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1. Introduction to the EFSA guidance

2. Recent developments on assessment of combined exposure to human 
health 

3. PARC developments for assessing combined effects in environmental risk 
assessments

Content Guidance on harmonised
methodologies for human 
health, animal health and 
ecological risk assessment 
of combined exposure to 

multiple chemicals
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Overarching guidance with general recommendations

Broad coverage: humans, animals and environment

Combined (simultaneous) exposure

Addresses all risk assessment steps

Focused on EFSA needs: regulated products & contaminants

Incudes some examples
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1. Characterising the kind of mixture

Emission Transformation

Unintentional 
mixture

Intentional 
mixture

Coincidental mixture
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2. Identifying the assessment approach

Whole mixture
Similar mixture

Component base

Whole/part 
+ 

Components
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Synergism

Additivity

Similar action:   
dose addition

Independent action:  
response addition

Antagonism

For component-based approach
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3. Linking mixture type with assessment approach

Emission Transformation

Unintentional 
mixture

Intentional 
mixture

Coincidental mixture

Whole mixture
Similar mixture

Whole + 
Component

Component-
based
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Combined effects are likely
Regulatory framework

Is combined exposure assessment 
warranted?

Origen, composition, temporal 
variability, …

Characterisation of the mixture

Information on the compositionWhole mixture and/or component-
based approach?

Availability of data on the 
components and/or a marker for 
the full mixture

Approach to exposure assessment

Origin, Mode of action, Target 
organ, …

Criteria for inclusion in the assessment 
group?

Consider applying response 
addition

What to do with chemicals belonging to 
different groups?

Margin of Exposure, hazard or risk 
quotient

What risk metrics to use?



18/03/2026 10

Guidance on harmonised
methodologies for human 
health, animal health and 

ecological risk assessment of 
combined exposure to 

multiple chemicals

SECTOR-SPECIFIC GUIDANCE
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Scenarios for pesticide risk assessment

• Occupational risks:
• Applicant
• Other agricultural workers

• Risk for humans exposed from the environment
• Bystanders
• Residents

• Risks to consumers from residues in food

• Risk for non-target organisms 
• Mammals and birds
• Aquatic organisms (fish, invertebrates, algae, plants)
• Bees
• Other terrestrial arthropods
• Non-target terrestrial plants
• Soil organisms (macro and microorganisms)

• Risk for WWTP biological treatments
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Drift

APPLICATION

Surface water input
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Drift

Drainage

APPLICATION  ENVIRONMENTAL PROCESSES

Lixiviation

WATER/SEDIMENT

Volatilization
Deposition
following

medium and long-
term transport
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Exposure characterisation
PRODUCT

FOLIAR RESIDUES

DRIFT AND 
DEPOSITION 
RESIDUES

RESIDUES IN 
FOOD
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Problem Formulation

Persistence 
Bioaccumulation 

Indirect exposure 
levels

Ecotoxicity hazard 
assessment

Risk characterisation

Environmental fate 
and behaviour
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Dietary exposure assessment
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Exposure assessment frameworks
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Selection of Point of Departure (PoD)
Guidance Value = PoD/(10x10xadditional UF)

Hazard assessment frameworks
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Hazard assessment tiers for component-based approach

Response addition (RA)

RA is infrequent, e.g. for estimating percentage of population at risk Used on regular basis the estimate the fraction of affected species

Tier 3: TK and further refinement of assessment groups

Probabilistic RPF, chemical specific assessment TK-TD and Dynamic Energy Budget models 

Tier 2: Refined assessment groups

Reference Potency Factors (RPF) Mesocosms, Species Sensitivity Distributions

Tier 1: Single group or as in the problem formulation

NOAELs/BMDLs EC50, NOECs, HC5

Tier  0: in silico

Read-across, QSAR, expert knowledge
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WHOLE MIXTURE
• Margin of Exposure
• Hazard Quoting 
• PEC/PNEC

COMPONENT BASED
A. DOSE ADDITION
• Combined  Margin of Exposure
• Sum of hazard quotients
• Sum of Toxicity Units
• Sum of Toxic Equivalent 

Factors

B. RESPOSE ADDITION
• Combination of independent 

random events

Risk characterisation options
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1. Introduction to the EFSA guidance

2. Recent developments on assessment of combined exposure to human 
health: NAM-based assessments

3. PARC developments for assessing combined effects in environmental risk 
assessments: Landscape-based risk assessments

Content
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NAM-based hazard assessment approaches

21st Century Toxicology

Intermediate endpoints
Mechanistic connectors

• Substances of assumed no concerns
• No MIE or low KE induction

• Substances with expected (or 
observed) concerns
• Bioactivity mechanism(s)
• Progression of adversity
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Spatial explicit combination: landscape ERA models
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The 3D structure of the landscape ERA model
Landscape filtering (|Z| = 0):
• combine substance concern × landscape 

exposure
• identify taxa of highest concern

Regulatory data (|Z| = 1-3):
• standard endpoints
• Integration (e.g. population dynamics models)
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Mechanistic expansion: Level 4

Problem formulation to be published soon!!!
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