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« Comprehensive literature review on the variability and human relevance of current laboratory
mammalian toxicity tests as well as approaches to validation and establishing scientific
confidence in using NAMs.

« The variability considered in terms of reliability, qualitative and quantitative reproducibility

« Relevance considered in terms of biological relevance and overall concordance of the results in humans.

« Recommendations on:

 Variability of laboratory mammalian toxicity tests and concordance with human adverse responses.

« How the variability in traditional mammalian toxicity test results and concordance with adverse effects in
humans can be used to inform benchmarks in evaluating the scientific quality of NAMs.

« Key components in a fit-for-purpose validation paradigm or scientific confidence framework for NAMs
where there is no existing standard test, the standard test is not relevant to the human response, or the
standard test has not been benchmarked against human responses.
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< EPA The Lack of Toxicity Testing Data is a Historical

United States

w7 and Current Challenge
1984 NAS Report Percentage of Non-Confidential Active TSCA
. o . Inventory with Repeat Dose Toxicity Study in 2019
Toxicity Testing Y P y y
Strategies to Determi
26%
e o Consceration by e Nations ooy Progam.

Board on Toxicology and Environmental Health Hazards

Commission on Life Sciences

National Research Council

- Major challenge is too many
chemicals and not enough
data

« Total # chemicals = 65,725

« Chemicals with no toxicity

data of any kind = ~46,000 —/ No
- 74%

NATIONAL ACADEMY PRESS
Washington, D.C. 1984

(Source: ToxValDB, 2019)
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SEPA Current Chemical Assessments Frequently Rely on
“  Mammalian In Vivo Toxicity Tests

Percentage of IRIS Non-Cancer Chemical Assessments
with Human-Derived Critical Effect

Yes 7%

(Source: IRIS, 2022)
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<EPA Understanding the Reliability and Relevance is a

United States
Environmental Protection

Practical and Statutorial Requirement

B Unctassified ENV/IM/MONO(2005)14 ° OECD definition of “validation” as a

«. e e — ‘process based on scientifically sound

principles (5)(6) by which the reliability and

THE WORKING PARTY ON CHEMICALS, PESTICIDES AND BIOTECHNOLOGY relevance of a par[’icu/ar test, approach,

method, or process are established for a

specific purpose. Reliability is defined as the

extent of reproducibility of results from a test
within and among laboratories over time,
when performed using the same

standardised protocol. The relevance of a

GUIDANCE DOCUMENT ON THE ALIDATION AND INTERAKTIONAL ACCEPTASCEOF NEW test method describes the relationship

S o between the test and the effect in the target
species and whether the test method is
meaningful and useful for a defined purpose,
with the limitations identified.”

« But... also suggested that “the validation
process should be flexible and adaptable”,
performance must be “demonstrated using a
series of reference chemicals”, and
“evaluated in relation to existing relevant
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<EPA Understanding the Reliability and Relevance is a

United States
Environmental Protection

Practical and Statutorial Requirement

« Section 4(h) in amended TSCA law requires
One Aundred Fourteenth Congress . ‘g . « .
o the the identification of — “...alternative test

Hoed Statcs of A methods or strategies the Administrator has

Bt bt o Wt o i, identified that do not require new vertebrate

A animal testing and are scientifically reliable,
P — relevant, and capable of providing information
““z“m“mwd ; e B R of equivalent or better scientific reliability and

Thw o quality to that which would be obtained from

5.

vertebrate animal testing”

gulation of chemical substances and

* In order to evaluate alternative test methods
or strategies based on this standard, EPA

[ OEIIRIEIAINSY FO0EE 7

m;mwmm must characterize the reliability and
 IITLE I—CHEMICAL SAFETY relevance of vertebrate animal testing
R e ot models.

SEC. 3. DEFINITIONS.
Section 3 of the Toxic Substances Control Act (15 U.S.C. 2602)
is amended—
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Evaluating LEL/LOAEL Variability in Traditional Toxicity

EPA Has Been Using Highly Curated Databases of

Studies to Set Expectations for NAMs
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S EPA Studies in Drug Development Provide an Estimate
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s of Concordance Between In Vivo Toxicity Studies
and Human Responses
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BACKGROUND: Novel in ritro methods are being developed to idd
with estrogen recepior (ER) signaling, but the results are diffic
because of reliance on reference chemicals established using
= bocmieofthe bk of bigh iy fn st e ke
i and Development (OECD}-validated rodent e
g et o em g potential ER agoists
OBjECTIVES: We performed a comprehensive literatare review
uterotrophic studies and to analyze study variability.
METHODS: We reviewed 670 articles with results from 2,6
235 unique chemicals. Study descriptors, such as

Data Quality in Predictive Toxicolog|
Carcinogenicity Experiments

Eva Gottmann,? Stefan Kramer,? Bernhard Pfahring|

Tinstituta for Cancer Resaarch. and ZInstituto for Emvironmental H
Machine Learning Lab, University Freiburg. Freiburg, Germany.:

We compared 121 replicate rodent carcinogenicity assays from the
Institute/Nationat Toxicology Program and literature) of the Ca

(CPDB} to estimate the reliability of these
between the overall rodent carcinogenicity ck
improve substantially when additional biologi
was considered, These results indicate that rodent carcinogenicity
ducible than previously expecied, an effect that should be considered|
o e

machine learning, predictive (oxicology, quality assurance, strut
e O s a 5001) 1Ovton M 2001]

D deveioprment or sirucure-acuviy rola-

Our intentic
tionships (SARs) is gaining more and more  bility of rodent o
importance in predictive toxicology and risk  studies and risk

ascertained by ro
same substance

assessment. These models rely on the com.-
parison of chemical structures and their
properties with their toxicologic effects and
can be used for the prediction of adverse

tions. Rodent
however, are oo
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New developments in the evolution and
application of the WHO/IPCS framework on
mode of action/species concordance analysis™
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ABSTRACT: The Warld Health Organization/Intemational Programme on Chemical Safety mode of action/human relevance
framework has been updated to reflect the experience acquired in its application and extend its utiity to emerging areas in
toxicity testing and non-testing methods. The underlying principles have not changed, but the framework’s scope has been
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Analysis of the Local Lymph Node Assay (LLNA)
the prediction of skin sensitisation potential and

with non-animal approaches

effects of chemicals, but they are also valu-
able tools to investigate questions of scien-
tific interest (e.g., toxicologic mechanisms).
SAR study needs reliable chemical and
biologic data, but this aspect is neglected in
most investigations. Few systemic studies are
available for the development of SAR mod-
cls. This article presents a discussion about
the seliability of toxicolagic data in SAR
models and risk assessment. In a previous
paper (J), we covered the identification and
representation of chemical structures and the
1] calculation of chemical properties.
a The database we used for our Investiga-
tion was the Carcinogenic Potency Database
(CPDB) (2. It contains detaled informa-
tion from long term 41 M carcinogenicity
experiments for 1,289 structurally diverse
(noncangeneric) compounds. It consists of
two major parts.
results of carcinogenicity experiments per-
formed by the National Cancer Institute
(NCI) and the National Toxicology
Program (NTP): the other part contains car-
cinogenicity assays from the general litera-

. One data set contains the

sive to replicate
large mumber of
compared carcing
overlapping com|
and the literatu
not performed
closely resembles
the development
from different 5o
are combined to
One measu
cordance, the nul
icals that are d
different data
pared first an o
classification
ing additional
sex, and strain a
SAR studies an
Lptnﬁc effects
ta use these par
and for the regis
intended to find
develop organ-

ture that meet certain quality criteria (e.g..  extent additional
concerning administration of compounds,
duration of experiments, number of test and
control animals, availability of original data).
One hundred twenty-one chemicals were
tested in both parts [Table 1; the complete

ences the accur
assessment. We
tional taxicolog]
mutageniciy, c
and whether it

Machine Learning of Toxicologi

www.toxsci.oxford|ournals. nrq
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Species Sensitivities and Prediction of
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Read-Across Structure Activity
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data set is available from the authors

studies. Finally,
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find out if it

This overlap allows the comparison of repl
cate carcinogenicity experiments with the
same compoun
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v EPA The Current Validation Process is Unsustainable and

United States
Environmental Protection

1 2 3

Not Necessary for All EPA Decision Contexts
p o N - Traditional validation process in toxicology has focused on

e R Expon one-for-one replacement of a reference method using a ring

” trial design
Validation Validation management group Validation ) . . .
projec pan ® O () ® report « Time frame (idealized): 3 years for trial, 2 years for
Coordnation o7l statistes 2OCE review/publication (Atex 27:253, 2010)
s « Costs highly dependent on method being validated
plan E e . . iy
vromon | woomon N oo B « Challenges associated with the traditional approach:

 Time and resource intensive

Study Study Study

L e B « Accommodating rapidly changing technology and methods;
Final Final Final

o E L= » Lack of human data for most endpoints;

Multi-study trial {"round robin”,

9 " 5 ) - Many original reference methods were not themselves
“validated”;

» Limited reference chemicals for some endpoints/responses;
R TT e e - Difficulty in comparing overlapping, but not identical methods.

» Expectation that individual methods that are part of integrated
Lambris and Paoletti, Adv Exp Med and Biol, 2016 assessment and testing approaches (IATAs) are validated
singly and in combination

Center for Computational
Toxicology & Exposure




<EPA ICCVAM Roadmap and National Academy Report

United States
Environmental Protection

Support Transition to Fit-for-Purpose Validation

NICEATM/ICCVAM Strategic Roadmap

A Strategic Roadmap for Establishing
New Approaches to Evaluate the Safety
of Chemicals and Medical Products

* Promotes use of efficient, flexible practices to evaluate fitness for purpose and
establish scientific confidence in new methods

 Emphasizes separating testing requirements from context of use

« Highlights need to establish confidence based on human biology and mechanistic
relevance rather than comparisons with existing models

NAS Report
s » Emphasizes importance in defining purpose and scope of the NAM
USING » Recognizes challenges in validating a NAM where there is no “gold standard” or
21ST CENTURY . .
SCIENCE against assays that have not themselves been validated
TO IMPROVE
FVALUATIONS » Suggests establishing performance standards for data quality

* Recognizes that ring-trial design is not necessary for all purposes

 Emphasizes need for reporting standards and transparency

Center for Computational
Toxicology & Exposure



EPA

United States
Environmental Protection

Recent EPA Documents Have Generally Adopted

the Fit-for-Purpose Approach

EPA Document# EPA-T40-R1-8004
June 22, 2018

e United States Office of Chemical Safety and
s Environmental Protection Agency Pollution Prevention

Strategic Plan to Promote the Development and Implementation of
Alternative Test Methods Within the TSCA Program

Center for Computational
Toxicology & Exposure

Outlined general framework for establishing scientific confidence in NAMs for
TSCA-related decisions

Important elements in evaluating relevance
» Fit for purpose and utilization
« Considers both NAM and integrated NAMs
» Flexibility for use in qualitative or quantitative predictions and as part of WOE

Important elements in evaluating reliability
« Evaluation of inter-laboratory reproducibility is not required for all NAMs and depends
on context of use
» Incorporates performance-based approach

Criteria for establishing scientific confidence include:

» Clear decision context

« Mechanistically and/or biologically relevant where possible. If not, the chemical
domain of applicability clearly defined

» Reference chemicals adequately referenced

» Reliability considered within the context of intended use and best practices

« Transparently described and information available to the public (except TSCA CBI)

* Characterize uncertainty

* Evaluation and implementation by third parties must be possible (i.e., assays
commercially available or protocols )

* Independent scientific review



Environmental Protection
Agency

SEPA NAS Study in the Context of the EPA NAM Work Plan

« Five objectives to increase the scientific rigor and sophistication of Agency
assessments using NAMs while reducing the reliance on vertebrate animals

to test chemicals.

Evaluate Regulatory Flexibility

Develop Baselines and Metrics

Establish Scientific Confidence and Demonstrate Application
New ApproaCh Develop NAMs to Address Information Gaps

Methods Work™Plan o Engage and Communicate with Stakeholders

 The Committee’s Statement of Task help inform two strategies
*  Characterize scientific quality and relevance of traditional toxicity tests — Due 2023
*  Develop a scientific confidence framework to evaluate the quality, reliability, and
relevance of NAMs — Due 2024

EPA 600/X-21/209"| November 2021 | www.epa.gov/research

o O O O

U.S. Environmental Proteéfion Agency
Office of Research and Development
Office of Chemical Safctyand Pollution Prevention

November 2021

» Useful recommendations will..

«  Focus on evaluating the variability and relevance of the traditional in vivo
mammalian toxicity testing models and not the variability and relevance of the
NAMSs.

«  Build on recommendations on validation and scientific confidence frameworks
covered by previous NAS and OECD committees but tackle difficult issues of
what to do when there is no standard test, the standard test is not relevant to the
human response, or the standard test has not been benchmarked against human
responses.

Accommodate the broad range of regulatory decisions the Agency needs to make

-Center for Computational
Toxicology & Exposure



EPA We Look Forward to the Committee’s Input on These

nited States
Environmenta | Protection

Difficult Issues...

The National Academies of
SCIENCES « ENGINEERING * MEDICINE

0w

Center for Computational
Toxicology & Exposure
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