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Key Components in the NAS Committee Statement 
of Task

• 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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The Lack of Toxicity Testing Data is a Historical 
and Current Challenge

• Major challenge is too many 
chemicals and not enough 
data

• Total # chemicals = 65,725 
• Chemicals with no toxicity 

data of any kind = ~46,000

Percentage of Non-Confidential Active TSCA 
Inventory with Repeat Dose Toxicity Study in 2019

(Source: ToxValDB, 2019)

1984 NAS Report

No
74%

Yes
26%
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Current Chemical Assessments Frequently Rely on 
Mammalian In Vivo Toxicity Tests

Yes 7%

No 93%

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

(Source: IRIS, 2022)
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Understanding the Reliability and Relevance is a 
Practical and Statutorial Requirement 

• OECD definition of “validation” as a  
“process based on scientifically sound 
principles (5)(6) by which the reliability and 
relevance of a particular 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 
test method describes the relationship 
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 
toxicity data.”
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Understanding the Reliability and Relevance is a 
Practical and Statutorial Requirement 

• Section 4(h) in amended TSCA law requires 
the identification of – “…alternative test 
methods or strategies the Administrator has 
identified that do not require new vertebrate 
animal testing and are scientifically reliable, 
relevant, and capable of providing information 
of equivalent or better scientific reliability and 
quality to that which would be obtained from 
vertebrate animal testing”

• In order to evaluate alternative test methods 
or strategies based on this standard, EPA 
must characterize the reliability and 
relevance of vertebrate animal testing 
models.
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EPA Has Been Using Highly Curated Databases of 
Legacy Toxicity Studies to Evaluate Variability

Different statistical methods Different study types

Evaluating LEL/LOAEL Variability in Traditional Toxicity 
Studies to Set Expectations for NAMs

Using an RMSE=0.59, the 95% Prediction Interval of an 
LEL/LOAEL is +/- 10-fold (e.g., 1 mg/kg/day, 0.07 – 14)

Pham et al., Comp Toxicol., 2020
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Evaluating Qualitative Concordance of Organ Toxicity
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Studies in Drug Development Provide an Estimate 
of Concordance Between In Vivo Toxicity Studies 
and Human Responses

7

…While nonclinical studies 
can demonstrate great value 
in the PPV for certain 
species and organ 
categories, the NPV was the 
stronger predictive 
performance measure 
across test species and 
target organs indicating that 
an absence of toxicity in 
animal studies strongly 
predicts a similar outcome in 
the clinic.

…data compiled from 150 
compounds with 221 
human toxicity events 
reported. The results 
showed the true positive 
human toxicity 
concordance rate of 71% 
for rodent and non-rodent 
species, with non-rodents 
alone being predictive for 
63% of human toxicity and 
rodents alone for 43%.
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There are a Number of Other Studies That Have 
Also Looked at These Questions…

8
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The Current Validation Process is Unsustainable and 
Not Necessary for All EPA Decision Contexts

Lambris and Paoletti, Adv Exp Med and Biol, 2016

• Traditional validation process in toxicology has focused on 
one-for-one replacement of a reference method using a ring 
trial design

• Time frame (idealized): 3 years for trial, 2 years for 
review/publication (Altex 27:253, 2010)

• Costs highly dependent on method being validated
• Challenges associated with the traditional approach:

• Time and resource intensive
• Accommodating rapidly changing technology and methods;
• Lack of human data for most endpoints;
• Many original reference methods were not themselves 

“validated”;
• Limited reference chemicals for some endpoints/responses;
• Difficulty in comparing overlapping, but not identical methods.
• Expectation that individual methods that are part of integrated 

assessment and testing approaches (IATAs) are validated 
singly and in combination
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ICCVAM Roadmap and National Academy Report 
Support Transition to Fit-for-Purpose Validation

NICEATM/ICCVAM Strategic Roadmap
• 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
• Emphasizes importance in defining purpose and scope of the NAM

• Recognizes challenges in validating a NAM where there is no “gold standard” or 
against assays that have not themselves been validated

• 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
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Recent EPA Documents Have Generally Adopted 
the Fit-for-Purpose Approach

• 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
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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.
o Evaluate Regulatory Flexibility
o Develop Baselines and Metrics
o Establish Scientific Confidence and Demonstrate Application
o Develop NAMs to Address Information Gaps
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

• 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 
NAMs.

• 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
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We Look Forward to the Committee’s Input on These 
Difficult Issues…

13


	Slide Number 1
	Key Components in the NAS Committee Statement of Task
	The Lack of Toxicity Testing Data is a Historical and Current Challenge
	Current Chemical Assessments Frequently Rely on Mammalian In Vivo Toxicity Tests
	Understanding the Reliability and Relevance is a Practical and Statutorial Requirement 
	Understanding the Reliability and Relevance is a Practical and Statutorial Requirement 
	EPA Has Been Using Highly Curated Databases of Legacy Toxicity Studies to Evaluate Variability
	Studies in Drug Development Provide an Estimate of Concordance Between In Vivo Toxicity Studies and Human Responses
	There are a Number of Other Studies That Have Also Looked at These Questions…
	The Current Validation Process is Unsustainable and Not Necessary for All EPA Decision Contexts
	ICCVAM Roadmap and National Academy Report Support Transition to Fit-for-Purpose Validation
	Recent EPA Documents Have Generally Adopted the Fit-for-Purpose Approach
	NAS Study in the Context of the EPA NAM Work Plan 
	We Look Forward to the Committee’s Input on These Difficult Issues…

