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What is a New Approach Method?

• Coined in ~2014, but the definition of a 
New Approach Method (NAM) has evolved 
over time

• Currently, it is broadly descriptive reference 
to any non-animal technology, 
methodology, approach, or combination 
thereof that can be used to provide 
information on chemical hazard and risk 
assessment

• Functionally equivalent to “alternatives”, but 
can include exposure NAMs, eco NAMs, 
toxicokinetic NAMs, etc.



Center for Computational
Toxicology & Exposure

2

The Release of the EPA Memo Provided Clear 
Goals for Reduction in Animal Testing

o Goals
 Reduce requests for, and funding of, mammalian studies by 30% by 2025
 Eliminate all mammalian study requests and funding by 2035
 Come as close as possible to excluding reliance on mammalian studies from 

its approval process (subject to applicable legal requirements).

o Objectives
 Evaluate regulatory flexibility for accommodating the use of NAMs
 Develop baselines and metrics for assessing progress
 Validation to ensure NAMs are equivalent to or better than the animal tests
 Demonstration that NAMs are applicable for use in risk assessment and 

protective of human health and environment
 Engage and communicate with stakeholders

o Other Requirements
 Annual conference on the state of the science
 Form a group of Agency experts to develop a work plan
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First Annual NAM Conference Outlined the State of 
the Science in NAM Development and Application

o Location: Washington, DC
o Date: December 17, 2019
o Agenda Topics

 Establishing Baselines for Animal Use at EPA and Opportunities for Reduction 
Objectives

 Variability and Relevance of Current Animal Tests and Expectations for NAMs 
 State of the Science in Development and Application of NAMs
 Developing Scientific Confidence in NAMs 
 Breakout Groups 

o Attendees: 413 on-line, 94 in-person
o Summary report available: https://www.epa.gov/chemical-research/first-

annual-conference-state-science-development-and-use-new-approach-
methods-0

https://www.epa.gov/chemical-research/first-annual-conference-state-science-development-and-use-new-approach-methods-0
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ORD Focus Areas to Fulfill Agency Goals

• Characterize performance of new and existing 
model systems 

• Incorporate new technological and data analysis 
advances to developing NAMs

• Systematically address known limitations of NAM 
test systems

• Build confidence through case studies
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Characterizing the Performance of NAMs for 
Toxicokinetics

Rotroff et al., Tox Sci., 2010
Wetmore et al., Tox Sci., 2012
Wetmore et al., Tox Sci., 2015
Wambaugh et al.,Tox Sci., 2018
Wambaugh et al.,Tox Sci., 2019
Linakis et al., In Press.
G. Honda and J. Wambaugh, 
Unpublished

Administered Dose Required 
to Achieve Concentrations 

Equivalent to In Vitro
Bioactivity

Liver 
Metabolism

Plasma Protein 
Binding

Population-Based  
IVIVE Model

Tissue 
Partitioning

Generic Inhalation PBPK Model

Oral PK Models
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Characterizing the Quantitative Reproducibility of 
Traditional Toxicity Studies

Pham et al., Comp Toxicol., In Press

ToxRefDB Version 2.0

>1,200 chemicals

Using an RMSE=0.59, the minimum 95% PI of 
an LEL/LOAEL is:

1 mg/kg/day  0.07 – 14 mg/kg/day.
10 mg/kg/day  0.7 – 143 mg/kg/day.

Watford et al., Repro Toxicol, 2019
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Integrating In Vitro Assays and Computational 
Modeling to Predict Developmental Toxicity

• Bayesian logistic regression to determine probabilistic model for DevTox
• Capability to tune model for increased sensitivity OR specificity

Metric* mean +/- sdev

ROC_AUC 0.91 +/- 0.03

Balanced 
Accuracy 0.82 +/- 0.04

NPV 0.80 +/- 0.05

PPV 0.90 +/- 0.08

Integrated Computational Model Uses Stemina + ToxCast assays

*80/20 split (train/test) of the 
“Med_plus” data set (CLEAR rat OR 
rabbit, NO rat AND rabbit)

• Application of the “high specificity” 
model to ~580 chemicals on TSCA 
non-confidential inventory

• 144 chemicals predicted with 
confidence to fall into DevTox 
positive or negative domains

Zurlinden et al., Toxicol Sci., 2020
T. Zurlinden, T. Knudsen, Unpublished
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Develop 3D Culture Models to More Accurately Model 
Tissue/Organ Effects

Deisenroth et al., Toxicol Sci, 2020
Blue, Hoechst 33342 /DNA
Green, Phalloidin/Actin
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Case Studies Being Used to Build Confidence and 
Help Translate NAMs for Regulatory Application

Ongoing and New Case Studies
• OPP/ORD case study to use NAMs on selected pesticides with established 

MOAs
• OPP/ORD case study to develop a NAM for evaluating developmental 

neurotoxicity
• OCSPP/ORD case study on integrating NAM to screen candidates for 

prioritization under TSCA
• OW/ORD case study on application of in vitro bioactivity and HTTK for 

screening-level assessments
• APCRA prospective case study on application of in vitro assays for hazard 

characterization
• APCRA case study on using NAMs to update chemical categories
• APCRA case study on computational approaches for rapid exposure estimates
• APCRA case study on modular integration of NAMs for identifying endocrine 

activity
• APCRA case study on using in vitro bioactivity to inform quantitative ecological 

hazard assessments
• APCRA case study on evaluating predictivity of HTTK methods

Recently completed case studies 
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Take Home Messages…

• ORD is working on a diverse portfolio of research activities to meet the Agency’s 
animal testing reduction goals while ensuring protection of public health and the 
environment 

• Characterizing the performance of both new and existing model systems will 
enable data-driven assessment of “information of equivalent or better scientific 
quality and relevance”

• Continued development and refinement of new technologies while systematically 
addressing technical limitations will help fill important information gaps, improve 
predictive performance, and broaden applicability of NAMs

• Partnering with regulators and national and international partners on case 
studies will increase confidence in alternatives and accelerate application for a 
range of decision contexts
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