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US EPA – ENDOCRINE DISRUPTION SCREENING PROGRAM
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EDSP

In 1996 US congress passed the Food Quality Protection Act (FQPA) and the Safe Drinking Water Act 
amendments (SDWA).

• Requiring US EPA (environmental protection agency)  to screen pesticide and commercial chemicals for 
their potential to produce estrogenic effects in humans.

• Advisory Committee expanded EDSP to also include:

- androgens and the thyroid system;

- effects on fish and wildlife



EDSP TIER 1
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Assay Receptor binding Steriodo-
genesis

HPG
axis

HPT
axis

A Anti-E A Anti-A E A

In vitro

ER binding x x

ER transcriptional activation x

AR binding x x

Steriodogenesis x x

Aromatase recombinant x

In vivo

Uterotrophic x

Hershberger x x

Pubertal male x x x x x

Pubertal female x x x x x

Fish short-term reproduction x x x x x x x

Amphibian metamorphosis x



EDSP TIER 1

6 EVERY STEP OF THE WAY

Assay Receptor binding Steriodo-
genesis

HPG
axis

HPT
axis

A Anti-E A Anti-A E A

In vitro

ER binding x x

ER transcriptional activation x

AR binding x x

Steriodogenesis x x

Aromatase recombinant x

In vivo

Uterotrophic x

Hershberger x x

Pubertal male x x x x x

Pubertal female x x x x x

Fish short-term reproduction x x x x x x x

Amphibian metamorphosis x

T4 and TSH



COMPARATIVE THYROID ASSAY
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COMPARATIVE THYROID ASSAY
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GUIDELINES
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OECD Guidance Document No. 150 on 
Standardised Test Guidelines for Evaluating 

Chemicals for Endocrine Disruption. 
ENV/JM/MONO(2012)22.

2011

* OECD TG 443 (EOGRTS)

2015

* OECD TG 421 (repro screening study)

* OECD TG 422 (combined 28-d/repro)

2018

* OECD TG 408 (90-day toxicity)

* OECD TG 414 (prenatal developmental study)

ECHA (European Chemicals Agency) and 
EFSA (European Food Safety Authority) 
with the technical support of the Joint 

Research Centre (JRC), 2018. 

Guidance for the identification of 
endocrine disruptors in the context of 

Regulations (EU) No 528/2012 and (EC) No 
1107/2009.



ECHA/EFSA GUIDANCE, 2018
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• A decrease in T4 in the absence of adverse histological changes should act as a trigger 
for further studies of F1 generation depending on the other information available. 

• The OPPTS thyroid comparative assay is expected to be conducted based on the results 
of a study or studies in adult animals that provide evidence that a substance produces 
effects on thyroid function. 

ECHA (European Chemicals Agency) and EFSA (European Food Safety Authority)



Ongoing thyroid activities



ETS TASK FORCE
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• Founded in 2016

• Publication (2018):



SOT ROUNDTABLE
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• In March 2017

• Roundtable session “Implementing developmental thyroid toxicity guidance into practice: what’s working, 
what’s not, and how can we do better?”

• Paper recently accepted:



SOT ROUNDTABLE
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EC/ANSES WORKSHOP, PARIS
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• European workshop on thyroid disruption in Paris in 
March 2017

• The workshop objectives were:

• To address and discuss interpretations of 
experimental laboratory studies, wildlife field 
data as well as human epidemiological data in 
relation to the identification of thyroid 
disrupting substances; and

• To identify ways forward in addressing potential 
gaps in the test methods in relation to 
identification of thyroid disrupting substances

• Workshop paper “A. Kortenkamp, O. Martin, A. Baynes, 
E. Silva, M. Axelstad, U. Hass, Supporting the 
Organisation of a Workshop on Thyroid Disruption –
Final Report, DG Environment, European Commission, 
2017”.



EC/ANSES WORKSHOP, PARIS
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EC WORKSHOP, BRUSSELS
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• Workshop in Brussels in May 2017

• Workshop paper “Setting priorities for further 
development and validation of test methods and 
testing approaches for evaluating endocrine 
disruptors, 2018.”



EC WORKSHOP, BRUSSELS
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BfR meeting
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• International expert hearing in 2017 in Berlin

• Publication (accepted March 14 2019)



BfR meeting
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EC PROJECT
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• The objective of this project is to develop study protocols for thyroid disruptor testing in the mammalian 
system to improve the identification of substances disturbing the thyroid system, either by enhancing 
already existing test guidelines and/or by developing a new test guideline.

• Project Leader is Brunel University (Andreas Kortenkamp)

• First meeting in April 2018
Deadline final report in June 2019

• Current focus on cortical heterotopia*

* Correct neuronal migration is dependent on TH supply; 
TH insufficiency leads to defective migration, with clusters of neurons occurring in untypical places (heterotopia)

Thyroid feasibility study



ESTP
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• Primary goals:
- Summarize common mechanisms of TFEH/H and present example cases for direct and indirect modes of action;
- Discuss adversity considerations for TFEH/H, species differences/human relevance, and implications for 
classification as endocrine disrupting compound;
- Propose information requirements to support review and interpretation of TFEH/H with examples of 
information/testing strategies.

• F2F May 16-17th 2018 in Berlin

• Monthly preparatory teleconferences before and after workshop

• 27 international experts and members of the ESTP

• Publication planned for Tox. Path., with endorsement by major national and international societies

• Planned Posters - at STP and JSTP meetings

6th ESTP International Expert Workshop:
“Adversity of Thyroid Follicular Epithelial Hypertrophy/Hyperplasia, Differentiation between direct 

and indirect mechanisms and their implication for risk assessment”



ECETOC – SPECIAL T4 TASK FORCE
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• In Summer 2018, ECETOC convened a ‘Special T4 Task Force’. 

• It is the main objective of this Task Force to serve to overcome the scientific uncertainty triggered by the EFSA and 
ECHA Guidance with regard to the assessment of thyroid disruption.

In pursuing this main objective, the ECETOC Special Task Force T4 is engaged in the following activities:

1. Collate epidemiological evidence for how serum thyroid hormone changes lead to neurodevelopmental impairment 
in humans;

2. Establish how (a) rat thyroid histopathological findings and thyroid hormone changes; and (b) rat thyroid hormone 
changes and neurodevelopmental changes are correlated;

3. Identify and compare the specific steps of the pathways that lead to thyroid disruption in humans and rodents.

For each of these topics, the ECETOC Special T4 Task Force is considering the current understanding of endocrine biology 
and ongoing related research work. The outcome of the Task Force work, that will be published as ECETOC Report, shall 
contribute to the establishment of specific guidance on to reliably predict if a chemical has the potential to disrupt the 
thyroid hormone system in humans.

Workshop expected in Q4 2019.

European Centre For Ecotoxicology and toxicology of Chemicals



CEFIC LRI
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• Species comparison in liver-mediated thyroid and thyroid-related toxicities.

• Project Leader is RIVM (Aldert Piersma)

• In vivo phase of Part 1 will run in Q3 2019.

Project Structure

Part 1 of this project will concentrate on characterizing dose-response profiles for liver enzyme induction, 
thyroid hormones, and thyroid-related effects, in the rat model for model compounds known to cause thyroid 
toxicity through a secondary, hepatic, mode of action. 

Part 2 will develop a model (or models), using data generated in Part 1 of the project, to facilitate translation of 
outcomes in rodent toxicity studies to likely effects in humans accounting for species differences or similarities 
in this liver mediated thyroid adverse outcome pathways (AOPs).

(Long-range Research Initiative)



HORIZON 2020
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ATHENA Assays for the identification of Thyroid Hormone axis-disrupting chemicals: Elaborating Novel 
Assessment strategies

GOLIATH Beating Goliath: Generation Of NoveL, Integrated and Internationally Harmonised Approaches for Testing 
Metabolism Disrupting Compounds

FREIA Female Reproductive toxicity of EDCs: a human evidence-based screening and Identification Approach

SCREENED A multistage model of thyroid gland function for screening endocrine-disrupting chemicals in a 
biologically sex-specific manner

ENDpoiNTs Novel Testing Strategies for Endocrine Disruptors in the Context of Developmental NeuroToxicity

OBERON An integrative strategy of testing systems for identification of EDs related to metabolic disorders

ERGO Breaking down the wall between human health and environmental testing of endocrine disrupters: 
EndocRine Guideline Optimisation

EDCMET Metabolic effects of Endocrine Disrupting Chemicals: novel testing METhods and adverse outcome 
pathways

The EU Framework Programme for Research and Innovation

Cluster for endocrine disruption



HORIZON 2020 ATHENA
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• Assays for the identification of Thyroid Hormone axis-disrupting chemicals: Elaborating Novel Assessment 
strategies

• The ATHENA consortium aims to mobilize the scientific progress made in recent years to close critical gaps 
left open in test methods for thyroid hormone axis disrupting-chemicals. 

• They will develop new methods for incorporation into existing OECD test guidelines that can capture the 
consequences of maternal thyroid hormone deficiency on the developing brain, due to disruption of delivery 
of thyroid hormones to the fetus. 

• Project leader is Brunel University (Andreas Kortenkamp)

• 2019 - 2023

The EU Framework Programme for Research and Innovation



THYROID TRANS ACT
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THYROID TRANS ACT is a scientific program which targets TH action 
beyond the classical concepts by asking the central question: What 
defines healthy and diseased thyroid function?

Priority project of German group (Deutsche Forschungsgemeinschaft).

Translation of Thyroid Hormone Actions beyond Classical Concepts.



HESI DART – ETS TASK FORCE
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HESI DART – ETS Task Force
• Survey (2018)
• Current workshop (2019)


