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• Standardizing hazard reporting -

The OECD Harmonised Templates for Reporting Chemical Test 

Summaries (OHTs)

• The odd one out -

OHT 201 - Intermediate Effects – Mechanistic Information

• How it all fits together -

The triangle of chemical safety

• Sanity check -

OHT 201 in real life

What to expect from this presentation
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Template? What template?...
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One template to rule them all…

Internationally

agreed

template
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Apical vs Mechanistic Knowledge

• Apical Knowledge: Knowledge about traditional, directly measured whole-

organism outcomes of exposure in in-vivo tests, generally death, 

reproductive failure, tumour formation, skin/eye irritation, skin/respiratory 

sensitisation or developmental dysfunction. 

One in-vivo test tells us whether an adverse outcome has been observed or not. 

• Mechanistic Knowledge: Knowlegde about the sequence of events leading 

from the exposure to an effective dose of a chemical to the production of a 

specific biological response in the target organ, in most cases measured in 

non-in-vivo tests. 

A series of tests, mainly non-animal, tells us why an adverse outcome is likely to manifest itself or 

not. 
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The OECD Joint Meeting of the Chemicals Committee

and the Working Party on Chemicals, Pesticides and

Biotechnology establishes the OECD Expert Group on

Harmonising Templates

Harmonised Templates
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The OECD Workshop on Electronic Tools for Data Submission, Evaluation

and Exchange for the Regulation of New and Existing Industrial

Chemicals, Agricultural Pesticides and Biocides recommends for

the OECD to support harmonisation where possible in the

reporting of chemical test results, by the use of templates

and XML tags
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The first 86 OECD

apical Harmonised

Templates (OHTs)

are published

around 2012

More apical templates over time

We need a 

mechanistic

template!

OHT 201 

development
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OHT 201 

published!

OHT 201 

re-

finement

New OHT 

201 

published!
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Current OHTs

OHT Series OHT number

Physico-chemical properties (incl. 

nanomaterials)

OHTs 1 to 23-5 & 101 to 113

Environmental fate and behaviour OHTs 24 to 40 & 401

Effects on biotic systems OHTs 41 to 57

Health effects OHTs 58 to 84 & 86

Pesticide residue chemistry OHTs 85-1 to 85-10

Analytical methods OHT 87

Efficacy OHTs 88 & 89

Emissions from treated articles OHT 90

Intermediate effects OHT 201

Use and exposure information OHTs 301 to 306
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• OHTs as such are only descriptions, not an ICT application

• OHTs can be implemented by anyone in their local ICT 

environments

• Most popular OHTs implementation

• IUCLID development is managed by the

• IUCLID is free and can be installed in any ICT environment

Harmonised Templates
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OHTs (and IUCLID) are used

in more and more

legislations around the world

Mother of all IUCLIDs still 

used for REACH

EFSA uses IUCLID for 

reception, management and 

dissemination of plant 

protection product dossiers

Newest kid on the block: JRC 

Endocrine Active Substances

System (EASIS)
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• All other OHTs are apical.

• Apical = referring to one single endpoint of regulatory

concern

• Ecotox: Fish toxicity, bird toxicity, …

• Human health: skin sensitisation, carcinogenicity, mutagenicity,  

reprotocicity, acute toxicity, …

• Mechanistic data are not intrinsically linked to an apical

endpoint!

• They can be used to underpin mechanistic explanations

of toxicity – across and beyond apical endpoints

Why OHT 201?

Apical

endpointA 

Apical

endpoint B 

Apical

endpoint C 

OHT 

201
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Chemical X

OHT 201 fits all classes of methods

• OHT 201 links a chemical

to an intermediate 

(mechanistic) effect, 

identified by a

Process-Object-Action

ontology

• OHT 201 is by nature 

completely independent

from the class of method

(in-vitro, QSAR, PBK, 

‘omics, …) used to underpin

the link

OHT 201

Intermediate Effect Identification:

Process – Object - Action

Chemical is involved in effect

Yes or No

Evidence independent

from Class of Method

Evidence independent

from Class of Method

+ some basic
quantification
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Intermediate Effect Naming

In OHT 201, effects

are named using

the same ontology

as the AOP 

Framework 

AOP Key Event ≈ OHT 201 Intermediate Effect
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Sample Process – Object – Action names
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Chemical X

Real life OHT 201 today

OHT 201

Intermediate Effect Identification:

Process – Object - Action

Chemical is Involved in Effect

Yes or No
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Other classes of

methods

Other classes of

methods

• In order to increase its

usefulness in certain

environments, OHT 201 

features structured fields

to accomodate certain

technologies

• Findings derived from other

technologies can still be 

reported!

• Using, weblinks, PDF 

attachments etc.
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If NAM follows an 

OECD Test Guideline:

Many fields are pre-filled

If NAM does not follow

an OECD Guideline:

More manual work 

needed

OECD Test Guidelines supported
Guideline Test Method

TG442C - DPRA

- ADRA

TG442D - Keratinosens

- LuSens

TG442E - h-CLAT

- U-SENS

- IL-8 LUC assay

TG455 

(including former TG457)
- ERTA STTA

- ERTA VM7Luc 

- ERTA ERα CALUX

TG456 - H295R Steroidogenesis Assay 

TG458 - ARTA STTA

- ARTA AR-CALUX

TG493 - hrER binding FW assay

- hrER binding CERI assay



19

• Standardizing hazard reporting -

The OECD Harmonised Templates for Reporting Chemical Test 

Summaries (OHTs)

• The odd one out -

OHT 201 - Intermediate Effects – Mechanistic Information

• How it all fits together -

The triangle of chemical safety

• Sanity check -

OHT 201 in real life

What to expect from this presentation



20

Stressors - Test Methods - AOPs 

In-Vitro Test 
Method

Adverse Outcome Pathways

In-Vivo Test 
Method

Stressor
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Stressors - Test Methods - AOPs 

In-Vitro Test 
Method

Adverse Outcome Pathways
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Stressors - Test Methods - AOPs 

In-Vitro Test 
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Ives C, Campia I, Wang RL, Wittwehr C, Edwards S. Creating a Structured AOP

Knowledgebase via Ontology-Based Annotations. Appl In Vitro Toxicol. 2017 Dec

1;3(4):298-311. doi: 10.1089/aivt.2017.0017

In-Vivo Test 
Method

Undergoes TestStressor
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There is the current need to explore the use of AI for NAM-based chemical risk 
assessment considering that some NAM-based approaches, e.g. HTS (High Throughput 

Screening), HCS (High Content Screening) or Omic methods, generate a large amount 

of data covering initial events of the Adverse Outcome Pathways (AOP).

OHT 201 as receptacle for AI findings

The OECD harmonised template OHT 201 facilitates reporting of NAM study results in 
an internationally agreed format for mechanistic data.

The tenderer should demonstrate access and technical capacity for working on all 
structured databased mentioned in the offer and for constructing new databases with 

the extracted information and OECD OHT 201 relevant for contract execution;

Logical and structured step by step explanation of methodology (search tools and 
protocols; use of OHT201 for data extraction; pre-validation and quality assurance; 

integration in AOP/AON-like approaches) ; 10 points

Some quotes…
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OHTs (and IUCLID) are used

in more and more

legislations around the world

Mother of all IUCLIDs still 

used for REACH

EFSA uses IUCLID for 

reception, management and 

dissemination of plant 

protection product dossiers
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Endocrine Active Substances

System (EASIS)
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Plant Protection Product (PPP) work

• EFSA Agency Cloud Service (i.e. EFSA Agency 

IUCLID) = platform for the management and 

submission of pesticides dossiers.

• Industry (i.e. applicants) use this tool to prepare their 

dossiers under Regulation (EC) No 1107/2009 and 

Regulation (EC) No 396/2005.

• Rapporteur Member States (RMS) and Evaluating 

Member States (EMS) can access EFSA Agency 

IUCLID to view and evaluate submitted dossiers.

• Similarly, interested parties such as scientists and 

citizen can view the submitted dossiers by accessing 

Public IUCLID through links in OpenEFSA portal 

(https://open.efsa.europa.eu/).

• Ad-hoc webpage (“EFSA Toolkit”) with supporting 

materials and useful information on IUCLID are 

publicly available 

(https://www.efsa.europa.eu/en/applications/toolkit). 

EFSA Agency IUCLID includes four different working contexts which 

allow users to report PPPs test results according to the data 

requirement as laid down in each corresponding Regulation:

https://open.efsa.europa.eu/
https://www.efsa.europa.eu/en/applications/toolkit
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EASIS = Endocrine Active Substances

Information System

OHT 201 in EASIS

To be published in the coming weeks!
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Remember this drawing…
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Chemical
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• OHT 201 facilitates reporting of NAM study results in an 

internationally agreed format

• OHT 201 supports the chemical angle of the

“Stressor – Method – AOP” triangle

• OHT 201 is available in a free ICT application

• OHT 201 supports all classes of NAMs,

especially in-vitro methods

• OHT 201 reports (per chemical and intermediate effect)

one or more objective measurements and one subjective 

conclusion

Take-home messages
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OECD Harmonised Templates
http://www.oecd.org/ehs/templates/

OHT 201
http://www.oecd.org/ehs/templates/harmonised-templates-intermediate-effects.htm

IUCLID
https://iuclid6.echa.europa.eu/

EASIS
https://ec.europa.eu/jrc/en/scientific-tool/endocrine-active-substances-information-system-easis

Links

http://www.oecd.org/ehs/templates/
http://www.oecd.org/ehs/templates/harmonised-templates-intermediate-effects.htm
https://iuclid6.echa.europa.eu/
https://ec.europa.eu/jrc/en/scientific-tool/endocrine-active-substances-information-system-easis
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Stay in touch

•EU Science Hub: ec.europa.eu/jrc

•Twitter: @EU_ScienceHub

•Facebook: EU Science Hub - Joint Research Centre

•LinkedIn: Joint Research Centre

•YouTube: EU Science Hub


