
DATA DRIVEN RISK 
ASSESSMENT AT EFSA:

TOOLS AND 
METHODOLOGIES

Angelo Cafaro
Data Scientist

Methodology and Scientific Support unit (MESE)

Edoardo Carnesecchi
Cheminformatician

Integrated DATA unit (iDATA)



OUTLINE
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Introduction: Risk assessment paradigm

Part 1: Hazard characterisation with EFSA’s 
OpenFoodTox tool

Part 2: Overview of exposure assessment tools



THE RISK ASSESSMENT PARADIGM 
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RISK CHARACTERISATION 
Relate exposure to a chemical in a given population with toxicological effects 

(Human Based Guidance Value (HBGV) / margin of exposure (MOE)) and concludes 

on the likelihood of adverse effects.

HAZARD IDENTIFICATION

EXPOSURE ASSESSMENT HAZARD CHARACTERISATION

https://dam.efsa.europa.eu/mediabin/PreviewImage.asp?type=4repoid=%7bEFC7164D-96D7-4282-86BB-D70CC121FF17%7dversion=2validate=QOISNJQVMMmd=2-11-20104-01-15PM

Toxicokinetic/ADME, 
animal toxicity, epidemiological 

data, mode of action, dose-response
https://dam.efsa.europa.eu/mediabin/PreviewImage.asp?type=4repoid=%7b9EDC1ABC-87A8-4108-A2AD-C7675330554E%7dversion=8validate=QOISNJQVMMmd=2-12-20109-58-00AM

Occurrence data submitted to EFSA  
×  

Food/Feed consumption

javascript:top.BigPreviewPopup(1514,%201013);
javascript:top.BigPreviewPopup(770,%201150);


Part 1: Hazard 
characterisation with 
EFSA’s 
OpenFoodTox tool 
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EFSA’S CHEMICAL HAZARDS DATABASE “OpenFoodTox”

Open-source database of toxicological information since EFSA’s creation (2002)

✓“One-click" tool for risk assessors, risk managers and stakeholders

✓Curated endpoints deriving from EFSA Risk Assessment (EFSA Scientific Opinions)

https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox 

Data model based on international standard data 
formats

▪ OECD Harmonised Templates (OHTs) 

Developing methods and tools as alternatives to animal 
testing

▪ In silico tools, Quantitative Structure-Activity Relationship 
(QSAR), Read-across
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https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox
https://www.efsa.europa.eu/en/data-report/chemical-hazards-database-openfoodtox


OpenFoodTox 3.0 CONTENT (APRIL 2026)
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OpenFoodTox 3.0 AS BASIS FOR NEW APPROACH METHODOLOGIES (NAMS)

NAMs - in silico tools

Genotoxicity
Toxicokinetics in vitro/in vivo
Toxicodynamics in vitro/in vivo

Chemical structure

Physico-chemical properties
Chemical 
Information

(Eco)toxicological 
Information

(Q)SAR* Read-across Grouping PBPK models^

EFSA TK 
Plate

*(Quantitative) Structure Activity-Relationship
^ Physiologically Based Pharmacokinetic  



OpenFoodTox 3.0 & NEW APPROACH METHODOLOGIES (NAMS)

Models that predict 
intrinsic chemical 
properties (endpoints) 
based on the chemical 
structure

Tools/methods using data 
from one or more data rich 
chemicals "source 
chemical(s)" to predict 
properties/effects of a 
similar and data poor 
chemical "target chemical”

Tools/methods identifying 
and organizing chemicals into 
a group (or category) based 
on structural, 
physicochemical, 
toxicokinetic, and 
toxicological similarity

Models simulates the 
absorption, distribution, 
metabolism, and excretion 
(ADME) of chemicals in 
the body



DATA DRIVEN RISK ASSESSMENT AT EFSA: THE WEIGHT OF EVIDENCE 
FRAMEWORK

Guidance on the use of weight of evidence approach in scientific assessments
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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

Combine data & 
evidence:

https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.2017.4971


Part 2: Overview of 
exposure assessment 
tools 
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OVERVIEW OF EFSA’S TOOLS BY APPLICATION DOMAIN

11

PRIMo DietEx

FAIM FEIM

FACE RACE

OPEX

Bayesian BMD

Dietary Exposure Non-dietary Exposure

Statistical Modelling

Environmental Risk 

Assessment

B-Risk

Birds and mammals

TKPlate

https://r4eu.efsa.europa.eu/app/primo4
https://analytics.efsa.europa.eu/dietex/
https://r4eu.efsa.europa.eu/app/faim
https://r4eu.efsa.europa.eu/app/feim
https://www.efsa.europa.eu/en/microstrategy/face
https://r4eu.efsa.europa.eu/app/race
https://r4eu.efsa.europa.eu/app/opex
https://r4eu.efsa.europa.eu/app/bmdbayesian
https://r4eu.efsa.europa.eu/app/Brisk
https://r4eu.efsa.europa.eu/app/Brisk
https://r4eu.efsa.europa.eu/app/Brisk
https://r4eu.efsa.europa.eu/app/birds-mammals
https://r4eu.efsa.europa.eu/app/tktd


KEY ACTORS ON DIETARY EXPOSURE TOOLS
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Methodology and Scientific Support unit (MESE)
Development & maintenance

Integrated Data unit (IDATA)
Data & technology

Risk Assessment Production 
department (ASSESS)

User needs & requirements

External Stakeholders
User needs & requirements



GENERAL PRINCIPLES DIETARY EXPOSURE

Conservative or refined ?Prospective or retrospective ?Acute or chronic ?
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DIETARY EXPOSURE MODELLING

Summary statistics

Model diets

Deterministic
Probabilistic

Conservative
Straightforward

Accurate
Complex

Informative (variability and uncertainty)
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External Tool

DIETARY EXPOSURE ASSESSMENT TOOLS

EFSA Tools
• Dietary Exposure (DietEx)

• Rapid Assessment of Contaminant Exposure 
(RACE)

• Pesticide Residue Intake Model (PRIMo)

• Feed Additive Consumer Exposure (FACE)

• Food Enzyme Intake Model (FEIM) 

• Food Additives Intake Model (FAIM)

Deterministic Probabilistic
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https://analytics.efsa.europa.eu/dietex/
https://r4eu.efsa.europa.eu/app/race
https://r4eu.efsa.europa.eu/app/primo4
https://www.efsa.europa.eu/en/microstrategy/face
https://r4eu.efsa.europa.eu/app/feim
https://r4eu.efsa.europa.eu/app/faim


DETERMINISTIC EXPOSURE TOOLS
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FEIMPRIMo 4 DietEx

Domain

Exposure

Consumption

Available at

FAIMRACEFACE

R4EUR4EU
Azure

Analytics
R4EUR4EU

Micro
Strategy

Acute & chronic Chronic

RPC Model Food consumption

Pesticide 
residues

Food
enzymes

Food
additives

Feed
additives

Chemical occurrence

All tools use FoodEx2 as food classification system

Factors for processes 
Default built-in values 

IESTI formulas, manual entry 
of processing & conversion 
factors, ADI & ARfD

Uses the food additive 
legislative categories

Comparisons with 
ADI/ARfD

For fast assessments, 
only at high level food 
category

Persistent Analyses 
API Access

Specific 
features



FUTURE OF EXPOSURE ASSESSMENT TOOLS

Reduced 

complexity

Simplified 

access

Harmonized

eco-system
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STAY CONNECTED

SUBSCRIBE TO
efsa.europa.eu/en/news/newsletters
efsa.europa.eu/en/rss
Careers.efsa.europa.eu – job alerts

FOLLOW US ON BLUESKY
@efsa.bsky.social
@efsa-animals.bsky.social            
@efsa-plants.bsky.social

FOLLOW US ON INSTAGRAM
@one_healthenv_eu

CONTACT US
efsa.europa.eu/en/contact/askefsa

FOLLOW US ON LINKEDIN
Linkedin.com/company/efsa

LISTEN TO OUR PODCAST
Science on the Menu –Spotify, Apple 
Podcast and YouTube 
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