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President’s Message

by Daland R. Juberg, PhD,
FATS

Welcome RSESS Colleagues to
our Winter Newsletter — it’s been
a very rough winter on the weath-
er-side for many in the US and
I’m sure there are high hopes for
some great weather in Phoenix! I
want to take this opportunity to
bring everyone up to speed relative to RSESS activi-
ties and initiatives, along with some details about the
annual meeting reception and introduction of our
new RSESS officers. In addition, you’ll find some
excellent contributions in this newsletter on topical
matters of current interest and debate.

Our Annual RSESS Reception will be held on
Wednesday March 26 beginning at 6:00 PM (locate
the actual room upon arrival at the meeting) — the
format this year will be a social gathering for the
first 30 minutes followed by our Great Debate at
6:30 — the Title is “A Mutagen is a Carcinogen Be-
cause it is a Mutagen” and our spirited debaters will
be Dr. Sam Cohen and Dr. Jay Goodman. This will
be a fun event and this is open to all members of the
Society. We will follow this with our awards
presentations and introduction of new officers.

The RSESS Council and Leaders have been actively
reviewing travel award candidates and those selected
for awards will be announced soon — other activities
that we’ve been engaged with are discussions re-
volving around an RSESS lifetime achievement
award and the creation of a webinar series so that we
are able to reach out and offer timely and topical dis-
cussions for RSESS members — The Council values
member input on possible topics and I would en-
courage you to submit your ideas to me directly at

for consideration. There are
many developments within the Regulatory and Safe-
ty Evaluation world and we, as a Section, need to
bring these forward for the benefit of all. We are
also continuing to rework the RSESS website and
look for updates and a new look very soon.
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One additional appeal I would like to put before our

RSESS colleagues is the opportunity to bring for-
ward and even plan and lead a future Contemporary
Concepts in Toxicology (CCT) workshop — this is a
standing committee and mechanism within the Soci-
ety for focused meetings on topical subjects and the
committee is reaching out to all Specialty Sections
to encourage its members to come forward with
leadership and ideas for future CCT meetings — The
Society provides much in the way of planning and
support — it is your ideas for future workshops that
we need at this time.

Finally, I will close by introducing our new elected
officers, 1™ Year Councilor, Dr. Annette Koerner
and Vice-President Elect, Dr. Michael Dourson. We
are very pleased to have them join the Leadership
within RSESS and their pictures and bios are includ-
ed in this newsletter.

Be safe, warm, and I look forward to seeing many of
you in Phoenix!
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ICH sees the light!
by Paul C. Brown, PhD

A new safety guidance was recently completed by
the International Conference on Harmonization of
Technical Requirements for Registration of Pharma- -

ceuticals for Human Use (ICH). The title is Guidance Y

on Photosafety Evaluation of Pharmaceuticals (S10). 3

This topic had been previously addressed by regional

guidances in the US and Europe. The intent of the

new guidance was to outline details on when photosafety testing is warrant-
ed, and on possible assessment strategies.

One significant aspect of the new guidance is the establishment of a molar
extinction coefficient threshold below which drugs need not be further tested
for phototoxicity. This threshold of 1000 L mol™ cm™ (between 290 and 700
nm) is supported by a large database of chemicals for which phototoxicity
data are available. This alone should reduce testing requirements for some
drugs.

The document discusses a number of in vitro and in vivo tests for phototoxi-
city that may be appropriate in certain circumstances. Assessment strategies
are outlined for different routes of administration (systemic, dermal and ocu-
lar). These strategies are not meant to be prescriptive and many of the deci-
sions about how to assess phototoxicity can be determined by the drug devel-
oper.

The guidance is meant to be used in conjunction with other existing ICH
guidances such as ICHM3(R2) and ICH S9.

The FDA does not anticipate that this guidance will significantly increase
testing of drugs for phototoxicity but should provide a useful framework for
sponsors to apply when considering phototoxicity issues.

If you are interested in this topic, do not miss the workshop to be given at the
annual SOT meeting: Photosafety Evaluation of Pharmaceuticals without
Testing in Animals on Tuesday, March 25, 9:00 AM. Many of the principles
presented in ICHS10 will be discussed in this workshop.

There are more ICH guidances of relevance to toxicology in the works, so
stay tuned!

RSESS Members:

An informational session covering the SOT Task Force on TSCA
will be held on Wednesday (see below).

TSCA Task Force Update: Strategy, Issues, and Outreach
Wednesday, March 26
7:00 AM - 7:45 AM in CC 128
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Meet the new Vice-President Elect:
Michael Dourson, PhD, DABT, ATS

Michael Dourson is the Director of Toxicology Excellence for Risk
Assessment (TERA), a nonprofit corporation with a mission to protect
public health. TERA develops partnerships among government, indus-
try and other interested groups to address risk assessments of high visi-
bility, such as formaldehyde, perchlorate, and soluble nickel, and co-
operative ventures such as the Voluntary Children’s Chemical Expo-
sure Program (VCCEP), the International Toxicity Estimates for Risk
(ITER) database (available at the National Library of Medicine’s Tox-
Net), and the Alliance for Risk Assessment (ARA).

Michael has co-published more than 300 peer-reviewed papers and a3

government documents on risk methods and specific chemical assessments, has made over 150 invited
presentations, and has chaired over 150 sessions at scientific meetings and 1ndependent peer re-

views. He has been elected to multiple officer positions in the American Board of Toxicology, the So-
ciety of Toxicology (SOT), and the Society for Risk Analysis. For SOT specifically, he has been a
member since 1988 and is currently serving as the Chair of the Membership Committee. He is also a
media resource specialist in risk assessment. His past SOT officer or chairing roles were in the Risk
Assessment and Mixtures Specialty Sections and the Website Committee.

Meet the new Councilor Elect:
Annette Koerner, PhD

Dr. Annette Koerner is Vice Director of Toxicology in the Non-
Clinical Safety Department at the headquarters of F. Hoffmann-La
Roche Ltd. in Basel (CH). She has about 15 years’ experience as a
study director and line manager for general toxicology and as toxicol-
ogy project leader for small molecular weight pharmaceutical com-
pounds as well as biologics. She currently oversees a group of toxi-
cology project leaders being involved in all stages of drug development with small and large molecules
focusing on Neuroscience, Ophthalmology and rare disease indications. In this role she is involved in
world-wide regulatory interactions for these disease areas along the whole drug development chain as
well as post marketing. Dr. Koerner has performed research work at the Fraunhofer Institut for Toxi-
cology and Aerosol research in Hannover (Germany) and holds a MSc degree from the University of
Hannover. Her PhD thesis focused on adhesion and migration of lymphocytes in the lung of healthy
rats and during T-cell dependent inflammation. Dr. Koerner is a member the Society of Toxicology
since 2007. In addition, she is member of the German Society of Pharmacology and Toxicology
(DGPT), the Swiss Society of Toxicology (SST) as well as the Society of Laboratory Animal Sciences
(GV-SOLAS). Since 2011 she is a European Registered Toxicologist (ERT).

RSESS Members:

The Specialty Section is also looking for a Graduate Student Representative. If you
know of a student interested in serving on the RSESS Council, please contact either

Daland Junberg (DRJuberg@dow.com) or Ken Hastings (Kenneth.hastings@sanofi-
aventis.com).
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OECD’s Adverse Outcome Pathway (AOP) Program
by Grace Patlewicz, Ted Simon, Bob Budinsky, Craig Rowlands and Rick Becker

The Organization of Economic Cooperative Development (OECD) has played a significant role in devel-
oping standardized study designs for the regulatory testing of chemicals. During the last 10 years, there
has been considerable change in the regulatory landscape and a call to exploit alternative approaches to
fulfil more than just screening or prioritisation purposes. This shift was in part initiated within the EU in
response to the Cosmetics Directive (EC, 2003) calling for a ban on animal testing with certain deadlines
for specific endpoints. Following the publication of the White Paper in 2001 which outlined the REACH
regulation (EC, 2001), many activities to promote the application and interpretation of non-testing ap-
proaches were also initiated. The ICCA-LRI Setubal workshop was one such activity which brought to-
gether a wide international stakeholder group to formulate guiding principles for the development and
application of (Q)SAR (Cronin et al, 2003; Cefic-LRI, 2002). These guiding principles were subsequent-
ly taken up by the OECD and adopted formally as the OECD validation principles for (Q)SAR (OECD,
2004). Indeed the OECD initiated an overall (Q)SAR work programme to facilitate the practical applica-
tion of (Q)SAR approaches in regulatory contexts by governments and industry and to improve their reg-
ulatory acceptance. The programme has developed various outcomes such as the principles for the vali-
dation of (Q)SAR models, guidance documents such as that for grouping and read-across as well as the
QSAR Toolbox.

One of the limitations noted in the uptake of (Q)SAR approaches and read-across was for complex end-
points where the mode of actions were not clearly identified to permit the development of meaningful
chemical categories and/or (Q)SAR approaches. In 2010, OECD organized a workshop "Using Mecha-
nistic Information in Forming Chemical Categories" which introduced Adverse outcome pathways
(AOPs) and discussed their role in helping to formulate mechanistically relevant chemical categories. An
AOQP delineates the documented, plausible, and testable processes by which a chemical induces molecu-
lar perturbations and the associated biological responses which describe how the molecular perturbations
cause effects at the subcellular, cellular, tissue, organ, whole animal, and population levels of observa-
tion (as illustrated in the Figure 1 below). The AOP can then be used to form categories by integrating
knowledge of how chemicals interact with biological systems (i.e., the molecular initiating events) and
in vitro and in vivo knowledge of the biological responses. Whilst the workshop was nominally focused
on chemical categories, the discussions and recommendations that ensued essentially framed the ele-
ments of the new work programme for AOPs by the OECD. The new work programme initiated in 2012
provided a new direction for the existing Molecular Screening and Toxicogenomics work group and is
chaired by the U.S. EPA (Bob Kavlock) and the EU’s Joint Research Committee(JRC) (Maurice
Whelan) .

Macro-
Molecular Cellular Organ Organism Population
Toxicant Interactions Responses Responses Responses Responses
Receptor/Ligand Gene Altered Lethalit
Chemical Interaction activation physiology ’ Structure
Properties Impaired
F DNA Binding Protein Disrupted Development Extinction
production homeostasis
Protein Oxidation Impaired
Altered Altered tissue Reproduction
signaling development/
function

Figurel. A schematic representation of the Adverse Outcome Pathway (AOP) illustrated with

reference to a number of pathways.



5 REGULATORY AND SAFETY EVALUATION SPECIALTY SECTION WINTER 2014

OECD’s Adverse Outcome Pathway (AOP) Program (continued)
by Grace Patlewicz, Ted Simon, Bob Budinsky, Craig Rowlands and Rick Becker

The objectives of the AOP development programme are to consider the role in which AOPs may in-
form:

e The OECD Test Guidelines Programme for the identification of new in vitro test methods that are
candidates to become OECD Test Guidelines;

e The OECD QSAR Project for the identification of new methods/profilers for grouping chemicals,
and;

o The OECD Hazard Assessment activities for the development of Integrated Approaches to Testing
and Assessment (IATA), also known as Integrated Testing Strategies, for defined hazard endpoints.

The OECD coordinates its activities with the WHO/IPCS work on Mode of Action, as the AOP concept
and the Mode of Action are closely related.

More information about the OECD Work programme can be found here:

Thus AOPs could be envisaged as providing the overarching framework for anchoring and interpreting
high throughput/high content (HT/HC) in vitro data, e.g., ToxCast™, and their associated prediction
models. Current AOPs rely upon the classical measures of toxicity obtained from animal testing, those
derived from QSAR through to in vitro-to-in vivo extrapolation (IVIVE). Data from all these approach-
es are used to provide the evidence regarding key events within an AOP. The goal of using such non-
testing approaches in concert with HT/HC in vitro data is to support and eventually replace animal test-
ing within an integrated testing and assessment approach (IATA) thus actualizing the Tox21 objectives
that are articulated in the NAS Vision and a Strategy (2007).

The authors of this article participate in the OECD activities through the Business and Industry Adviso-
ry Committee to the OECD (BIAC). The authors have also developed case studies as part of the Expert
Advisory Group to BIAC. These case studies are being used to populate the AOP Knowledge base and
to build understanding in the development, evaluation and application of AOPs for different purposes.

For instance, two AOPs based on activation of the aryl hydrocarbon (AHR) were ACC sponsored
through BIAC. Rodent liver tumor promotion is one adverse outcome resulting from sustained AHR
activation. Embryo lethality in birds also results from AHR activation during development and is the
subject of the second AOP. The latter is being developed in partnership with Environment Canada.

Whilst only one AOP has been officially published by the OECD, namely The Adverse Outcome Path-
way for Skin Sensitisation Initiated by Covalent Binding to Proteins, a number of other AOP case stud-
ies are in development. Scientists from the U.S. EPA, the EC’s JRC, the U.S. Army Corp of Engineers
and Health Canada are all actively working to develop a range of AOPs. Each AOP case study is being
developed in accordance with the OECD guidance for AOPs and the associated AOP template. AOP
developers will also be required to enter their AOP into the AOP Wiki, one element of the AOP
Knowledge base. This is to enable crowd sourcing of knowledge in various areas as well as providing
the vehicle for the broader distribution, review, and utilization of AOPs by the different OECD work
groups. Dr. Stephen Edwards of the US EPA (an SOT member) and Dr Clemens Wittwehr are driving

the ongoing development of the AOP Wiki tool. Hats off to both for their dedication and patience in
developing the initial Wiki examples and the overall success of the AOP effort.
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OECD’s Adverse Outcome Pathway (AOP) Program (continued)
by Grace Patlewicz, Ted Simon, Bob Budinsky, Craig Rowlands and Rick Becker

Efforts are ongoing to develop and implement a framework that specifies how various AOPs can be used
and for what purposes, e.g., chemical categorization, priority setting for further testing and research, haz-
ard identification, and potentially, quantitative risk assessment. This framework will make the collective
knowledge of AOPs applicable for regulatory purposes. Arguably, any critical toxicology and risk as-
sessment issue can be addressed by the AOP approach in including endocrine disruption, genotoxicity,
carcinogenicity, and reproductive/developmental effects.

By specifying key events within an AOP, OECD has provided common ground for scientists to use a
standardized weight-of-evidence (WOE) approach for safety evaluations. Quantitative modeling of key
events, associative events, and modulatory factors can provide greater insight into both animal-human
differences and in vivo-in vitro differences. Predictions based on the knowledge provided by an AOP
can then be assessed against measures of exposure. Hence, quantitative knowledge of critical dosimetry
relationships, IVIVE, and exposure assessment will enhance the usefulness of the AOP knowledge base.

All SOT members engaged in safety assessment are encouraged to become familiar with OECD’s AOP
programme and to become involved if possible. It’s success will depend on the number and quality of
case studies that lay the foundations from which improvements can be made.

Innual Meeting and ToxExpc
o Harchi23-27, 201%°

RSESS Great Debate:

Wednesday Mar. 26 at 6 pm
Encanto Room, Sheraton Downtown Phoenix Hotel

A Mutagen is a Carcinogen Because it is a Mutagen

Sam Cohen, MD, PhD, Jay Goodman, Ph.D.
DABP, Fellow ATS, Fellow IATP Department of Pharmacology& Toxicology
Dept. Of Pathology and Microbiology Michigan State University

Univ. of Nebraska Medical Center
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RSESS Sponsored 2014 SOT Sessions

Sundayv 23-Mar-2014

Continuing Education:

AMO3: Current Trends in Genetic Toxicology Testing

AMO4: Elucidating Adverse Outcome Pathways (AOPs) for Developmental Toxicity
AMO06: Methodologies in Human Health Risk Assessment

PMO09: Epidemiology for Toxicologists: What the Numbers Really Mean

PM10: Innovations in Methodologies for Inhalation Exposures and Interpretations of In Vivo Toxicity

Monday 24-Mar-2014

Informational Session:

Nonrodents Can Be Monitored, Too...Characterization of Novel Biomarkers of Drug-Induced Kidney
Injury (DIKI) in Rats, Canines, Nonhuman Primates, and Humans

Education-Career Development Session:
The Role of Consultants in the Science and Practice of Safety Assessment
Symposium Session:

Computational Approaches to Predict Repeat-Dose Toxicity: Lessons Learned from Cosmetic Ingredi-
ents

Workshop Session:

Skeptically Re-Examining the Limits of Toxicology Evidence in the Courtroom

Tuesday 25-Mar-2014
Workshop Session:

Idiosyncrasies of Cells in Culture: Lessons from Genetic Toxicology
Photosafety Evaluation of Pharmaceuticals without Testing in Animals

Addressing Uncertainties of the Toxicology of Nanomaterials in Food and Food Contact Products

Wednesday 26-Mar-2014
Workshop Session:

Toxicogenomic Technologies Can Improve the Assessment of Xenobiotic-Induced Liver Injury and In-
form Human Relevance

Advances in the Application of Imaging Technologies to Developmental Toxicology
Science-Based Preclinical Safety Assessment: Decision-Making to Enhance Regulatory Success

Improving the Safety of Dietary Supplements and Natural Health Products by Assessing Effects in
Humans
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RSESS Sponsored 2014 SOT Sessions

Wednesday 26-Mar-2014

Symposium Session:

In Vitro Microphysiological Systems: Advancing Regulatory Science through Innovation

Thursday 27-Mar-2014

Symposium Session:

Does Evolution Matter in Toxicity Testing in the 21st Century? Rethinking Cross-Species Extrapolation
in Hazard Characterization

Workshop Session:

The Use of Dogs and Minipigs As an Alternative to the Nonhuman Primate in Nonclinical Safety
Assessment of Biopharmaceuticals

ICH: Highlights from Osaka
by Ken Hastings, PhD, DABT, Fellow ATS

The International Conference on Harmonization (ICH) met in Osaka, Japan the
second week of November, 2013, and several topics of interest were discussed. Of
particular interest to toxicologists are the S (safety) and M (multi-discipline) top-
ics. Here I will give a brief summary of what transpired in Osaka, but if you
would like more in-depth information, please go to the ICH website and read the
Steering Committee report, which is comprehensive

( ).

First, work continued on M7 (Assessment and Control of DNA Reactive
(Mutagenic) Impurities in Pharmaceuticals to Limit Potential Carcinogenic Risk).
As you may recall, this document has been negotiated for several years, and there may be light at the
end of the tunnel. The current version can be found on the ICH website, and [ will only mention some
important agreements made by the Expert Working Group (EWG). There was general agreement that
the default “threshold of toxicological concern; TTC” would remain 1.5 pg/day: the maximum amount
of a mutagenic impurity that will be allowed in a drug that would be used for greater than 10 years.
Much effort has gone into writing a guidance that includes expected length of exposure to the drug
product to set less restrictive limits than the TTC. For example, if life-time exposure is expected to be
less than 10 years (continuously or intermittently) — based on the indication — 10 pg/day may be ac-
ceptable. Much discussion revolved around the issue of structural alerts for mutagenicity. The heart of
the matter is the issue of appropriate use of computational toxicology in identification and control of
mutagenic impurities. There was agreement that in order to make a regulatory decision based on what is
usually referred to as in silico toxicology, at least two different computational platforms, which use dif-
ferent approaches (rule-based or statistical) should be used. Both should be negative for mutagenic
alerts in order for a regulatory authority to conclude that the impurity is not a mutagenic (and therefore,
carcinogenic) risk. It is anticipated that M7 will reach Step 4 this summer.
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ICH: Highlights from Osaka (continued)
by Ken Hastings, PhD, DABT

There was a very important event that occurred in Osaka and should be of interest to many: a brain-
storming session was convened to determine (1) if any existing S documents need revision (maintenance
in ICH parlance), and (2) are there additional nonclinical topics that should be addressed by ICH. A
fairly long list was discussed, but only a few topics were selected for consideration. You will be hear-
ing much about these issues, so no long discussion will be given here. The topics designated by the
EWG are:

ICH S9 (Nonclinical Evaluation of Anticancer Pharmaceuticals). Several issues have arisen since im-
plementation of this guidance, and the decision was taken to recommend formation of an EWG to pre-
pare a Question & Answer document. There are a number of issues to be clarified: (1) the circumstanc-
es in which only rodent studies are needed to enable clinical trials and marketing applications, (2) when
additional indications are sought post-approval, under what circumstances would longer term toxicity
tests be needed, (3) under what conditions would juvenile animal studies be needed, (4) do recovery
group animals add value to toxicity studies, and (5) clarify that ICH M7 does not apply to drugs covered
under S9.

ICH S5(R2) (Detection of Toxicity to Reproduction for Medicinal Products & Toxicity to Male Fertili-
ty). This document probably needs maintenance as much as any of the current guidances. Basically, the
issue is this: have in vitro methods been sufficiently evaluated to be considered for recommendation by
ICH, and for what purposes (hazard identification only, or could they also be recommended for risk as-
sessment). Another issue that may be addressed by an EWG is whether to continue recommendation of
rabbits as a second species in reproductive toxicity studies. The EWG might also compile a list of refer-
ence compounds that could be used to validate methodologies — this could be a very interesting outcome.

ICH S3 (Note for Guidance on Toxicokinetics: the Assessment of Systemic Exposure in Toxicity Stud-
ies). The key issue here is micro-sampling. This technique has gained a great deal of support: it could
reduce the number of animals needed in toxicity studies (no need for satellite TK animals), and test arti-
cle blood levels could be assessed in the same animals in which adverse effects are observed — providing
a direct link between systemic exposure and toxicity. There are a number of issues that need to be ad-
dressed, such as technique accuracy and possible adverse effects of multiple sampling on animal health.
But this is a subject that could be ripe for guidance purposes.

ICH S7B (The Non-clinical Evaluation of the Potential for Delayed Ventricular Repolarization (QT In-
terval Prolongation) by Human Pharmaceuticals). This has been a problematic guidance since it was
first promulgated. Simply put: it seems to have had little, if any, impact on clinical trials. The assays
recommended in the guidance have long been used by pharmaceutical developers for hazard identifica-
tion, but they have not been used to enable clinical trials (dose setting, for example). An EWG is ex-
pected to consider, among other issues, whether this document should be combined with the clinical
counterpart, ICH E14, to produce a more useful document.

Finally, the ICH Working Group has proposed a new guidance to deal with nonclinical studies needed to
enable pediatric clinical trials. Noted is the fact that each of the ICH regions have their own guidances,
and the particular issue of concern is the need for juvenile animal studies. It seems that there is a lack of
consistency between the regions in what is expected to enable clinical trials in pediatric subjects. This is
a classic “harmonization” issue.



