B
A

’—\

BAYER) - ALIBRATING GUTS MODELS FOR MULTIPLE SPECIES? =2

R CAMBRIDGE ENVIRONMENTAL ASSESSMENTS
Hanna Schuster!, Andre Gergs?*, Thomas G. Preuss?, Nadine Taylor?

ICambridge Environmental Assessments, Boxworth, UK; #Corresponding author: andre.gergs@bayer.com
’Bayer AG, Research & Development, Crop Science, Effect Modelling, Monheim, Germany

CAN YOU REDUCE VALIDATION EFFORT WHEN JOINTLY /fff/fC EA

Background information

* |nthe EU, effect modelling has been included as an option for endpoint refinement in aquatic risk assessment for nearly 10 years (Tier IIC, EFSA Aquatic Guidance 2013%).

* The EFSA opinion on TKTD modelling? (2018) gives a detailed description of the models that are fit for purpose, their application and underlying data requirements.

* For lethal effects, there is a clear recommendation for the parameterization of the (reduced) General Unified Threshold models of Survival (GUTS).

 PPP (Plant Protection Product) Notifiers are very interested in the modelling approaches to solve higher tier risk assessment questions.

 However, effect modelling is often ultimately discarded as an approach due to the combination of uncertainties in regulatory acceptance and the high cost associated
with calibration and validation experiments.

 The high costs are driven by the inability to use existing data sets for key species, as these do not include the necessary information for parameterization, and the
number of species to be tested.

The model needs reliable - BOX 1: Main parameter of a GUTS-SD model?
underlying data to be used What is needed Can the data _— P

as a tool in risk
assessment

to still have a | generation effort be
reliable model? reduced? * Dominant rate kg

- The dominant rate constant links the external concentration of a
chemical to the internal concentration of an organism.
- kp can be dominated by elimination or damage recovery.

* Threshold z

- zis a fixed parameter that describes when a hazard (chemical)
results in mortality, i.e. once the internal damage threshold is
exceeded

* Killing rate k,
- k. relates the probability of a mortality event to the scaled damage as
it rises above the threshold z.

Calibration and validation Do all species need a full calibration
of multiple species and validation data set for a
requires a large effort multispecies assessment? - Increased scaled damage increases mortality.
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Chemical/species characteristics Parameter correlations Effect concentration (EC,) aggregation
* A toxicokinetically driven dominant rate ky can| * The main GUTS-SD parameters were shown to * Using confidence intervals (Cl) to account for
be predicted by: correlate with each other across species?*: uncertainty of EC., values in an SSD approach-:
- QSARs - Killing rate k, correlates negatively with the - Highlights the uncertainty propagation from EC., to
- Measured internal concentration threshold z HC,
- Surface to Volume Ratio of species or - Dominant rate ky correlates negatively with the - Highlights for which species uncertainty occurs
developmental stages3 killing rate k,
> Requirements for this approach: > Requirements for this approach: > Requirements for this apprgach;
- The other main parameters (BOX 1: threshold z - Correlations need to be confirmed in the calibration - Ability to group species by their overlapping Cls on
and killing rate k,) considerably overlap. - Validation efforts could be made dependent on EC, values
- Species difference is solely by toxicokinetics correlating parameters; e.g. for each parameter that - For SSDs, EC, — Cl values may overlap for one or more
(dominant rate k) is independent, additional species could be validated groups of species.
» Validation effort could be reduced to 1 » Validation effort could be reduced to 1 species, ifl > Validation effort could be reduced to
species all GUTS-SD parameters correlate representative species per Cl group.
» Validation effort could be reduced (e.g. to 2

species), if z and k, correlate (GUTS-SD)

Conclusion/discussion points/summary —

 We presented three approaches which would make efficient use of available data e

* With all these approaches we move from statistical data interpretation into the testing of mechanistic hypothesis. - g -
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* Following these approaches would reduce efforts to generate and evaluate data for using TKTD models for a SSD and increase the certalnty of the approach ] 1
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