HESI at 25 Years
A Platform for Science with Impact
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Science never appears so beautiful as when applied to the uses
of human life. Thomas Jefferson, 1798. Charlottesville, Virginia.




Why HESI?
- Established 1989
- Expanded ILSI focus

- The tripartite, partnership
forum to improve global health
via chemical and drug safety.



1989

Rodent Liver Tumor Workshop

ILSI Health and Environmental Sciences Institute
Hosts Workshop on Mouse Liver Tumors

Future Research Directions Suggested

ourteen scientists from university,
government, and industry laboratories
and other facilities described their current
research findings on mouse liver tumors at
a November 14-15 workshop sponsored by
the ILSI Health and Environmental

and nongenotoxic carcinogens, and such
compounds as polycyclic aromatic hydro-
carbons, ethylenethiourea, and pheno-
barbital. Studies of the histologic
characteristics of chemically induced ver-
sus spontancous tumors were also

Sciences Institute (HESI). The works
the first scientific forum convened by
recently established HESI, was held to|
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1999

12 Committees, ~20 projects

» Alternatives to Animal Testing for Eye Irritation
» Alternative Methods for Carcinogenicity Testing
» Developmental and Reproductive Toxicology

* Immunotoxicology

* Predictivity of Toxicity in Humans from Animal Studies
o Water Quality

» Aggregate Exposure Assessment

* Insect Resistance Management

* Genomics and Proteomics in Risk Assessment

» Use of Mechanistic Data in Risk Assessment

» Criteria for Evaluation of Epidemiology Studies

» Structure Activity Relationships Database



June 2014
14 Committees, ~80 projects

+* Nephrotoxicity

+» Genetic Toxicology

* Immunotoxicology

+ Cardiac Safety

+»» Developmental and Reproductive Toxicology

*
*» Neurotoxicity Biomarkers

00

% Bioaccumulation
*» Protein Allergenicity
Animal Alternatives for Env. Risk Assessment
* Risk Assessment (RISK21)
+» Sustainable Chemical alternatives
+ Imaging for Safety Assessment
+» Genomics

*

*
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25 Years of Diversifying Partnership

Industry




25 Years of Diversifying Partnership

ACADEMIA  GOVERNMENT :
INDUSTRY NGOs | | 4
FOUNDATIONS HOSPITALS

//" R
&

25 YEARS OF SCIENCE FOR A HEALTHIER wop,

In-kind, $$ support
for HESI science
from all sectors +
Formal collaborative agreements




A Broad Reach Across
Human and Environmental Health

Accurate Safe and Environmental

and Efficient Effective Quality and Food Safety
Chemical Medicines Sustainability

Risk

Assessment




" HESI’S 25 Years of Success iIs ...

More than just the
ability to produce
quality science...




{ HESI's 25 Years of Success is...

A unique ability to
bring together a
diverse set of

stakeholders &
perspectives...




c HESI's 25 Years of Success is...

Framing technical questions
and executing initiatives to
that meet the need




HESI's 25 Years of Success Is...

Efficiently generating
the RIGHT SCIENCE
to Improve
shared health & safety
challenges

150 HESI participants, 90% said their experience with HESI ha
ore positive view of the value of working in a collaborative tea
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Map of Countries of Lead Authors |

About Tableau maps: wiwi tableausoftware cofm/mapdata




Subject Areas
B o Subject Area

| Agricultural and Biological Sciences

B 45 and Humanities

2
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Generating

Relevant & Rigorous

Science For Stakeholders
In a survey of 150 HESI participants...

HESI’s scientific programs and publications have..
Influenced their approach to safety or risk assessment

decision-making; /0%

Influenced their level of confidence in the use of
particular technologies, markers, endpoints, or analysis

approaches; 80%
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TONICOLOGICAL SCTENCES B, 51-56 {2006)
dhoiz 10, 10893 eoxscifkido]
Advance Access publication October 12, 20035

FORUM

Mode of Action in Relevance of Rodent Liver Tumors

to Human Cancer Risk

Michael P. Hnlsnpple,*" Henri C. Pitot,¥ Samuel H. Cohen.f Alan R. Boobis,§ James E. Ellaurlig,II
Timothy Pastoor,|| Vicki L. Dellarco,||| and Yvonne P. Dragan]|||

Articles

Tasicologic Pathology, ¥7: T14-T32, 2009
Copyright £ 20089 by The Authoris)
ISSN: 01926233 print / 15331601 omline
DOE 10.117TA192623309343779

A Data-Based Assessment of Alternative Strategies for Identification
of Potential Human Cancer Hazards

Avax R. Booms,' Saswer M. Conrx,® Naxey G. Doerer,” Snena M. Garoway,* Patrick J. Hacey,*
Gorpos C. Harp,® Frevewsck: G. Hess,” Jases S, Macoosan,” Simuase Tmauwr,” Dovoas C. Wour,'® axp Javse Wiont'!

'.Fnrp-ria!’ College London, London, United Kingdom
2 Umiversity of Nebraska Medical Center, Omaha, NE, 68131 USA
*ILSI Health and Environmental Sciences Institute, Washington, D.C.. 20005 USA
*Merck Research Laboratories, West Point, PA, 619446 USA
*Incyte Corporation, Wilmington, DE, 619807 USA
“Private Consultant, Tairua, New Zealand
"BASF Corporation, Research Triangle Park, NC. 27709 USA
*Schering-Plough Research Institute, Kenilworth, NJ, 07033 USA
*Wyeth Research, Chazy. NY. 12921 USA
"8, Environmental Protection Agency. Research Triangle Park, NC, 27713 USA
" Syngenta, Jealons Hill, United Kingdom

ARSTRACT

The two-year cancer bioassay in rodents remains the primary testing strategy for m-lifc screcning of that might posc 3 potential cancer

e, Washington, DO 2005 FDepartment of Oneology, MeArdle Laboratory, University of Wisconsin,
Pathalogy and Microbiology, University of Nebraska Medical Center, Omaha, Nebraska 681 98;

jal Callege London, London, United Kingdom W12 0ONN; Vndiana University School af Medicine,
Feience, Greensboro, North Caroling 27419; |||Office of Pesticides Programs, ULS. Environmental

O 20460, and ||| Marional Center for Toxicology Research, Jefferson, Arkansas 72079

“The recommendations from these

early HESI-EPA workshops provided a
foundation upon which to develop a

mode of action (MOA) framework.
The IPCS defined the criteria for

accepting a MOA as adequate for

From HESI's First
Program...

evaluating a specific tumor type in
animals...subsequent work

...determined how MOA studies can be

used to establish the relevance of
rodent tumors to humans.”
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Adverse outcome directly
observable in FET?

Integrating Alternatives
0 Animal Testing for Globally

* Screen with OFET

* Low priority for AOP development

+ Screen with OFET

+ Priority for AOP development
+ Link observable key event to AQ

* Screen with HTS assay in vitro
+ Priority for AOP development
+ Link in vitre key event to AD

Assessment of
changes in
associated

/ networks
Assays for changes
in pathways

Knowledge of
concentration-response
for critical nodes

/

Systams biology modeling for
quantitative dose-response
assessment

{

T

' Calculation of point of departure
I Acceptable human exposure I and acceptable in vitre

concentration

FIG. 3. Future state of toxicity testing based on knowledge of key toxicity
pathways and the enitical nodes in the pathways. Boxes in red indicate the areas
for research where the most emphasis is needed to allow use of this paradigm.

0@ recognized HESI
roadmaps to

guide
Integration of data
and decisions.
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A spotlight
on one of

many...
= Basis for OECD Guideline for
Testing of Chemicals (443):
Extended One-Generation
Reproductive Toxicity Study

= Canine study requirement
dropped in EPA Pesticide
guidelines;

= Increased use of ADME to
enhance dose selection

US EPA Scientific and Technological
Achievement Award
(Honorable Mention)

UK National Center for the
Replacement, Refinement, and
Reduction of Animals in Research
“Highly Commended Prize”

Impact cited in 2 National Academy
reports

Enhancing
AgChem
Safety

Tier2 Testing
Case By Case Decisions;
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prea'/ct/ve relevance of
- experimental studies

Safer medicines for

patients,
safer products for the

e pUblic & environment



e Informing discovery
5 & decision-making
with new technologies

Toxicogenomics N First large scale TGx experimental

‘ - for Risk program, first public array/tox dbase
SRSTEORRASPEEELI . . | Assessment  Led to adoption of data standards,
0992050000000 genomic biomarkers
50550859008 0 . Resource for strengths & limitations
o 50 500000 of TgX use for safety
5 0.0.00.0.0.0. Transgenic Models for
Cancer Risk Assessment
o e $33M collaborative effort :
22050y « Critical data on predictivity of
02325008 available transgenic models
*2333° « Data underpins current

guidelines on alternatives to
2 year mouse bioassay
* Improved prediction of safety




HESI Approach to Biomarkers

7

Consensus on Safety or Translational Need P& 5 S e G s

Experimental Data

Analysis & Publication

i

Integration of Data & Context of Use

Non-
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2> Translating from animal to human,
* and back to improve relevance
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Heart safe medicine and HESI
linking nonclinical data & known clinical outcomes

1. Technical Evaluation

Clinical Chemistry 54:12 Animal Clinical Chemistry
10821980 (2008)

Analytical Characteristics of Commercial 2. B|Olog|Cal Context

Cardiac Troponin I and T Immunoassays

- N Access cTnl

in Serum from Rats, Dogs, and Monkeys -

. K . 4 ayer cTn
with Induced Acute Myocardial Injury

Roche cTaT

Serum cTn ug/L

Fred 5. Apple,” MaryAnn M. Murakamil,' Ranka Ler, ' Dana Walker,” and Malcolm york,” for the
HESI Technical Committee of Blomarkers Working Group on Cardlac Troponins®f
3. Translation
A translational approach to detecting drug-induced - i

cardiac injury with cardiac troponins: Consensus and
recommendations from the Cardiac Troponins

Biomarker Working Group of the Health and 4. Context of Use — Regulatory Approval &
Environmental Sciences Institute Enhanced Acceptance and Utilization

Brian R. Berridge, DVM, PhD,” Syril Pettit, MS,” Dana B. Walker, DVM, PhD.€ Alan S. Jaffe, MD,* d
Albert E. Schultze, DVM, PhD,“ Eugene Herman, PhD William J. Reagan, DVM, PhD,* Steven E. Lipshultz, M

=

‘rlnu posl dasing {hoursj

Fred S. Apple, PhD,' and Malcolm J. York, MPhil' Research Triangle Park, NC: Washington, DC: East Syracuse, '.;"‘“N"

Rochester, and Minneapolis, MN; Indianapolis, IN; Silver Spring, MD; Groton, CI} Miami, FL;: and Hertfordshire, { % DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
L
o

Food and Drug Administration
Silver Spring, MD 20993

February 23, 2012

ATTN: PJ O’Brien (University College, Dublin, Ire)
WJ Reagan (Pfizer Inc, Groton, CT, USA)
MIJ York (GlaxoSmithKline, Ware, Herts, UK)
MC Jacobsen (AstraZeneca, Macclesfield, UK)




The list goes on...

"

Enhancing '
developmental and
reproductive health

Supporting ecological
and human safety of
food resources

5559000 » s Predicting and
“Mi‘i ~ Protecting Against
$52338" Adverse Effects

from Chronic
Exposures




Positive
Impact on
Health via
¥ Improved Science

Established /@
Crediblility
& Rigor

—

¥ Ever-Growing
Partner Base
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“The HESI approach to bringing
together experts from academia,
government, and the private sector to
address focused scientific topics in an
unbiased, unconstrained way works.

Simple as that.”

Thank you
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