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Systems Toxicology Unit – Support to policy focus  

Regulation of Chemicals* and the 
Protection of Animals   

o Animal-free methodology to assess the hazard 
posed to consumers, workers and the environment   

o Advancing safety assessment science to support 
regulatory decision making    

o Facilitating industry to comply with regulation 
while striving for innovation and competiveness 

*Industrial chemicals, cosmetic ingredients, 
food constituents, pesticides, biocides, drugs 



The European Union Reference Laboratory 
for Alternatives to Animal Testing 

o Guide research  

o Coordinate validation  

o Disseminate information  

o Facilitate stakeholder dialogue 

o Promote international acceptance 

Responsibilities 

Established under the Directive 2010/63/EU on the 
protection of animals used for scientific purposes 



EURL ECVAM 
strategies to replace , 
reduce and refine 
animal testing 

 Analysis of regulatory 
information needs 

 Cross-sectorial scope 

 Broad strategic aims 

 Ambitious but 
pragmatic  

 Solutions for 
regulatory 
acceptance 

 Encouraging 
cooperation  

https://eurl-ecvam.jrc.ec.europa.eu/eurl-ecvam-strategy-papers http://publications.jrc.ec.europa.eu/repository/handle/JRC97811  



Determination 
of a PoD 

Inter-species 
extrapolation 

Estimating 
Intra-species 
variability 

Extrapolating across 
dosing duration 

Extrapolating 
across dosing 
patterns 

Extrapolating 
to low-effect 
levels 

Estimating the impact 
of missing  studies  

Extrapolating 
across agents 

Extrapolating 
across exposure 
metrics 

Extrapolating 
from early to 
late effect 

Extrapolating 
from in vitro or 
in chemico to in 
vivo data 

Sources of 'familiar' uncertainty 

WHO-IPCS (2014) Guidance document on 
evaluating and expressing uncertainty in 
hazard characterization.  

Conventional Toxicology 



Predictive Toxicology 

Cell cultures 

3D tissues 

'OMICS 

Organ-on-a-chip 

PREDICT SAFETY 

Exposure modeling Cheminformatics & 
Comp. chemistry 



Integrated Approaches to Testing and Assessment 
(IATA): Proposed Working Definition 

A hypothesis-driven framework for hazard 

identification, hazard characterisation and/or 

safety assessment of a chemical or group of 

chemicals, which strategically integrates and 

weights all relevant existing data and guides the 

targeted generation of new data where required 

to inform regulatory decision-making. 



Elements within IATA 
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(Q)SARs 

Test Guidelines (in vitro / in vivo) 

Non-standard tests 

Weight of Evidence 

Categorisation / Read-across 

Testing Strategies (ITS / STS) 

Modified from OECD STA No. 215  

Chemical 
Exposure 

ADME 

A
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Six Principles: Essential Information 
for Regulatory Application of an IATA 

1. A defined endpoint of regulatory concern 

2. A defined purpose/application 

3. A description of the rationale, including the mechanistic 
basis, underlying the construction of the IATA 

4. A description of the individual information sources 
constituting the IATA 

5. A description of how the individual information sources are 
integrated to derive the final prediction/assessment 

6. A description of the known uncertainties 

9 



Guidance Document on the Reporting of IATA 

Scope: To promote consistent evaluation and application of 
IATA within OECD member countries by providing guidance 
towards a harmonised approach for the reporting of IATA 



1 Summary concise overview of the approach 

2 General information  identifier, date, authors, updates, references, proprietary aspects  

3 Endpoint addressed  e.g. skin sensitisation 

4 Purpose  e.g. screening, hazard assessment, potency prediction 

5 Rationale underlying its 
construction  

including reason for the choice of information sources and their 
linkage to known biological mechanisms (e.g. key events) 

6 Brief description of the 
individual information sources 
used  

including response(s) measured and respective measure(s),  
detailed descriptions in the dedicated template 

7 Process applied to the derive 
the prediction assessment  

e.g. sequential testing strategies, regression models, 2 out of 3 WoE, 
scoring systems, machine learning approaches, Bayesian networks, 
etc… 

8 Chemicals used to develop and 
test the approach  

approach used for selection of training and test sets, relevant 
information on both sets: chemical names, composition, reference 
data (e.g. in vivo data), readouts, predictions 

9 Limitations (and strengths) in 
the application of the approach 

with regard to technical constrains or wrong predictions 

10 Predictive capacity  misclassifications and unreliable predictions rationalised to the extent 
possible 

11 Known uncertainties associated 
with the application 

how key assumptions related to model structure and information 
sources translate to prediction uncertainty described to the extent 
possible  

IATA reporting template 



• Ambiguity  

• Measurement uncertainty  

• Sampling uncertainty  

• Assumptions incl. default values 

• Extrapolation uncertainty  

• Distribution uncertainty  

• Other uncertainties  

Predictive  
Toxicology 

Types of 
uncertainty 

Inputs 



JRC QSAR Model Database  

http://qsardb.jrc.ec.europa.eu/qmrf/ 

QSAR Model Reporting Format (QMRF) 
Robust summary of a QSAR model, which reports key information on the 

model according to the 5 OECD validation principles. 

QSAR Prediction Reporting Format (QPRF) 
Description and assessment of the prediction made by given 

model for a given chemical 



ECVAM Data Base service on Alternative Methods 

http://ecvam-dbalm.jrc.ec.europa.eu 

DB-ALM 



Validation of alternative methods 

in a regulatory context …the 3Ps 
 
 
 While the principles of validation are scientifically 

grounded and remain relatively constant, the 

purpose and process of validation need to evolve 

in order to keep pace with scientific progress and 

address the needs of decision makers.  

Characterise reliability, 

relevance,  and uncertainty! 



• Ambiguity 
• Excluded factors  
• Relationship between components  
• Distribution uncertainty  
• Structure of the assessment  
• Comparisons with independent data  
• Dependency between uncertainties  
• Other …  

Predictive  
Toxicology 

Types of 
uncertainty 

Combining inputs 

Weight of Evidence 

Categorisation / Read-across 

Testing Strategies (ITS / STS) 







Expert system decision tree for repro/dev toxicity  

 

 

 

 

 

 

 

 

 

     
Source: George Daston P&G 



Responsibility of the Extended Advisory Group on  

Molecular Screening and Toxicogenomics (EAGMST) 

Co-chairs:   Robert Kavlock (US EPA) & Maurice Whelan (EC JRC)  

OECD AOP Development Programme 

• OECD Template and Guidance on developing and assessing 
the completeness of Adverse Outcome Pathways (2013) 

• Supplementary 'User Handbook' (Sept 2014).  

Villeneuve et. al., (2014) 'Adverse Outcome Pathway (AOP) Development I: 
Strategies and Principles', Toxicol. Sci., 142 (2), 312-320.  

Villeneuve et. al. (2014), 'Adverse Outcome Pathway (AOP) Development II: 
Best Practices', Toxicol. Sci., 142 (2), 321-330. 



www.aopkb.org 



AOP Wiki – Document (Article) structure  

Users' Handbook – 
(supplement to 
guidance on AOP 
development and 
evaluation)  

OECD EAGMST 
internal review 

OECD Expert Group  

external review 

OECD WNT & TFHA  

review & endorsement 

Joint Meeting 

approve & declassifiy 



AOP Knowledge Base 



• IATA … an international standard for reporting 
hazard and risk assessments (approaches) based on 
the integration of predictive toxicology methods.  

• We shouldn't 'reinvent the wheel' when it comes to 
assessing and describing uncertainty within/of IATA 
but instead adapt existing (excellent) guidance.   

• The need/use of mode-of-action knowledge is the 
major difference between hazard/risk assessment 
based on conventional and predictive toxicology. 

• The 'unfamiliar' uncertainties will become familiar 
when we start identifying and characterising them! 

Validation can help!     

To conclude … 



Transitioning to a new way of describing 

toxicological hazard …? 

Molecular 
Initiating 
Events 

Key Events 

Adverse 
Outcomes 

Adverse Outcome Pathway 
Networks 

Key Event 
Relationships 



Joint Research Centre (JRC) 

The European Commission’s in-house science service 

www.jrc.ec.europa.eu 

Serving society - Stimulating innovation - Supporting legislation 


