixtures) Regulation assessment and those thatare expected to be of

Canada Pest Management Regulatory lesserconcem?
INDUSIRY SJIN37

Adkema. Inc. Centers forDisease Contiol, ATSDR . X - . X
Bayer(‘;npScience Colorado State Unive rsity Examine the applic ability ofthe ToxicologicalThreshold of

The Coca-Cola Company Health Canada Concem (TIC) conceptto chemicalmixturesasa

The Dow Chemical Company ImpenalCollege Tondon screening-level, priontization approach
Dow Coming IntemationalAgency forResearch on

5 1B ; - Cancer(JARC s, ¢ 4
E‘f_"‘“ﬂ}/{["bﬂBmmed- feienoesiinos Us Depaltmenltong)IicultuIe — TIC proposesthatde minimisvalue can be identified
1Zer, ncC. Ly *

The Pocter& Gamble Company US Food and Dug Administration formany chemicalsbased on SAR

Rohm and Haas Company US. Office of Managementand Budget

Syngenta Itd. Unive ssity of Guelph — When structuraldata are available, SARcan be used to
Unive wsity o f O ttawa info rm TIC
U.S. EnvimnmentalProtection Agency




Project Plan and Scope of Work

GOAIL: Develop a framework forapplying the TIC concept

tordetemmme: if a mixture re q uire s furthe r a sse ssment

Perform a review/analysisofavailable synergy lite rature

Analyze/review different methodologiesused to calculate/dete mine
Syneigy

Define the stepsofa TIC screening tool

Develop criteria forcase studies to test the TIC appmwach
Selectand perform case studies to illustrate the TIC approach
Integrate findings to support, modify, orreject the TIC screening tool

Foutcome supports the apprwach, develop step-by-step process to
mtegrate mto: the IPCS frame work currently underdevelopment

Mixture s Pro je ¢ t: Future Dire c tio ns

* 1%& 201 Q 2009:
— Submit manuscript on syne1gy review findings
— Presentation at 2009 SOTme e ting (po ster)

— Continue developmentofcase study criteria be gun with
ECEIOC & IPCS

— Furtherdevelop TIC screening appmwach, inc orporatng
synergy review finding s

e JTate 2009:
— HIdentification oftools to evaluate TIC case studies

Identification of criteria forc ase-studies to te st the TIC
apprwoach

Initia tion o f initia 1 TIC ¢ ase -studie s

Proceed beyond the TIC componentin developing a
mixture s a sse ssment frame wo rk

Wo rksho p with IPCS ECEIOC (te ntative )
Presentation of TIC conceptat 2009 Euro tox Me e ting
Symposium at SRA me e ting

Summary of Accomplishments

March 2007: Established a coordinated effort between
the HESIpmwjectand the ECEIOC Mixtures Thsk Force

Spring12007: Began coordmnating with the IPCS
Aggregate/Cumulative Risk Asse ssment Group

September, 2007: hitiated ajcontractorperformed
literature review on synergy to assessneed fora “synergy
factor”’ when applying|the TIC conceptto a mixtures
screening|apprwach...avoid under-e stimation of risk

May 2008: Synergy review completed

Fall2008: Outline of draft publication ofthe low-dose
synergy review; abstract submitted for2009 SO Tme e ting

Weight of Evidence Project: Objec tive

Build consensuson practical
appmachesto cleardy defme and
use Weight of Evidence (WoE) in

nsk a sse ssment.

Poectbegmnings...

* Review paperpublished in Risk Analysis (2005) by Dr.
Douglas Weed

* Muli-se ctor, inte mationalworkshop w De ce mber2006




Workshop Recommendations

* Generalrecommendations(common among groups):
— Review curnent lite rature' & guidance
— Develop new methodologies
— Utilize c ase studies
— Improve education/ communic ation
— Emphasize transparency

e Two subgmwupsformed:
- in risk assessment (developmentofa
manuscnpt)

— Development of an integrative FW that draws more broadly
upon data in nisk assessment (via several
case studies) [linked to MOA FW]

Future Ac tivitie s

o January 2009: Presentation at WinterTox Forum (transparency
project)
° 1*quarter2009:

— HFnalizationjof manuscript addressmg the use oftransparency in
risk a sse’'ssment

— Contnued|/development ofthe acrylonitrle case study and
selectionof2 additionalcase-studies to ilustrate a|D-R
integration frame wo rk

e Mid|/ late 2009:

— Submission ofabstracts for2009 SRA meetng and 2010 SOT
meeting onboth projects

— Furtherdevelopmentofadditionalcase studies

Recent Accomplishments

September2007: Presentation about the committee’s
workat the: ACC IRIDialoguesm Science & Research

mee ting

December2007: Symposium presented at 2007 SRA
Mee ting

January 2008: Presentation at 2008 WinterToxicology
Forum

Fall2008: Prepared mitialdraft of manusc rpt disc ussing
transparency; intiated acylonitrle c¢ase-study

September2008: Symposum atthe 2008 Euro to x
Mee ting

Questions?




Risk Assessment Methodology (RAM) WOoE Project Participation
Technical Committee

CHAIR GVI/ACADEMIA/OTHER
0 . . . Craig B Cadlifornia Department of Pesticide
Project on Weight of Evidence (WoE) in it Regulation (Cal EPA/DPR)
. Canada Pest Management Regulatory
Risk Assessment %nc_ Authority (Health Canada/PMRA)
Bayer CropScience

The Coca-Cola Company
The Dow Chemical Company

International Agency for Research on

Cancer (IARC)

U.S. Department of Agriculture

Dow Corning U.S. Environmental Protection Agency

HESI Program Strategy and Stewardship (PSSC) Meeting ExxonMobil Biomed. Sciences, Inc, U-S: Food and Drug Administration
.|U|y 14, 2008 Pfizer, Inc. U.S. Office of Management and Budget

University of Guelph
Roh d H C
Reston, VA S;’n;‘es& R Y, University of Ottawa

Craig Barrow, Ph.D., DABT
The Dow Chemical Company

WoE Project: History 2006 WoE Workshop Goals

Multi-sector, international workshop held December 7-8,

Presented to HESI membership as an “emerging issue” at 2006

the 2004 ILSI Annual Meeting

Included as a new project within the existing RAM
committee (15t quarter, 2004)

To identify and characterize current use of the weight of
evidence analysis in human health risk assessment
associated with Federal policy or regulatory decision
Project scope established (2"d quarter, 2004) making

Build consensus on practical approaches to clearly define
and use Weight of Evidence (WoE) in risk assessment. To explore commonalities and differences in the
application or understanding of weight of evidence

Review paper published in Risk Analysis (2005) by Dr. analysis

Douglas Weed

To initiate the development of a research agenda to
improve methods for the application of weight of evidence
analysis




WoE Workshop Recommendations

* General recommendations (common among
groups):

— Review current literature / guidance
— Develop hew methodologies

— Utilize case studies

— Improve education / communication
— Emphasize transparency

Transparency: A cntic alundedying issue

* The key issues:

— Transparency is broadly lacking for
individual risk assessment methodologies
and how WoE is utilized

— Not a prescriptive framework that will be
the same for every situation

Next Steps

* Two places to start:

— Transparency

— WOoE for dose-response (expansion of
MOA/HRF)

Transparency project

* “Use of transparency in weight of evidence'’

* Objective: Prepare a short, succinct list of
criteria that will raise awareness about the
principle of tfransparency in risk assessment

— Build on existing guidance (e.g., EPA risk
characterization handbook, etc.)
* Product: A commentary-type article
identifying the need for fransparency and
criteria.

)




Project on WoE for Dose-Response Project on WoE for Dose-Response

* Purpose: Develop an integrative framework
that draws more broadly upon dose-
response data in risk assessment

e Execution: Initiate several case-studies to
illustrate and expand the framework &
process

* Rationale: — Chemicals that have gone through the MOA/HRF
— Current approaches often rely on results of a already

agls 2ively — Several case-study “tiers”

— Systematic consideration of the array of D-R data _ Integration with other ongoing efforts (e.g
for the range of observed effects will more RF/HESI Joint project, IPCS work) i
meaningfully inform risk characterization ’

Joint Project Objective Joint Project Proposal

. * To develop a publicly-accessible electronic
* To further advance the pquhCGI database of current and future chemical specific

i i inri case-studies which illustrate the practical
apphcahon of the MOA/HRF in risk . application of the MOA/HRF frame work
assessment and to further broaden it

by integrating the output from the WOE To c_onﬁnuetﬂnd ex;lgan? upofnﬂiIhe AxggA7w€Ftraining
3 : sessions on the application of the
project with other central themes currently being organized and conducted by ILSI RF

within the context of WOE (e.g. dose-
To incorporate the work on other elements of the

reSponse) ILSI HESI WOE project (multiple modes of action,
multiple endpoints, dose-response, etc) into the
MOA/HRF. In other words, the MOA/HRF should be
expanded to become a broader weight of
evidence framework




Summary of Accomplishments Future Directions

D ber 2006: Int ti | ksh A hes t * Summer [Fall 2008

ecember : International workshop on Approaches to . . . 0

Weight of Evidence Evaluation in Risk Assessment held in — Committee meeting to begin preparation of
Baltimore, MD. transparency manuscript (currently in outline form)
September 2007: Presentation about the committee’s work at — Committee meeting on next steps for dose-
the ACC LRI Dialogues in Science & Research meeting response framework

Fall 2007: Initiation of fransparency project & dose-response — Selection & initiation of case-studies for dose-
project response project

December 2007: Symposium presented at 2007 SRA Meeting — Presentation of committee activities at Eurotox

January 2008: Presentation at 2008 Winter Toxicology Forum 2008 5Ym|°°s“,’m (RhOde,S’ Greece)
Meeting — Help to coordinate and implement the ILSI RF/ILSI-

April 2008: “Approaches to Weight of Evidence Evaluation in HESI Joint Project on MOA in Risk Assessment

Risk Assessment” manuscript submitted to Risk Analysis

Future Directions (cont.) Future Directions (cont.)

* Late 2009:
e ; . o :
- udrier 2009 — Continue development of additional case studies

— Finalization & submission of tfransparency paper
— Continuation of dose-response case-studies; e 2010:
selection of additional chemicals — Completion of additional D-R case-studies
* Mid 2009: — Case-study workshop

— Submission of abstracts for 2009 SRA meeting and
2010 SOT meeting on D-R case-studies & e 2011:
fransparency project — Publication of case-studies; project wrap-up

— Further develop additional case-studies




Draft Gantt Chart

Que stions?




July 14, 2008: HESI Risk Assessment Methodology Committee Presentation.

"Project on Weight of Evidence (WoE) in Risk Assessment." Presented at the Program Strategy and
Stewardship (PSSC) Meeting, Reston, VA . Presentation by Dr. Craig Barrow, The Dow Chemical
Company.



