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OECD IATA Case Studies Project
Objective:
– Increase experience with the use of Integrated Approaches for
Testing and Assessment by developing case studies, which
constitute examples of predictions that are fit for regulatory use
– Create common understanding and develop guidance

Deliverables:
– Guidance
documents on
methodologies
with associated
case studies.
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IATA Case Studies and AOPs …
• IATA Case Studies Project
– 8 case studies use AOP or mechanistic information
– 2 include mechanism for endorsed AOP 38 - Adverse Outcome
Pathway on Protein Alkylation Leading to Liver Fibrosis (AOP)
– 2 link to AOPs under development, others had no relevant AOP
in the wiki …
– This round of case studies – almost all contain
AOP/mechanistic thinking … often not on endorsed/active
AOPs
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POTENTIAL APPLICATIONS OF THE
AOP CONCEPT

6

Early key events can be measured with non-animal tests,
which can be used to predict the adverse outcome
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Reduction VTG synthesis (in vitro)
Reduction in estrogen synthesis (in vitro)
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Read-across based on mechanistic understanding
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QSAR Toolbox (1)

• Free software application to predict the properties of
chemicals (version 4.3 launched in 2019)
• Estimate missing experimental values by read-across and
trend analysis (grouping of similar chemicals, chemical
categories)
www.oecd.org/env/hazard/qsar
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Profilers
predicting
results of key
events

Databases with
results from
key events

Test Guideline Development (e.g. skin sensitisation)

In vitro skin
absorption
(TG 428)
(Q)SARs
In silico
toxicokinetic
models

TG 406 Guinea Pig
Maximisation Test

TG 442C (DPRA,
ADRA)

TG 442D (ARE-Nrf2
Luciferase test method,
KeratinoSensTM); LuSens

TG 429 (442A &
442B) Local Lymph
Node Assay

TG 406 Buehler Test

TG 442E (h-CLAT, IL-8 Luc
assay)

Sens-is
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Thyroid AOP Network:
future opportunities for candidate in vitro assays, IATAs
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Slide courtesy of Jon Haselman, US EPA
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Developmental neurotoxicity (DNT) project
• Objective: to develop
guidance on application and
interpretation of in vitro
developmental neurotoxicity
assays and tiered approach
to testing and assessment of
DNT modalities not related
to endocrine system

Key neurodevelopmental processes: mapping of in vitro assays

– Lead Consortium:
EFSA, Danish EPA, US
EPA, EC-JRC
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Graphic representation of 18 DNT-related AOPs

Li et al. Neurotoxicology 73 (2019) 17–30
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IATA project for non-genotoxic carcinogens (NGTxC)
• Led by the UK
• Three cancer models considered: liver, colon and lung
• NGTxC flow developed using the AOP construct:
– Simple
– Pragmatic
– Accomodate most NGTx cancer theories and understanding

Objective: develop a scoping document to characterise in vitro
assays and their level of readiness for further standardisation
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Simplified NGTxC AOP flow
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MIE
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2 assay blocks identified for
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Sustained
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3 assay blocks identified
i.e.:

4 assay blocks identified
i.e.:

- Cell proliferation
- Gene and cell signaling
- Resitance to apoptotic
cell death

- Cell transformation
- Pathogenic Angiogenesis
and Neoangiogenesis
- Genetic instability
- Scenescence Telomerase

Tumour

1 assay block
identified

NGTxC pathway leading to tumour formation
Ongoing work of the NGTxC expert group – do not cite or quote
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IATA-related endocrine projects: Retinoid signalling pathway
• Project to develop a Detailed Review Paper on retinoid pathway
signalling
– Led by Sweden/EC/Secretariat

• Overview of retinoid signalling biology
– Detailed review of role of retinoid signalling in
•
•
•
•

female reproductive system,
male reproductive system,
central nervous system, and
skeletal system

Receptor
binding

Effects on key
enzymes

Receptor
(hetero)dimerization

Altered gene/
protein expression

Biomarkers

Organ system
effects

• Objective: scope available assays
– Link mechanistic data with apical responses for chemicals known to
affect retinoid pathway signalling (case study approach)
– Request input from expert group on:
• Assays/endpoints for development
• Regulatory interpretation

– Given the complexity of the retinoid pathway, recommendations are
likely to be a suite of assays in an IATA/screening battery/ITS
18

Development of Harmonised Testing Strategies or
Defined Approaches
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Endocrine Disruptor Screening and Testing:
AOP thinking + testing strategies
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Testing strategy developed around an AOP:
ER pathway
• IATA case study project
– Led US
– Considered with a defined approach
– Combines results form > 4 in vitro assays to predict the rodent in vivo uterotrophic response
Receptor binding

Receptor
dimerization/
protein
stabilisation

Cofactor
recruitment

Transcription
activation

OECD TG 493 (currently 2
VRMs)
EPA 890.1250 rat UC
or
TC NVS_NR_bER
TC NVS_NR_hER
TC NVS_NR_mER

OECD QSAR ToolBox
(likely multiple QSARs to
list)

TC ATG_ERa_TRANS,
Etc….

OECD QSAR ToolBox
(likely multiple QSARs to
list)

TC ATG_ERa_TRANS,
Etc….

Cell proliferation

↑Organ weight

OECD TG 455
(currently 2 VRMs)

OECD TG 440
(Rodent UT bioassay)

EPA 890.1300 HeLa

EPA 890.1450

or
Tox21_ERa_BLA
Tox21_ERa_BG1luc

TC ACEA_T47D

OECD QSAR ToolBox
model X
Blue = OECD in vitro, green= EPA in vitro, orange=TC/Tox21 in vitro, grey=OECD QSAR TB

ER pathway leading to increased organ weight (AO)
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IATA versus Defined Approaches
IATA

Defined Approaches

Designed in response to
problem formulation

Designed to address pre-defined
endpoint/prediction

Inputs are defined by user

Defined information sources

Sequence of input, next steps,
Sequence defined and next steps
decision context defined by user are rule-based
Expert judgement for weighting
data, interpreting data

Fixed data interpretation
procedure

Conclusion may be open to
interpretation

Regulatory conclusion is clear

Increasing level of standardisation
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Defined Approach (DA) for Skin Sensitisation:
General workflow
TG 442C

TG 442E

2017-2020:
Developing a
Guideline that
predicts hazard and
potency for skin
sensitisation

+

+
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Outcome of a discussion of QSAR experts- Nov. 2018
• A new approach for describing “applicability domain” of DAs is needed

• Validation and transparency
• Proposal for QA reporting standards for in silico models and resulting predictions
QMRF + protocol ~ test guideline
QPRF ~ test report

• Proposal for rigid (or automated) protocol for generating predictions to remove
expert judgement
– New version of OECD QSAR TB will have a “skin sensitization for defined
approaches” module
• Included in next update of the TB (OCT 2019)
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Interpretation of non-standard in vitro test results

Population decline
Decreased spawning (in vivo)
Reduction egg production (in vivo)
Reduction VTG synthesis (in vitro)
Reduction in estrogen synthesis (in vitro)
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inhibition of aromatase (in vitro)

Molecular
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GD 211 for describing Non-Guideline in vitro test
methods
• “provide a short description (of an assay)
indicating:
• firstly what key event within an existing or
developing AOP, or in relation to a mechanism
or mode of action, the assay is aiming to
characterize (i.e. which level of biological
organization the assay may be attributed (e.g.
sub-cellular, cellular, tissue, organ or
individual), and
• secondly where the assay might fit in the
context of an existing regulatory hazard (i.e.
adverse outcome)”
Represents an additional effort to give a role/
place to non-standardised methods

http://www.oecd.org/officialdocuments/publicdisplaydocument
pdf/?cote=ENV/JM/MONO(2014)35&doclanguage=en
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Criteria for AOP prioritisation
• 2012-2018: AOP development and review has been a proof-ofconcept, open and based on opportunities
• 2019: prioritisation under discussion to ensure AOPs developed,
reviewed and published will match the needs of countries
• Is a Regulatory Need Identified?
– Member country/agency priority

• Is a Testing Strategy/Assays under development?
– Help identify candidate in vitro assay or battery of assays or endpoints to standardise

• Can it link to ongoing/future OECD projects on:
» WPHA IATA project
» Test Guidelines Programme workplan ?

• Does it complement an existing network of AOPs addressing a regulatory endpoint?
• Availability of people/resources to develop and review?
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Outlook (1)
• Continuation of IATA Case Study Project
• OECD QSAR TB (2020-2025)
– Addition of databases of results from KE (e.g. intermediate effects
database by JRC)

• Testing strategies
–
–
–
–

DNT battery of in vitro assays
In vitro battery for immunotoxicity (just starting, first step DRP)
Follow-up for NGTxC
Adult neurotoxicity ?
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Outlook (2)
• Defined Approaches
– Skin Sensitisation: Mid-2020?
– Eye irritation (ca. 2021)

• Prioritise AOP development and reviewing based on
ongoing or upcoming OECD projects and regulatory
needs. In parallel, encourage innovation and development
of AOPs for future projects.
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