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President’s Message

Hello and welcome
everyonetothe
first RSESS news-
letter since our So-
ciety of Toxicology
Annual Meetingin
Nashville! I'm
pleased to begin the
year with athank-
you to our preced-
ing leadership, a
few updates and
some good news
for you about our
Specialty Section,
and arequest for
your input now (...
and any time dur-
ing the year) about
future newsl etter
topics your think would be of interest to our membership.

First, let me provide thanks to Glenn Simon who has very ably
served as our President during the’01-' 02 year and at the Nash-
ville meeting and now will continue to serve RSESS (very gra-
ciously) as Past President. Also, athanksand farewell to Joe
Tigner, who has provided us with timely and high quality news-
letters this past year. Thanks Joe; you will be missed! Finally |
want to thank Rita Rosein SOT Headquarters who has been a
tremendous resource for Glenn and othersin RSESS, and will
continue to help usthisyear in providing information and timely
answers from other SOT sources.

L ooking forward to the coming year, Denise Robinson will now
servein Joe' s place and has assured my and others’ input for
thisfirst ’02—"03 edition newsletter. As previously, we will be
aiming this year at making the RSESS newsletter a sustained
source of interesting and useful information and references to
the members. Y our other officers and councillors, Carol Au-
letta, Lin DePass, and now Frank Sistare and Ron Gerson will
serve also asregular contributors.

Now for a ‘good news' update on our success in program en-
dorsements for the 2003 Annual Meeting in Salt Lake City. The
following five sessions -- approved by the SOT Program Com
mittee — carry RSESS endorsement:
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Cutaneous Toxicity — Current Methods and Con-
ceptsin Safety Evaluation: Relevance to Human
Exposure
Dose-dependent Transitions in Toxic Mecha-
nism
Choice and Application of Classical or Physio-
logically Based Pharmacokinetics for Chemical
Assessment and Pharmaceutical Devel opment
Challenges of the Developmental Neurotoxicity
Study
Medicinal Herbals and Dietary Supplements

Also, asyou will seeinside on Page 2 of the newsletter,
we awarded student travel awards to a number of worthy
applicants at the Nashville RSESS mesting.

As a final note, please help us to help make RSESS a
valuable resource to al of our membership by providing
your input into the topics we include in upcoming news-
letter articles. T here are numerous emerging issuesin our
specialty section domain of probably high interest to
members. | invite you please to send ideas -- or your in-
terest in authoring future articles -- to Denise Robinson at
denise_robinson-gravatt@groton.pfizer.com.

In the meantime my best wishes to you for an enjoyable
summer. The next RSESS newsletter will come out in late
September.

Starting to think about Salt Lake City!
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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 con-
temporary scientific knowledge arising from the disciplines encompassed by toxicology.

RSESS provides aforum for the interaction of SOT members to discuss the impact of regu-
lations, guidelines, and guidance's on the practice of toxicology and the safety evaluation of
food additives, nutraceuticals, therapeutic drug products and environmental, industrial and
household chemical's, and household chemicals, and other products of concern..

CONTINUING EDUCATION SESSIONS/SYMPOSIA/ROUNDTABLE SESSIONS/
WORKSHOPSWHICH RSESS CO-SPONSORED IN 2002

Thank you to the co-chairs and speakers for making these sessions a success!

An Overview of Toxicologic Pathology

Alterations in Gene Expression as a Mechanism of Toxicant Action

Symposia:

Challengesin Preclinical Development of Anticancer Drugs

Strategies and I ssuesin Pre-Clinical Development of Intravenous Infusion Products
Application of Genomics for Mechanism Based Risk Assessment

Drug Induced Vascular Disease: Markers of Injury

2003 PROGRAM PROPOSAL APPROVED BY COUNCIL

RSESS endorsed a number of proposals for sessions for the 2003 annual meeting. We have
just heard from SOT Council that the following sessions have been accepted. Congratulations
to the Session Co-Chairs!

N. A. Monteiro-Riviere and C. Auletta “Cutaneous Toxicity — Current Methods and Con-
cepts in Safety Evaluation: Relevance to Human
Exposure’

W. Slikker and K. B. Wallace “Dose-dependent Transitionsin Toxic Mecha-
nism”

J. C. Lipscomb and R. Dixit “Choice and Application of Classical or Physio-

logically Based Pharmacokinetics for Chemical
Assessment and Pharmaceutical Development”

S. Makrisand M. Weiner “Challenges of the Developmental Neurotoxicity
Study”
A .Fuciarelli and W. Allaben “Medicinal Herbals and Dietary Supplements”

A CALL FORITEMS OF INTEREST TO OUR NEWSLETTER

AsHarry Olson indicated in his President’ s Message, we would like to make our newsletter a
vital organ of our specialty section. If you have any items and/or short articles of interest to our
group, please contact Denise Robinson or any of our other officers.
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RSESS Presents Awardsto Four Students at
2002 SOT Meseting

The Regulatory and Safety Evaluation Specialty Section of the
Society of Toxicology presented Student Travel Awardsto
four students at the 2002 SOT meeting. The awards, of $500
each, were made at the specialty section meeting/reception on
Tuesday, March 19. In addition, a representative from Taylor
and Francis Publishers presented $100 gift certificates for the
books of their choice to each student. The students and their
academic advisors attended the awards ceremony and each
student spoke briefly on his or her research and its relevance
to regulation and/or safety evaluation. The section was
pleased with the quality of the applications received and we
look forward to continuing this program in future years.

The four winners, their universities and advisors, and their
presentations were:

S. Satheesh Anand, The University of Louisiana at Mon-
roe, Advisor: Harihara M. Mehendale, Ph.D., Professor
and Kitty DeGree Endowed Chair in Toxicology

Dose Dependent Liver Regeneration Following Co-
Administration of Chloroform and Trichloroethylene-Induced
Hepatotoxicity in Male Sprague-Dawley Rats. S.S. Anand, S.
S. Devi, S. N. Murthy, M.M. Mumtaz and H.M. Mehendale.
Department of Toxicology, College of Pharmacy, The Univer-
sity of Louisianaat Monroe, Monroe, LA

Melissa Bunderson, The University of Montana, Advisor:
Howard D. Beall, Associate Professor of Medicinal Chem-
istry

The Formation of Peroxynitrite and Induction of The Inflam-
matory Mediator, Cyclooxygenase-2, are Important Factorsin
Arsenic-Related Cardiovascular Disease. M. Bunderson and
H. D. Beall. The Department of Pharmaceutical Sciences, Uni-
versity of Montana, Missoula, MT.

Deborah E. Burgin, University of North Carolina, Advisor:
Linda S. Birnbaum, Ph.D., D.A.B.T. ,HSD, USEPA/ORD/
NHEERL, Chapel Hill, NC

Comparing Mixtures of Dioxin-Like and Non-Dioxin-Like
PCBSto TCDD. D.E. Burgin?, J.J. Diliberto? and L.S. Birn-
baun?. 'Toxicology, UNC Research Triangle Park NC 2ETD/
PKB, USEPA/ORD/NHEERL, Research Triangle Park, NC
and ®HSD, USEPA/ORD/NHEERL, Chapel Hill, NC

Catherine Lombard, Medical College of Virginia, Advisor:
Prakash Nagarkatti, Ph.D., Professor and Director Depar t-
ment of Phar macology and Toxicology

Evidence For the Induction of Apoptosisin Immune Cells by
Delta-9-Tetrahydrocannabinol, R.J. McKallip, C. Lombard, B.
R. Martin, M. Nagarkatti and P.S. Nagarkatti. Microbiology
and Immunol ogy and Pharmacol ogy and Toxicology, MCV/
VCU, Richmond, VA.
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SUMMARY OF THE ROUND-TABLE DISCUSSION:
“ALTERNATIVESTO ANIMAL TESTING: 20 YEARS
OF FERTILITYORFUTILITY?”

Asan added feature to the specialty section receptions tradi-
tionally held during the SOT Annual Meeting, RSESS organ-
ized a roundtabl e discussion to engage the members and to
stimulate debate. Roundtable Panelists were chosen with the
goal of providing a provocative interchange and included:

Shayne Gad, Gad Consulting Services, represent-
ing many years of designing, conducting and in-
terpreting traditional and alternative toxicity as-
says

Bill Stokes, National Institute of Environmental
Health Sciences, representing the Interagency
Coordinating Committee for Validation of Alter-
native Methods

Neil Carmichael, Aventis CropScience, repre-
senting the perspective of the agricultural chemi-
cal industry

Lutz Mueller, Novartis Pharmaceuticals, repre-
senting the pharmaceutical industry as well as his
years as a European regulator

Thetopic, Alternativesto Animal Testing, isone we are all
familiar with, although as the panelists demonstrated, a signifi-
cant variety of experiences and perspectives exist. There con-
tinues to be increasing pressure to justify, reduce and eliminate
the use of animalsin traditional toxicity testing. Depending on
your experience, you may agree with some of the panelists that
the past 20 years have been fertile ground for the devel opment
of alternative assays. There has been a dramatic increasein
knowl edge about mechanisms and across-species understand-
ing of various types of toxicity. Exampleswere given of the
many modifications and refinements to traditional assays that
have taken advantage of new knowledge. Examples of several
non-animal alternative assays that have now been accepted by
regulatory bodies were noted. On the other hand, you may
have agreed with other panelists that a sense of futility iswar-
ranted, when it is considered how few alternative assays have
actually made their way through the various regulatory ap-
proval and acceptance processes. One of the few points of
consensus and take-home messages is that the process of de-
velopment, evaluation, validation and acceptance of an alter-
native assay into common practice represents a significant hur-
dle.

This Roundtable was the first such activity for RSESS and we
are interested to hear your feedback as to whether another pro-
vocative topic should be proposed for next year’ s reception.

-Denise Robinson, RSESS Secretary/Treasurer
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Recommendations on Statistical Analyses of Ro-
dent Carcinogenicity Studies Published by Society
of Toxicologic Pathology

Traditionaly, there have been diverse approaches to sta-
tistical analyses of rodent carcinogenicity studies. To
help identify and develop a set of best statistical practices,
the Society of Toxicologic Pathology (STP) convened a
working group composed of pathologists, toxicologists
and statisticians from industry, government and academia.
The STP Peto Working Group reviewed statistical meth-
ods for rodent carcinogenicity studies and has recently
published recommendations on how microscopic observa-
tions from these studies could be consistently and reliably
categorized for analysis using existing statistical methods.
The paper takes the form of comments to FDA's draft
Guidance for Industry— Satistical Aspects of the Design,
Analysis, and Interpretation of Chronic Rodent Carcino-
genicity Sudies of Pharmaceuticals. The following topics
are among those addressed in the published recommenda-
tions:

Preference for routine use of asingle statisti-
cal method, preferable a trend test

Use of pairwise comparisons on a case-by-
case basis

Use of tumor incidence rates rather than
prevalence rates

Need to make adjustments for differencesin
mortality and the appropriate use of the Peto
test

Suggestions for consistently classifying neo-
plasms as Mortality Independent, Fatal or In-
cidental

Challenges associated with classifying neo-
plasms as Rapidly Fata vs Not Rapidly Fatal
and the importance of classifying the cause of
death, where possible, for interpreting car-
cinogenicity study outcome

Reference:
Morton et a., Toxicologic Pathology 30 (2): 415418

-Denise Robinson, RSESS Secretary/Treasurer
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Drug M etabolitesin Safety Testing

The advent of sophisticated bioanalytical technology
such as LC-MSMS has resulted in substantial improve-
ments in our understanding of the in vivo disposition of
pharmaceuticals.  Specifically, these technologies not
only allow the facile monitoring of parent drug within the
blood but also allow the determination and monitoring of
the Phase | and Phase Il metabolites of these drugs as
well.

An assumption inherent to most pharmaceutica pre-
clinical toxicology programs is that the animal species
used in these evaluations serve as hiologica surrogates
for humans. However, analysis of drug metabolite pro-
files may reved both quantitative and/or qualitative dif-
ferences between the spectrum of metabolites formed in
anima species and those formed in humans. Of particu-
lar interest are situations where:

1. Humans form a unique drug metabolite (or ne-
tabolites) not found in animals used in the pre-
clinical evaluation or,

Humans form a metabolite found in only rel-
tively minor amounts in animals.

Under such circumstances the animal species used for the
preclinical toxicology evaluations do not adequately as-
sess the potential toxicity of the drug candidate as hr
mans are exposed to a molecular species for which suffi-
cient animal data does not exist. In view of this possibil-
ity and because of the increased scientific and regulatory
attention to circulating drug metabolites, the Pharmaceu-
tical Research and Manufacturers of America (PhRMA)
commissioned a task force in 1999 to review the topic of
“Drug Metabolites in Safety Testing” (known as the
“MIST” Task Force). This task force was comprised of
members of the Drug Metabolism, Clinica Pharmacd-
ogy and Safety Assessment (DruSafe) PARMA subcom-
mittees. A joint FDA - PhRMA workshop was subse-
quently held in Bethesda, Maryland in November 2000 to
discuss the findings of the PhARMA MIST Task Force. A
brief summary of key points discussed at the workshop is
given below and contains some excerpts from a soon to
be published paper entitted Drug Metabolites in Safety
Testing authored by the members of the MIST Task
Force. This paper will appear in the “Contemporary Is-
sues in Toxicology” section of an upcoming issue of
Toxicology and Applied Pharmacology. It is important
to note that the recommendations of the MIST Task
Force have not been sanctioned by the FDA or other
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Drug M etabolitesin Safety Testing (Cont)

international regulatory agencies.

Two of the critical questions addressed by the MIST Task
Force were:

1. What constitutes a unique human metabolite such
that further safety evaluation of the metabolite is
required?

2. If such a unique metabolite is identified, what
should be done to provide a vaid assessment of
the metabolite?

It was recognized that current bioanalytical technology e
ables the identification of extremely small quantities of
drug-derived products within the circulation. The MIST
Task Force recommended that, in genera, the toxicologi-
ca evaluation of “unique human metabolites’ (i.e., ones
not formed in animals, or formed to a very limited extent
in animals) be limited to “important or mgjor” human me-
tabolites. It was judged unlikely that a minor human drug
metabolite would significantly contribute to the toxi-
cologic profile of a drug, unless there was reason to sus-
pect that such a minor human metabolite was chemically
reactive. In such a case, a minor human metabolite may
a so require subsequent evaluation as outlined below.

A consensus definition of what congtituted an “important
or mgior” human metabolite that could be applied to all
drugs was not achieved among the participants of the
workshop. However, it was agreed that the metabolite pro-
file for each drug needs to be evaluated on a case-by-case
basis. Some of the factors to be considered in determina
tion of important or magjor human metabolites that may re-
quire additional evaluation are:

The amount of exposure (AUC) to the drug ne
tabolite relative to the exposure to parent drug
found in humans. Such quantitative analysis can
be performed during radiolabelled drug studies
which are routinely performed in humans as part
of the clinical development programs. In the &>
sence of other scientific considerations, the MIST
Task Force recommended that a mgjor human drug
metabolite be defined as one that accounts for 25%
or more of the exposure (AUC) to circulating
drug-related material.

Whether the metabolite is pharmacologicaly a-
tive or not. This is particularly important if the
toxicity is linked to the pharmacologica activity of
the compound. It should be recognized however,
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that the toxicity of the
drug and/or metabolites
may be completely ure-
lated to the pharmacadl-
ogy of the drug.

If the metabolite contains
any structural aerts that would suggest the me-
tabolite may have toxic liabilities.

The intended indication of the drug. With cer-
tain indications (such as oncology) there may be
less concern relative to potential human toxicity
than with other indications.

It was also recognized that unique conjugated (Phase I1)
metabolites circulating in plasma (i.e., glucuronides, su-
fates, etc), would generally not require evauation (even
if they qualified as“major” metabolites based upon
plasma AUC) in light of the low propensity of these po-
lar metabolites to cause adverse events. Exceptions may
arise where there is reason to suspect that a specific con-
jugate may pose atoxicological concern (e.g. reactive
acyl glucuronide conjugates of a carboxylic acid-
containing drugs or certain glutathione conjugates).

If amajor or important human metabolite requiring fur-
ther evaluation were identified, the use of an aternative
animal species in which the metabolite of concern was
formed could be considered. Alternately, the conduct of
dedicated toxicology tests on the unique human metabo-
lite could be considered. It was emphasized that an un-
derlying concern associated with any study in which a
metabolite is administered to an animd is that the dispo-
sition of that metabolite dosed exogenously may not ac-
curately reflect its disposition when formed endoge-
noudy from the parent drug.

In developing a plan to evauate the toxicity of a major
or important human metabolite, consideration of the fd-
lowing points was recommended:

1. Genotoxicity studies - If deemed necessary, a
minimum screen for potential genotoxicity
should be considered. Invitro studies to detect
point mutations and chromosomal aberrations
would be an example of a minimum screen.

2. Generd toxicity studies - Study duration should
be based on available relevant information and
performed in the species likely to expressthe
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Drug Metabolitesin Safety Testing Cont.

potential toxicity (studies of the drug metabolite
would not be required in two species). In general,
aminimum of 14 and a maximum of 90 days dura-
tion would be considered appropriate study dura-
tions.

Studies to address specific toxicity endpoint —
These would be appropriate if deemed necessary
from generd toxicity studies.

Reproductive toxicology studies — These would be
appropriate where the parent drug may be used in
populations that include women who are pregnant
or are of childbearing potential.

The proposed plan should incorporate the following con
Siderations:

Physicochemical characteristics of the unique hu-
man metabolite as they relate to solubility, perme-
ability, absorption and thus route of administra-
tion;

Extent of exposure to metabolite at projected clini-
cal dose of parent;

Target patient population and duration of use;
Drug class effects;

Clinical safety concerns given the human data
available;

Implication of impurities in synthesized metabo-
lites;

Potential for further biotransformation in animals
of the unique human metabolite;

Interpretation and relevance of datafrom any in
vitro assay that includes an animal-based meta-
balic activation system; and

Single dose pharmacokinetic profile of the unique
human metabolite in animals as a measure of the
feasibility of conducting repeat-dose toxicity stud-
ies.

Carcinogenicity Testing — Consideration of the need for

carcinogenicity testing of the unique human metabolite
would depend on the following:

Whether carcinogenicity testing is required for the
parent drug (based on the intended indication for
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the parent drug). If carcinogenicity testing is
not necessary for approval of the parent com-
pound (normally where the cumulative human
lifetime exposure to the compound would not
be expected to exceed 6 months or for usein
life-threatening conditions) then testing of the
metabolite likewise would not be required;

If there were any evidence in the metabolite
toxicity study that the metabolite caused lesions
that might be expected to progress to neoplasia,
and such lesions were not observed with the
parent compound (i.e. they were metabolite-
specific). In such a case then consideration
should be given to testing of the metabolite for
potential carcinogenicity. Use of validated a-
ternative short-term carcinogenicity assays may
be considered for this assessment.

The basis for setting doses in carcinogenicity studies of
the metabolite would be similar to those applied to the
testing of drug candidates as described by the Interna-
tional Conferences on Harmonization (ICH).

In conclusion, should a metabolite be present in signifi-
cant amounts in human plasma but not present, or pre-
sent in only trivial amounts in the plasma of al toxicity
species tested, additional studies may be warranted in
order to determine whether the metabolite poses an uni-
dentified risk to humans. It was recognized that there
are often practical limitations to a sponsor’s ability to
collect such information, and that its interpretation may
not be straightforward.

Carcinogenicity studies on an administered mgjor me-
tabolite are generally not recommended, unless thereis
evidence in separate metabolite toxicity studies that the
metabolite caused novel (i.e. dissmilar to parent) le-
sions that might be expected to progress to neoplasia.

In support of developmental and reproductive toxicol-
ogy assessment, it is recommended that efforts be made
to establish that al major circulating human metabolites
also are present in the plasma of at least one of the ani-
mal species (rats and rabbits) used for such studies.

Ronald J. Gerson, Ph.D., D.AB.T.
Endo Pharmaceuticals
Chadds Ford, PA 19317




