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Chemicals: The broad context



Actions to date





Risk analysis : a stepwise approach
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Risk Assessment: A Scientific Process
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Setting health-based guidance values (HBGVs)



Special Considerations



Derivation of HBGV (e.g. TDI or ADI)
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Benchmark dose approach
https://doi.org/10.2903/j.efsa.2017.4658



Default Uncertainty Factors (UF)
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Options to replace default uncertainty Factors (UF)

-Chemical specific adjustment factors using physiologically-based models (PB-TK/PB-TK-TD)(WHO, 

2006)

-Categorical uncertainty factors e.g for humanTK pathway-related UF (Dorne and Renwick, 2005)



Example TK: Pathway-related UF
Chemical

Metabolism/Pharmacokinetics
In vivo chemical 

specific data 

or 

Physiologically- based 
pharmacokinetic

model available

Unknown 
In vitro and/or in vivo data on pathway 

of metabolism

Default  uncertainty 
factor (3.16)

Single
pathway

Multiple
pathways

Pathway-related variability          

Chemical-specific 
adjustment factor 

(CSAF) Pathway-related 
uncertainty factors

Prediction  of  
kinetic variability 

(Monte Carlo 
model)

Probabilistic distribution

Modelled Chemical Specific Adjustment factor



Carcinogens



Mechanism-based approach to RA

Mode of Action

Type of RA

Approach

Outcome

Threshold

(Non-Quantitative) 

Risk Assessment

NOAEL and 

Safety Factors

Exposure with no 

appreciable effects e.g. ADI

Non-Threshold

Quantitative 

Risk Assessment

Dose response 

modelling

Risk associated with known 

exposure

Margin of Exposure (MOE)

BMD

BMDL



Probabilistic approaches



From: EPA/100/R-14/003; 

2014



From: EPA/100/R-14/003; 2014

Example



Tiered Approach for Risk 
Assessment. The applicability 
of a probabilistic approach 
depends on the needs of 
decision makers and potential 
stakeholders. Assessments 
that are high in complexity 
and regulatory significance 
benefit from the application 
of probabilistic techniques. 
Source: Adapted from USEPA 
2004 and WHO 2008. 



Standard setting



Main challenges today:



Some recent developments



Evidence Use (Source. EFSA; EFSA Journal 2015;13:4121)



Evidence use 
Define to the extent 
possible beforehand the 
strategy applied for:
• Collecting and selecting 

data
• Appraising the relevant 

evidence
• Analysing and integrating 

the evidence in order 
to draw conclusion

(Protocol)



Systematic reviews



Systematic reviews-2



Systematic reviews-3



Systematic reviews-4 (OHAT Handbook, 2019)



Big Data



Biological relevance

 Which generic issues and criteria are needed to 

consider biological relevance in relation to evidence 

used in Scientific Assessments?
(EFSA, EFSA Journal 2017;15(8):4970)

Evidence from test 
models

Relevance in target 
species



Decision tree on biological relevance

1. Is the effect in itself a(n) 
adverse/beneficial effect?

2.Is the effect directly   
or indirectly linked    
to a(n) adverse/

beneficial outcome?

Irrelevant

Is the size of 
the effect 

relevant for 
the 

assessment

Relevant

No

No No

Yes

Yes

Yes



Weight of evidence (WoE) (EFSA Journal 

2017;15:4971)



Weight of evidence (WoE)-3
A 3-step process:

Weight of evidence assessment
1. Assemble the evidence
2. Weigh the evidence
3. Integrate the evidence

Problem formulation
• Define the question(s) for assessment
• Identify which questions require weight of evidence assessment

Uncertainty analysis
• Assess and combine uncertainties from all parts of the overall assessment 
• Identify data gaps

may occur at one or more 
points in the assessment, 
where evidence integration 
is needed

Conclusion of overall assessment

Overall scientific assessment



Weight of evidence (WoE)-4
The approach:

WEIGHT OF EVIDENCE CONCLUSION

LINES OF EVIDENCE

Identify, filter and organise the evidence

Assemble 
the evidence

Weigh 
the evidence

Integrate 
the evidence
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Assess the relevance and reliability of each line of evidence

Assess consistency across lines of evidence

Includes preliminary consideration of relevance  and reliability

AVAILABLE INFORMATION



Weight of evidence (WoE)-5
WoE methods:

Examples of WoE

approaches

Criteria for 

choosing 

WoE methods

o Listing evidence
o Best professional judgement
o Causal criteria
o Rating
o Quantification

✓Availability of guidance

✓Expertise needed

✓Ease of understanding for the non-specialist

✓Time needed

✓Transparency and reproducibility

✓Variability and uncertainty



Weight of evidence (WoE)-6
WoE methods:



WoE Steps - 1



WoE Steps - 2



Reporting  Weight of Evidence

Question Insert text of question here  

Assemble 
evidence  

Select evidence 
Briefly summarise the methods used to search, select and extract the 
evidence (see Note 1). 

Lines of evidence 
List the line(s) of evidence into which the evidence were assembled for 
assessment (see Note 2). 
 

Weigh the 
evidence  

Methods 
Briefly summarise the method(s) used to weigh the lines of evidence (see 
Note 3). 

Results  
Give a reference to the section of the assessment where the results of 
weighing the lines of evidence are presented (see Note 4). 

Integrate 
the 
evidence  

Methods 
Briefly summarise the methods used to integrate the lines of evidence (see 
Note 5). 

Results 
State the conclusions of integrating the evidence for this question (see Note 
6). 

 



Uncertainty Assessment (EFSA Journal 

2018;16:5123)



Uncertainty and variability



Main steps of uncertainty 
assessmentPlan

Identify

Select

Assess

Quantify

Investigate

Describe

Decide

Report

Plan the assessment strategy

Identify sources of uncertainty

Select which to assess individually

Assess individual sources of uncertainty

Quantify combined uncertaintyS
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Investigate influence / sensitivity

Describe unquantified uncertainties, if any

Decide whether to refine the assessment

Report and communicate the assessment



Toolbox for assessing uncertainty



Uncertainty: Role of expert 
judgement



Adverse Outcome Pathways (AOP)



Benefits of AOPs (modified from NTP)



AOP: General scheme



AOP: Potential key events

Schematic representation of the AOP illustrated with 
reference to a number of pathways (OECD 2012)



New Approach Methodologies 
(NAMs)



New Approach Methodologies 
(NAMs)-2



New Approach Methodologies 
(NAMs)-3

AOP/Mechanisti
c Data

NAM
Data

Physicochemical 
Properties

NAM Kinetic 
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Kinetic (PBPK) 
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Risk 
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Outlook



Life without chemicals?


