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Weight of evidence (WoE): EFSA Guidance

2

https://www.efsa.europa.eu/en/efsajournal/pub/4971



EFSA Guidance on WoE
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Approach for WoE

1. Gather all info

2. Evaluate individual lines of evidence

3. Integrate the results



EFSA Guidance: integration
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Criteria for integration

1. Relevance

2. Reliability

3. Agreement



In silico and read-across: integration
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Integration of in silico
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Example of weighing
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Integrating
in silico 

and 
read-across
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Use all lines of evidence
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1. VEGA in silico models

2. Read-across

3. Reasoning

• Check agreement



https://www.vegahub.eu/ 10



https://www.vegahub.eu/

All VEGA models provide an 
applicability domain index (ADI) 
value based on several indices
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https://www.vegahub.eu/
All VEGA models provide an ADI 
value based on several indices
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ADI parameters

✓ Visualization of similar substances

✓ Similarity index (chemical; sub-indices)

✓ Chemometric check (descriptor space)

✓ Atom centered-fragment (chemical)

✓ Check of the descriptor sensitivity (algorithm)

✓ Uncertainty (algorithm)

✓ Fragments for outliers (output space)

✓ Prediction Accuracy (output space)

✓ Prediction Concordance (tox) exploration)

Chemical input space

Characteristics of the 
algorithm

Input and output 
toxicological space
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ADI accuracy
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ADI concordance
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Carcinogenicity

Oral and inhalation,

qualitative and quantitative (slope 

factor) combined in a single 

assessment.

JANUS



The case study on botanicals
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JANUS: prediction on 80% (mainly non carcino 3:1)

Expert read-across: about 80% (mainly non carcino 2:1)

Agreement between these assessments: 50%



The automatic read-across
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Learning from features observed by expert

Role of molecular groups

Multiple similarity: 

• structural alerts, 

• groups, 

• overall structural similarity

Solving conflicts

Implementation of software
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Read-across. Example: toxic

Target: heliosupine Similar Carcinogen
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Read-across. Example: non-toxic

Target (salicylic acid)

Non carcino

Similars
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Read-across. Example: ambiguous

Target. 
Phenylethylamine

Similars

Non carcino

Carcino

Hydrazine
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The new software based on grouping

Target

Carcino
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The new software based on grouping (ii)

Similar
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The new software based on grouping (iii)

Structural alert + 

molecular groups, screened individually
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The new software based on grouping (iv)

Target

Read-across: Carcino Experimental: Carcino
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Statistics on Botanicals

63 botanicals have been evaluated with grouping

10 substances are not assigned because recognized by the tool as 

equivocal

Confusion Matrix

Carcino
NON-

Carcino
Equivocal

R
e

alCarcino 18 8 4

NON-Carcino 8 19 6

Prediction

Sensitivity 69.23%

Specificity 70.37%

Accuracy 69.23%

Precision 69.81%
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Conclusions

• Carcinogenicity: complex endpoint, with relatively low number of 
data, experimental uncertainty

• Necessary to screen multiple lines of evidence

• WoE: read-across, reasoning, in silico results

• VEGA provides multiple models (also for read-across & reasoning)

• JANUS integrates results

• New software for read-across based on relevant molecular groups, 
to be used for screening of these moieties


