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President’s Message evaluation. These are but a few of the countless
current topics that ultimately influence and drive
safety evaluations for protection of human and envi-
ronmental health. I would encourage all members
of our Section to consider how their work and ex-
pertise applies to our mission and to consider what
steps you can suggest or take to advance our Section
within the Society. The Leadership Council is com-
mitted to listening to your voice and we welcome
your input.

by Daland R. Juberg, PhD,
FATS
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Past-President’s Message

by Paul C. Brown, PhD
President . . .
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090329 %ﬁgﬁ_g'v‘?.?ge;o;f new members listed at the end of this newsletter
TELIELTS o S et demonstrates that RSESS membership grew substan-
317.919.3157 (mobile) tially this year with 54 new members. Like any good

Email: DRJuberg@dow.com e . . .
politician, as the immediate past-president, I should
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Toxicogenomics - changing landscape in risk assessment?
by Senthilkumar Perumal Kuppusamy, PhD, MVSc¢, BVSc

The rate of new chemical development in this modern world has outpaced
the capacity of the traditional risk assessment paradigm and in some cases
the abilities of regulatory agencies to conduct safety evaluations. The de-
velopment and use of toxicologically untested chemicals could result in im-
portant considerations for public and environmental health. The scientific
community needs to search for more efficient approaches to quantitatively
estimate chemical risks. Toxicogenomics, the integration of toxicology,
omic technologies, and bioinformatics has created lot of interest in the last
decade resulting in a plethora of data and reviews for a multitude of chemi-
cals.

Use and availability of genomic data creates some important questions.

e Do they inform MOA? Extensive toxicogenomic data help to identify the biomarkers of exposure
that are mechanistically based which informs the mode of action. Risk assessment uses toxicoge-
nomics data primarily for weight of evidence.

o Can we interpret interspecies and intraspecies toxicodynamic (TD) and toxicokinetic (TK) differ-
ences? Toxicogenomics data indicating distinctions in expression profiles between species and
intraspecies variation like single nucleotide polymorphisms (SNPs) may help qualitatively and
quantitatively address these issues, although chemical-specific data to account for TD and TK dif-
ferences across species are not available. Toxicogenomics data do not yet supply the solution to
understanding important endpoints like TD and TK.

e Can we derive dose-response? Quantitative estimation of adverse effects for a chemical is critical
in the risk assessment process. Gene changes may be able to serve as early indicators of higher
exposure/longer-term outcomes, however because of the lack of many relevant studies (time, dose,
tissue) toxicogenomic data are not being used for the development of dose-response in the risk as-
sessment.

With few exceptions, most toxicogenomic studies only provide a qualitative description of changes. It
is not clear what kind of global toxicogenomic data would suffice the needs of the risk assessment
process; regulatory agencies such as U.S. FDA and U.S. EPA are making a serious attempt to con-
struct a framework for the better utilization of toxicogenomics data. The hurdles including cost, tech-
nical difficulties in study design and interpretation must be addressed before genomic data can play a
role in regulatory decision-making. To resolve these issues, future research needs to perform parallel
toxicity and toxicogenomic study-design characteristics (i.e., multiple doses and tissues, collecting
exposure time-course and TK data with a consistent interpretation). Multidisciplinary collaborative
efforts, as well as significant retraining of toxicologists, modelers, risk assessors, and risk managers
would be required.

Within the risk assessment community, there is a disconnect of anxiety and enthusiasm on the use of
genomic data in the decision making process. With the current advancement in scientific approach
and general agreement among the scientific community and stakeholders, the application of toxicoge-
nomics could help improve risk assessment practices and advance regulatory safety evaluations.
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2013 TRAVEL AWARD WINNERS

Rebecca Alyea (Postdoctoral) — Is the current Merrie Mosedale (Postdoctoral) — Safety as-

product safety assessment paradigm protective sessment of a novel antibiotic using a mouse

for transgenerational epigenetic effects? population-based approach predicts risk of DILI
in humans where classical models fail
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Nisha Sipes (Postdoctoral) — Predictive models
of developmental toxicity

Regulatory and Safety
Evaluation Student
Award Fund

Cont. page 5
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President’s Message (cont.)

our members, national as well as global information and news on regulatory science and safety
evaluation practices and changes that have occurred or are proposed. We are also looking to revamp
the RSESS website and thus look for changes in the months ahead. Finally, I would welcome our
members to consider contributing to our newsletter through a technical or observational perspective on
a general or particular topic — we appreciate your thoughts and input!

2013 TRAVEL AWARD WINNERS (cont.)

Y @ .' Steven Singleton (Graduate) — Alpha-
Ragalstors andSafee ‘ cypermethrin metabolism and exposure
Evaluation Student

e Pasd RS assessment in Egyptian agricultural
workers

"SOT

ENDOWMENT

Regulatory and Safety
Evaluation Student

Erin Madeen (Graduate) — In vivo | Award Fund
human pharmacokinetics of dibenzo- T P —
chrysene (DBC) following microdos-
ing. Bridging the gap between high
dose animal data and environmentally
relevant human exposures

Cont. Page 7
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ICH Guidelines
by Ken Hastings, PhD, DABT

Well, it’s summer, and you may be looking for some good reading material for
the beach, etc. How about some draft ICH guidances? Three are currently being
discussed by Expert Working Group(s) (EWGQG): M7, S1, and S10. ICH M7
(Assessment and Control of DNA Reactive (Mutagenic) Impurities in Pharma- & X
ceuticals to Limit Potential Carcinogenic Risk) was released as a Step 2 docu- .

ment for comment by FDA on April 12, 2013. There are many aspects of this /\\/\
guidance which are yet to be resolved or represent significant changes in regula-

tory policy. Under the draft M7 guidance, mutagenic contaminants (defined as those which are positive
in an Ames assay) in drugs are considered likely human carcinogens in the absence of evidence to the
contrary. The default limit of a mutagenic contaminant allowed in a drug product would result in a hu-
man exposure of 1.5 pg/day (referred to as the Threshold of Toxicological Concern, TTC). The sponsor
could use in silico methodology to determine if a contaminant is mutagenic. If a contaminant is found to
have a structural alert for mutagenicity, the sponsor could either conduct an Ames assay to confirm the
finding, or accept and control at the TTC. There are two important points to remember: if M7 is ac-
cepted by ICH regulatory authorities, bacterial mutagenicity — determined in an assay (Ames) that has
been used in the past by CDER/FDA as a hazard identification method — will now be considered a risk
assessment tool . Second, for possibly the first time, in silico toxicology will be accepted as a valid
method for hazard identification in drug development. The details are in the draft, but suffice it to say
much discussion continues, especially concerning specifics on in silico methodology and acceptance of
negative findings, methods to determine acceptable mutagenic contaminant levels in drug product based
on actual risk assessment (and a table of prevalent contaminants for which formal risk assessment has
been conducted has been proposed), and the vexing question of how to document in silico methods for
regulatory review and acceptance. Truly, a rollicking read.

The second topic of interest is the proposed revision (“maintenance” in ICH parlance) of ICH S1, guid-
ance on rodent carcinogenicity testing. An ICH informal working group has proposed revisions to cur-
rent guidance in a draft Concept Paper (CP) that was endorsed by the ICH Steering Committee on April
24,2012. An EWG has been formed and the CP has published for comment (EMA: Regulatory notice
on changes to core guideline on rodent carcinogenicity testing of pharmaceuticals,
EMA/CHMP/ICH/752486/2012; Dec. 2012; FDA: 78 FR 16681, March 18, 2013). Key to understand-
ing the perceived need for maintenance of current guidance are findings in several publications (cited in
the CP) that question the value of standard two-year rodent bioassays for assessment of potential human
carcinogenic risk of new pharmaceuticals. The CP proposes that even for indications (essentially,
chronic use) that currently require conduct of rodent carcinogenicity testing for product review and mar-
keting approval, alternative nonclinical experimental end-points, captured in standard IND-enabling
toxicology studies, could be used to assess carcinogenic risk. Notable in the CP are two new terms (at
least as far as I’'m aware): a carcinogenicity assessment document (CAD) and drug regulatory agencies
(DRASs) - two new abbreviations to add to the regulatory alphabet soup. The plan is that sponsors would
prepare a summary of findings with a drug in development that are pertinent to assessing carcinogenic
risk (based on both nonclinical and clinical data, if any). The sponsor would, in this CAD, determine if
conduct of a two-year rat carcinogenicity bioassay will add valuable information to this risk assessment,
and could request a waiver (although this would not be part of the proposed pilot project). The sponsor
could propose, based on the CAD, that the product be labeled either as likely or not likely to be a human
carcinogen.

Cont. page 7
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ICH Guidelines (cont.)

The factors that could be considered in this proposed weight-of-evidence (WOE) approach are given in
the CP (pre-neoplastic and/or other lesions observed in repeat-dose rodent toxicology studies — espe-
cially 6 month studies, hormonal or immunotoxic effects, other relevant pharmacodynamic effects, and
genotoxicity). Based on the CAD, the sponsor would propose that the product label classify the drug in
one of four categories: (1) likely to be a human carcinogen (and a rat carcinogenicity bioassay would not
“add value”: actually, the results would not change the product label), (2) the WOE is insufficient to de-
termine carcinogenic risk and a two-year rat bioassay is needed, (3a) likely to cause tumors in rats by a
mechanism known not to be relevant to human risk, or (3b) not likely to be tumorigenic in either rats or
humans. (Why 3a and 3b rather than 3 or 4?7 — yes, another ICH mystery). The CP proposes a trial pe-
riod of at least 2 years in which sponsors would submit CADs for all new drugs as part of clinical trial
authorization or marketing applications (whenever carcinogenicity study reports would normally be sub-
mitted to DRAs). The key is the sponsor would still conduct a two-year rat carcinogenicity study, thus
providing a tool to assess the usefulness of CADs. The proposal does not include biologic drugs cov-
ered by ICH S6(R1). Submitted CADs should contain (1) prediction of actual outcome of rat carcino-
genicity bioassays, (2) “projected value” of rat carcinogenicity findings — whatever this means — and (3)
assignment of category as discussed above. ICH anticipates that 50 CADs will be submitted to DRAS in
a two year period. The project would enable prospective evaluation of the proposed methodology and
could yield some very interesting results. Stay tuned.

Finally, there is the draft ICH S10 guidance: Photosafety Evaluation of Pharmaceuticals (ICH can be a
bit sloppy — the proposed guidance concerns sAuman, not veterinary pharmaceuticals — but I quibble).
Published by FDA as a Step 2 document on Nov. 13, 2012, the proposed guidance recommends ap-
proaches to determining phototoxicity and photoallergy potential of new drugs. No extensive discussion
is needed here — the key issues are need for nonclinical testing and appropriate methodology. Afternoon
nap, anyone?

If you are really bored, you might find this document, released by FDA in July, entertaining. Guidance
for Industry: Enforcement Policy Regarding Investigational New Drug Requirements for Use of Fecal
Microbiota for Transplantation to Treat Clostridium difficile Infection Not Responsive to Standard
Therapies. Talk about a rollicking read — enjoy!

2013 TRAVEL AWARD WINNERS (cont.)

© G

Regulatory and Safety

Evaluation Student

Andrew Shapiro (Graduate) — Web-
based benchmark dose modeling module
as a prototype component of an infor-
matics-based system for human health
assessments of chemicals

Cont. page 9
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Nonmonotonic Dose-Response Curves and their Possible Role in Toxicity Testing
and Safety Evaluation
by Lorenz R. Rhomberg, PhD FATS

A recent debate has arisen about the role of possible nonmonotonic dose-
response curves in toxicity testing and safety evaluation. In the most general
sense, nonmonotonic dose-response curves (or more briefly NMDRCs) are
those that change from falling to rising (or vice versa) at some positive dose .
range, leading to maxima or minima in response compared to adjacent doses ' '

both above and below. They are sometimes described as "U-shaped" or ’ ‘ ‘
"inverted-U-shaped" curves, though these descriptors refer to particular non- d
monotonic shapes. The issue is related to hormesis -- the observation that agents that inhibit a process
at high doses may sometimes moderately stimulate it at low doses -- but hormesis is also a particular
case of the larger NMDRC question.

The importance of NMDRC:s has particularly been asserted for responses modulated or influenced by
hormonal control processes, since many such processes have the complex set of interacting positive
and negative feedbacks that are prone to produce nonmonotonicity. A recent review (Vandenberg et
al., 2012) asserted that effects at low doses and NMDRCs are common for endocrine-active agents,
and they should be expected. (These conclusions and the soundness of their basis have been criti-
cized, however, e.g., in Rhomberg and Goodman 2012, and DCED 2013.) The issue of effects at low
doses is separate from that of NMDRCs, for which the nonmonotonicity could occur at high or low
dose ranges. The issues are linked, however, in that, if the possibility of nonmonotonicity at any dose
range exists, testing of no-effect levels (NOEL) for high-dose toxicity may not preclude the potential
for emergence of effects at low doses. Additionally, low doses that are below the classically defined
NOEL may not be tested.

Lack of low dose data below the NOEL has practical impacts on toxicity testing and safety evaluation.
The basic rationale for testing protocols and safety assessment is that if exposures can be identified
that do not cause adverse effects in test systems, then even lower doses will also be expected to be
without adverse effects. The assertion for NMDRC:s is that classical NOEL testing applies only to
"traditional" toxicity in which increasing the dose of a bluntly destructive compound eventually over-
whelms defensive processes and barriers. If biological effects of an agent are more subtle and are act-
ing by modifying existing control processes, the NMDRC concept asserts that apparent NOELs may
only be evidence that a response at lower (untested) doses has come and gone, returning to about the
control level at the doses actually examined.

For toxicity testing, the NMDRC concept suggests that more and lower doses be examined, although
this increases costs and perhaps lowers statistical power owing to the testing of fewer animals at each
dose level. Also, unless some plausible limits on possible dose-response shapes can be determined, it
is not clear how any set of tested doses would suffice. It could always be held possible that yet lower

Cont. page 10
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2013 TRAVEL AWARD WINNERS (cont.)

Regulatory and Safety

Buttion Scadai / Monique Williams (Graduate) — Identi-

‘ fication of metal and silicate particles
including nanoparticles in electronic
cigarette fluid and aerosol

My Hua (Undergraduate) — Health- } iy esd ey S
related effects reported by E-cigarette L BN ©lvacion Scudens
users from online forums : . -

, Honoring outgoing RSESS Councilor
Regulatory and Safery 3
Buluion Sude and Treasurer/Secretary Dr. Lorrene
Buckley as well as the RSESS Past-
President Dr. Tim Pastoor for their 3
years of service to the Specialty Section
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Nonmonotonic Dose-Response Curves and their Possible Role in Toxicity Testing and
Safety Evaluation (cont.)

doses might have an effect that simply disappears before the lowest dose tested or that responses arise and
then disappear over doses ranges between those chosen for testing. For interpretation of existing data, the
question emerges: what patterns among responses are sufficient to invoke the existence of an NMDRC rela-
tionship? The process of sorting out statistical fluctuation from real patterns and trends in data relies on ex-
pectations about the possible shapes of curves. If these expectations are removed, it is not clear how to tell if
minor fluctuations up and down are just random variation or evidence of nonmonotonic patterns. Further,
random fluctuation would be increased by spreading animals among dose groups with fewer animals/group.

For these reasons, many observers propose developing standards for evidence of nonmonotonicity. Com-
mon recommendations for standards include repeatability (to guard against over-interpreting case-specific
random fluctuations), biological plausibility, and attention to the various processes that, while technically
producing nonmonotonicity, do so in a way that is easily recognized as an artifact of processes that don't
really compromise traditional interpretation. Biological plausibility includes known properties of the bio-
logical control processes, e.g., normal hormonal modulation of the endpoints in unexposed individuals, and
the control process interactions that are invoked. Another chief concern is when one kind of minor toxicity
is, at very high doses, overwhelmed by another more serious toxicity that destroys the biological basis of the
lower-dose response. In vitro testing, for instance, often has effects on exposed cells increasing over some
dose range, but still higher doses cause cytotoxicity, killing the cells and hence removing the basis for re-
sponse. The Danish Centre on Endocrine Disrupters, in a recent report (DCED 2013) found that a large
fraction of the apparent NMDRCs reviewed by Vandenberg et al. (2012) were of this type. There is also
focus on considering the adversity of responses, since nonmonotonic relationships are most common among

Cont. page 11

2013 RSESS Great Debaters:
Dr Jim Lamb (left) and
Dr Paul Foster (right)

The debate statement was “Non-
monotonic endocrine effects should not be
used in human or environmental risk as-
sessments”.
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Nonmonotonic Dose-Response Curves and their Possible Role in Toxicity Testing
and Safety Evaluation (cont.)

early precursor changes and perturbations (and hence may be seen as part of the homeostatic process that
defends against overt toxicity) and they are comparatively rare among frankly toxic endpoints.

In the end, there is no question that there are such things as NMDRCs with some set of properties under
some circumstances. The important practical questions for toxicity testing and safety evaluation are
whether existing testing approaches are systematically inadequate or only occasionally challenged in the
face of this possibility, and moreover whether we have the means to know when and how we might be mis-
led by data if we fail to probe deeper. Faced with these issues, the US EPA has recently produced a draft
report, "State of the Science Evaluation: Nonmonotonic Dose Responses as They Apply to Estrogen, Andro-
gen, and Thyroid Pathways and EPA Testing and Assessment Procedures" (US EPA 2013). This draft con-
cludes that NMDRCs do occur, but mostly in vitro, and rarely in vivo or for apical endpoints after low-dose
or long-term exposure. They find that the early events affected are not predictive of eventual adverse out-
comes, and that, in view of the nature of adverse effects and the recognizability of circumstances producing
them, current testing strategies and means for evaluating testing results are in the main dependable, though
specific recognizable instances may exist where modifications might be warranted. At this writing, the draft
report is just going into review by a specially convened committee of the US National Research Council,
with an evaluation of the findings by the committee expected in early 2014. Many RSESS members and
others will be watching this process closely to see whether and how there is impact on toxicity testing and
safety evaluation strategies and rationales, for endocrine-mediated endpoints and more broadly for other
agents.
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RSESS: Diversity in our membership
By Hilary Sheevers, PhD

The Regulatory Specialty Section (RSESS) is one of the largest specialty sections
with 855 members, and a recent look at our membership roster reveals that we are a
diverse group from all over the world. Not surprisingly, the majority of our total
membership consists of regulators or regulated industries. Approximately 80% of members are from indus-
try and consulting, and 8% are from government, with academia having slightly fewer members than gov-
ernment. There are slightly more male members in RSESS, 62%. By far, membership is primarily from the
US, although Asia (China, Taiwan, and Japan), Europe, and Canada have several members. Overall, we are
a diverse group. RSESS supports a variety of different symposia, CE courses, etc. at SOT to best serve this
diverse membership, including environmental and pharmaceutical regulatory safety issues, as well as basic
science that may influence regulation.

WELCOME TO OUR NEW 2013 MEMBERS:

Tabrez Ali Fabio Garofolo Alicia Marroquin-Cardona ~ Sean Taylor
Gordana Apic Mandi Godden LaRonda Morford Maurits Taytelbaum
Justin Chen Ryan Hamilton Merrie Mosedale Kerry Thuett
Mingli Chen Alison Harrill Lynea Murphy Francis Tukov
Xinrong Chen William Heydens Rachel Murrell John Vahle
Chen-En Cheng Mary Hixon Hellen Oketch-R Elizabeth Vancza
Paul Ciaccio Erik Janus Katelyn Parady Jane Vergnes
Roger Clemens Nakpangi Johnson Justin Patri Jason Walraven
Louis D'Amico Igor Koturbash Andrew Rowan Amy Wang
Dzigbodi Doke Robert Kuester Karuna Sachdeva Roxana Weil
Michael Dorato Senthilkumar Kuppusamy Shakil Saghir Erik Williams
Richard Early Huaina Li Dana Sargent Kimberly Wise
Carrie Fleming Eric Lubert Bin Sun
Jennifer Foreman Jing Ma Naping Tang

RSESS MISSION

The mission of the Regulatory and Safety Evaluation Specialty Section (RSESS) of SOT
is to promote the development of sound governmental policies and regulations based on
contemporary scientific knowledge arising from the disciplines encompassed by toxicol-
ogy. RSESS provides a forum for the interaction of SOT members to discuss the impact
of regulations, guidelines, and guidances on the practice of toxicology and the safety
evaluation of food additives, nutraceuticals, therapeutic drug products and environ-
mental, industrial and household chemicals, and other products of concern.
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al Meeting and ToxExpo
March 23-27, 2014

See You in Phoenix, Arizona, USA

Pictures from the 2013 SOT RSESS Annual Meeting
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