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BRIEF BACKGROUND 

• A challenging target:  

• The goal is to assess any pesticide (regulated chemical) for DNT using an integrated approach (IATA) 
and minimize the request of DNT in vivo guideline studies.  

• A challenging scenario:  

• Limited in vivo DNT testing, high costs, interpretative uncertainties and the need to reduce animal use, 
has fostered calls for the development of NAMs focused on screening chemicals for developmental 
neurotoxicity  

• Recent advances using in vitro neural models combined with technology for higher throughput analysis 
has fostered the development of assays to rapidly screen chemicals for impacts on critical 
neurodevelopmental processes 

• An effective science-policy interface is necessary.  

• This is a common NAM issue to define a common goal and level of acceptance of the uncertainties 

• A road map is needed to bridge the different scientific methods, approaches and forms of data 
and evidence to regulatory processes/legislations. 
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THE PATHWAY: TO AN INTEGRATED DNT TESTING STRATEGY 

2020 

Scientific Opinion on the 

developmental 

neurotoxicity potential of 

acetamiprid and 

imidacloprid 

DNT IVB 

OECD 

GUIDANCE 

2023 

PPR Panel 
Recommended the 
development of an 

integrated DNT 
testing strategy. 

2013 2020 2016 

PPR Panel 
established the 

IATA DNT WG AIM 
to  develop IATA 
case studies on 

DNT Risk 
Assessment 

 

2021 2022 

AIM to assess the 
applicability of the IVB in 
the pesticides RA in the 
context of the European 

pesticide Regulation (EU) 
283/2013 and 1107/2009 

Composed of 

robust, 

reliable and 

validated in 

vitro assays  

BETTER 
UNDERSTANDING 

Stakeholders  
Workshop 

DATA 
GENERATION 

COLLABORATIVE 
CASE STUDIES 



PURPOSE OF THE OECD GUIDANCE DOCUMENT 

• “The purpose is to provide guidance on how to evaluate in vitro data from the assays 
comprising the battery (e.g., hit vs non-hit, uncertainties, biological coverage). It is not intended 
to guide the use of results in human risk assessments.  Specific criteria for such use will likely be 
developed by regulatory agencies who will determine acceptability based on their needs and 
authorities.”  

• Understand the uncertainties in the assays and the data outputs 
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1. Judged ready for use in 
screening and prioritization by 
international working groups 

2. Tested a common set of 
chemicals  

3. Assay descriptions expanded 
version of OECD GD211 

 

• AOPs as a Framework for In Vitro 
DNT.  

• Review of existing DNT AOPs 
 

 

IATA AOP DNT-IVB 

• Integrate it with all other available 
data 

• Balancing the uncertainty in the data, 
with the uncertainty acceptable for 
the regulatory decision 

• Series of proof of concept case 
studies.  
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Leist (Nov18) 

NPC1 - NPC 

proliferation 

hNP1-NPC 

proliferation 

NPC2 - NPC 

migration 

UKN2 MINC assay 

NCC migration 

NPC2/3 - 

Neuronal 

migration 

NPC3 – NPC  

Neurons 
UKN4 – Dopa-ergic 

differentiation 

NPC4 –Neuronal 

morphology (early) 

UKN5 –Neuronal 

morphol. LUHMES 

iCell Gluta neuron-NPC 

Neurite Outgrowth 

Rat Cortical Neurite 

Outgrowth 

Rat Cortical 

Synaptogenesis 

NPC5 – NPC  

Oligodendrocytes 

hNP1 - NPC 

apoptosis 

Rat Neuronal 

network formation 
Rat Neuronal network 

function (acute) 

Key neurodevelopmental processes: mapping of in-vitro assays 



Assays in the current 

DNT IVB 
 

• Some are human and some are 

rodent cell based 

 



EFSA IATA CASE STUDIES: PROOF OF CONCEPT 
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THE RESULTS: DELTAMETHRIN CASE STUDY 
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Binding to 

Ryanodine 

receptors 

 (0.01 – 0.03] uM 

 

 

Disruption of 

intracellular 

Calcium channel 

kinetic 

 (0.01 – 0.03] uM 

 

 

 

Binding to 

Voltage gated 

sodium channels 

 (0.01 – 0.03] uM 

 

 

Disruption of 

sodium channel 

gate kinetics 

 
(0.01 – 0.03] uM 

 

 

Disruption of 

action potential 

 

(0.01 – 0.03] uM 

 

Altered 

neurotranmission 

(0.25-9] mg/kg/day 

 

Impairment 

behavioral 

function 

 

(0.25-9] mg/kg/day 

 

Increase of 

Intracellular 

sodium in 

microglia cells 

1 uM 

Decrease 

oligodendrocyte 

differentiation 

0.5 [0.25-0.76] uM 

 

Altered neuronal 

network function 

 

(0.05-5] uM 

 

0.66 

0.99 

0.66 

0.80 0.95 0.66 0.66 

0.66 

Influence analysis of Marginal Probabilities: the 

strongest impact is from the IVB KE: altered neuronal network 

function  followed decreased oligodendrocyte differentiation.  

  

1 

2 
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EFSA journal 2021;19(5):6599, 67 pp.; OECD CS 262.  
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Stressor based  
AOP informed IATA  

Postulation  
AOP442 Wiki underdevelopment 



AOP TIME AND DOSE CONCORDANCE ANALYSIS 
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THE RESULTS: FLUFENACET CASE STUDY 

Changes Quantitative 

morphometrics 

evaluation  

?  
 

Flufenacet Evidence; hazard was identified from the systematic review and OECD 426 study in the light of uncertainties 
(Prob > 66%). 137 references were screened. For in vitro evidence 3 papers selected, for HOS 0 publications selected; for in 
vivo 0 publications selected.  
OECD CS 263.  

In vitro data from the systematic literature review In vivo rodents /HOS 

MiE KE KE KE AO 

Caudate putamen diagonal 

and caudate putamen 

transverse 

PND72 females 

 

IVB integration. Overall this IATA supports the conclusion,  derived from in 

vitro,  that there is no evidence that flufenacet is a direct developmental 

neurotoxicant.   



LESSONS LEARNT 
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• The case studies are the first European experience integrating the DNT-IVB for regulatory 

purposes and showed the relevance of the DNT-IVB in an AOP informed IATA for 

regulatory decision-making.  

• This collaborative effort, will build  confidence in the use of NAM in regulatory decisions.  

• The proposed DNT-IVB scientific validation is appropriate for the inclusion of NAMs in 

risk assessment  using an AOP informed IATA approach.  

• The AOP informed IATA approach is fit for purpose for hazard identification and 

characterization in the RA process e.g. equivocal in-vivo studies, additional information 

on MIEs or different test systems.  

• Lack of existing AOPs is a limitation and postulating and developing AOPs is resource 

demanding.  

• Implementation of PBK models is a necessary step for using DNT NAM as PoD  



THE WAY FORWARD: EFSA DNT PROGRAMME 
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• The 2 EFSA new projects (2023-2027) are intended to foster the experience matured over 
the last years.   

 

PROJECT : Advancing Environmental 
Neuroscience 

 

 

 

 

 

  

Budget 3.6 M 

 

Objectives: 

1. Test pesticides in the DNT-IVB.  

2. Produce transferability/reproducibility data for 
the DNT-IVB.  

3. EFSA in vivo DNT Database (DNT IVB-in vivo 
concordance analysis). 

4. Collaborative IATA CASE STUDIES RISK 
ASSESSMENT.  

5. Enlarge to the development of NAMs for 
Parkinsonian syndromes AO (NT).   

6. 4 Calls will be launched in spring 2023 

 

 

 

 

 

 

 

Budget up to 5 M 

 

Objectives: 

1. Development of AOPs/AOP networks (AOPs) and 
NAMs  (including Risk Assessment case studies) 
that address toxicity to glial cells in the context of 
developmental sensory or motor DNT. 

2. Outline proposals are being evaluated; successful 
Outline Proposals will be invited to submit a full 
proposal in Step 2 (1st Quarter 2023).  

 

 

  

PROJECT : Development of AOPs and 
NAMs that address data gaps 
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