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Background

* 3rdworkshop in a series to implement the NTP
Vision and Roadmap for the 21st century

* Why this topic?

— The NTP is confident in our ability to detect genotoxic
carcinogens, less confident about our ability to detect carcinogens
with some other modes of action (e.g., hormonally-mediated) and
their prediction of the same end point in humans.

— Some modes of hormonal action for induction of tumors are not
considered relevant for humans by regulatory agencies

— Tumor sites selected based on suspected weakness in current
NTP models and tumor prevalence



N NTP

¥ National Toxicology Program

Format
* Structure

— 1st day: Background talks (clinical/ epidemiology, rodent models,
modes of action)

— 2"d day: Breakout group meetings

— 34 day: Breakout group reports

* Participants

— ~ 55 invited attendees (clinicians, laboratory investigators,
epidemiologists, pathologists, statisticians, risk assessors)

— ~ 60 members of the public from government, academia,
industry, and non-profit organizations

— many generators and users of bioassay and NTP data



Charge

Determine the adequacy and relevance to human
disease outcome of rodent models for four types of
hormonally induced reproductive tumors

* ovary
°* mammary gland
* prostate

* {estis



Summary Responses to Charge
* Ovary

— Existing rodent models are not useful

— Certain transgenic and in vitro models may be more predictive, but need to be
evaluated

* Mammary Gland
— Not enough data to evaluate false negatives/positives
— Rat is a better model than the mouse

* Prostate

— Current NTP models (and most other non-transgenic models) are not useful
(don’t see chemically-induced tumors)

— NTP should consider using a more sensitive model, especially when the prostate
is a suspected target from MOA, or other information.

* Testis

— Can be sensitive for detecting Leydig cell tumors, but not germ cell tumors



Cross-Cutting Issues for NTP

Re-consider use of the F334 rat

— insensitive model for certain types of tumors (i.e., testicular tumors, mammary
gland fibroadenomas)

— high background of leukemia can complicate overall pathology interpretation

Add interim necropsies to help distinguish chemically-induced tumors from
background incidence (especially important for high background tumor sites)

Make tissues available for research purposes that could be used to inform
on modes of action

Include additional endocrine responsive endpoints (e.g., periodic vaginal
smears, whole mount of mammary gland)

Keep some study components standard for comparability, but be able to
customize

— Better utilize information from subchronic or other preliminary studies (/n utero 90-
day, short-term in vitro, and in vivo screens) that might trigger changes



Cross-Cutting Issues for NTP

Consider use of different models to detect effects when appropriate (e.g.
post-pregnancy exposure, alternative model when prostate is a suspected
target site)

Evaluate the importance of developmental programming in hormonally
dependent tissues leading to pre-neoplastic events and tumors

— Consider using an F, cohort from NTP reproduction studies (in the SD rat) in
chronic bioassays

Differentiate between hormonally-induced versus hormonally-mediated pre-
neoplastic events and tumors

How would we know if we had a predictive model?

For some important human tumors the standard models are insensitive

— tumor prevalence differences (i.e., ovarian epithelial cell tumors, mammary gland
metastasis, testicular germ cell tumors)

— anatomical and histological differences (i.e., prostate, ovarian stromal tumors)



Future Activities
* Workshop Report

— A brief synopsis of the workshop and NTP perspective

— Published in the peer-reviewed literature

* NTP Actions

— NTP staff will synthesize input from all the NTP Roadmap & Vision
workshops this fall

« 4" workshop: “Biomarkers for Toxicology Studies” (September 21-22,
2006 at NIEHS)

— Proposed NTP actions presented at a future BSC meeting
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Meeting Materials

Agenda, presentations, background materials,

participant lists, etc. can be found on the NTP
website:

http://ntp.niehs.nih.gov/

see “Meetings & Workshops”

direct URL:
http://ntp.niehs.nih.gov/go/18592
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“All models are wrong,

some models are useful”
George E.P. Box
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Breakout Group Questions (1)

« Is there sufficient evidence to conclude that these tumors of the
reproductive system in humans and experimental animals can result
from an altered endocrine (i.e., steroid and pituitary hormones) milieu?

— Are tumor characteristics and the diagnostic criteria for tumor identification the
same between rodents and humans? If not, what are the differences?

How useful are rodent models for predicting hormonally-induced
reproductive tumors in humans?

— What pathological and physiological changes observed in rodent bioassays are
assumed relevant for human predictions?

— Are there any pre-neoplastic (e.g., hyperplasia) events observed in rodents that
are considered predictive of human response?

«  What do we know of the proposed modes of action for the induction of
these tumors in rodents or humans?

— Are there key events in the mode of action for hormonal tumors in general, or are
they specific for each tumor type? If so, what are the common key events/ modes
of action?
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Breakout Group Question (2)

« Exposure in the standard NTP rodent cancer bioassays typically
commences with young adult animals. Are there any specific modes of
action, or tumor types, for which an in utero exposure component
should be the default experimental paradigm?

— How would we best design such studies? (time permitting)

The default approach for most cancer risk assessments is to assume
linearity at low dose-response. Is this appropriate for these modes of
action and tumor types?

— If not, what evidence would be required to move away from the default approach?

— How do we (or should we) incorporate the concept of “additivity to background”
when endogenous hormones are present with homeostatic control mechanisms?



