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« National Toxicology Program Interagency Center for the Evaluation of Alternative Toxicological ZO
Methods (NICEATM), supporting the Interagency Coordinating Committee for the Validation of s
Alternative Methods (ICCVAM) Gouam

« ICCVAM Authorization Act of 2000: To establish, wherever feasible, guidelines, o

recommendations, and regulations that promote the regulatory acceptance of new and revised
toxicological tests that protect human and animal health and the environment while reducing,
refining, or replacing (3Rs) animal tests and ensuring human safety and product effectiveness.

{Aﬁ* UNITED STATES
7 Regulatory AgenCieS “ Advar'lqcingAlll_"grnatives ) 10 Research Ag encies
. . t i ti e . . .
Consumer Product Safety Commission i Agency for Toxic Substances and Disease Registry
Department of Agriculture National Institute for Occupational Safety and Health

National Cancer Institute

National Institute of Environmental Health Sciences
National Library of Medicine

National Institutes of Health

Department of Defense

Department of Energy

National Institute of Standards and Technology
Veterans Affairs Office of Research and Development

Department of the Interior

Department of Transportation

Environmental Protection Agency

Food and Drug Administration

Occupational Safety and Health Administration

*Other participants include: NCATS, Tox21 Representatives

More information: https://ntp.niehs.nih.gov/go/iccvam
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“Advances in science and technology have not been effectively
leveraged to predict adverse human health effects”

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

Help end-users guide the development of
the new methods

Use efficient and flexible approaches to
establish confidence in new methods

Encourage the adoption of new methods by
© federal Agencies and regulated industries
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“Advances in science and technology have not been effectively
leveraged to predict adverse human health effects”

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

INTERAGENCY COORDINATING COMMITTEE ON THE VALIDATION OF ALTERNATIVE METHODS
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ICCVAM: Validation Workgroup

Updating ICCVAM Guidance on Validation

ICCVAM Sponsor Agencies:
CPSC, FDA/CFSAN

Participating Agencies:
EPA/OPP, EPA/ORD,

ATSDR, VA ORD, DOD,

NIST, OSHA, NIEHS, NIH,
FDA/CDER,/CTPR,/OCS,/CDRH

VALIDATION AND REGULATORY
ACCEPTANCE OF
TOXICOLOGICAL TEST METHODS

A Report of the
ad hoc Interagency Coordinating Committee on
the Validation of Alternative Methods

NIH PUBLICATION NO: 97-3981

National Institute of Environmental
Health Sciences
Research Triangle Park, North
Carolina 27709

National Institutes of Health
U.S. Public Health Service
Department of Health and Human
Services

March 1997
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New Guidance from ICCVAM

» Underlying principles from OECD 34 remain the same in this new
Guidance.

* Introduce the “context of use” terminology

* New guidance will emphasize that processes used to establish
confidence should be flexible and adaptable.

 Emphasize the need for communication because regulatory needs
may vary across the federal agencies
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Updated ICCVAM Validation Guidance: Coming Soon!

context of Use
Biological
Relevance

Key Concepts: Flexible,
Fit-for-Purpose NAMs Validation

Technical Information
Characterization Transparency

Independent RevieW



APCRA Regulatory Focused Case Study on
Bioactivity as a Point-of-Departure

ACCELERATING THE PACE OF
CHEMICAL RISK ASSESSMENT
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Data-driven Confidence Intervals for Model Evaluation/Predictions

S Vo Tosio | NonToxi | EPA | GHS |

Train Eval Train Eval Train Eval Train Eval
Sensitivity 0.87 0.70 0.88 0.67 0.81 0.62 0.80 0.58

P E R A Specificity 0.99 097 097 090 092 086 095 090
) Balanced
ey 093 084 082 078 087 074 088 074

| ~“OPEn (q)saR App In vivo

Balanced 0.81 0.89 0.82 0.79
Accuracy

Analyzing sources

of variability in 0 5 50300 500 2000 5000 me/ke | LD50 values | LD50 values

acute oral toxicity vioooo o0 A Train  Eval In Vivo
data & applying W T — R2 0.85 0.65 0.80
059% confidence s RMSE 0.30 0.49 0.42
interval to SO At -—1- O P B . .
predictions G5 0 o - o e | o | ¢ CATMoS QSAR predictions perform just
as well as replicate in vivo data at
LDS0 0 0 1 1 [+0.3}1 0 0 . . . .
316 2L 613 predicting oral acute toxicity outcome
WoE 1 1 - 4 3 1 1

Karmaus et al. Toxicol Sci. 2022; Mansouri et al. EHP 2021
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Human Relevance

Prior GHS category 1 2A 2B NC

Liseriouseye 730, 160 0%  10%
damage)

2A (irritant) 4% 33% 4% 959%

2B (mild irritant) 0% 4% 16% 80%

NC (non-irritant) 1% 4% 2% 94%

Adapted from Luechtefeld et al., ALTEX 33(2), 2016.

Consider strengths and limitations of all available
methods with respect to:

 their relevance to human ocular anatomy

» the mechanisms of eye irritation/corrosion in
humans

Clippinger et al. 2021 Cut Ocu Tox

Assessing approaches for eye
corrosion/irritation potential

The rabbit test should not be used as a
reference method to demonstrate the validity
of In vitro/ex vivo assays

In vitro/ex vivo methods are as or more
reliable and relevant than the rabbit test
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Image modified from Scott, et al., 2010 \ )
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Health effects

Guideline No. 497
Guideline on Defined Approaches for Skin
Sensitisation

14 June 2021

OECD Guidelines for the
Testing of Chemicals

OECD TB
DEREK
Electrophilic
substance

AOP-Anchoring

-
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Chemical ]
Structure Molecular Cellular Organ Response Organism Response
& Properties Initiating Event Response
Key Event 3 hCLAT, USENS, IL-8
DPRA Dendritc Cells (DCs) Key Event 4 gd\t/erse
ADRA + Induction of inflammatory T-cell proliferation utcome
Metabol cytokines and surface Wi —
letabolism molecule: . IstocC .

Key Event 1 abilisation of DCs complexes Inflammation upon
Covalent p n by DCs =) | challenge with
interaction with « Activation of T cells allergen
skin proteins Key Event 2 « Proliferation of

KeratinoSens
LuSens

= activated T-cells

Keratinocytes response:

« Activation of inflammatory
cytokines

+ Induction of cytoprotective
genes

Capabilit Hazard Hazard GHS Potency GHS Potency
DA/Method Information (Ha:al;?‘l amil/or Performance vs. | Performance vs. | Performance vs. | Performance vs.
Sources Potency) LLNA Human LLNA Human
¥ N~168 N~63 (Accuracy) (Accuracy)
DPRA, 84% BA, 88% BA,
203 DA KeratinoSens™, h- Hazard 82% Sens, 89% Sens, - -

CLAT 85% Spec 88% Spec

DPRA, Hazard 81% BA, 69% BA, 70% NC, 44% NC,

ITSvl DA h-CLAT, DEREK Potenc (G'HS) 92% Sens, 93% Sens, 71% 1B, 77% 1B,

Nexus v6.1.0 Y 70% Spec 44% Spec 74% 1A 65% 1A

h-CI?Al\?I'Rg‘ECD Hazard 80% BA, 69% BA, 67% NC, 44% NC,

ITSv2 DA QSAR Tyoolbox Potenc (G’HS) 93% Sens, 94% Sens, 72% 1B, 80% 1B,

VA5 Y 67% Spec 44% Spec 72% 1A 67% 1A

58% BA, 25% NC,

LLNA (provided for in vivo PH;Z;?' - 94% Sens, - 74% 1B,

P y 22% Spec 56% 1A
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* Fit for purpose, performance-based evaluations

« Opportunity for tailored assessments, where data
requirements are driven by use cases

)

« Communication is key

* There are multiple NAMs that are ready for use now!
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~ Confidence = Utilization = Leadership ~ About Reference Pages = SearchAgencies ~ Search Topics =

ICCVAM
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ICCVAM 2020-2021 Biennial Progress Report @

2020-2021 i1s
out now!

https://ntp.niehs.nih.qgov/go/2021iccvamreport

Subscribe to NICEATM News email list
https://ntp.niehs.nih.gov/go/niceatm
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