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EDITOR'S NOTE:

This article is part of the special series “Practical Considerations for Application of Weight of Evidence in Chemical
Evaluations” and benefited from discussions at several symposia organized between 2015-2019 in conjunction with SETAC
meetings in SETAC's Geographic Units. This series aims to reflect the broad applicability of Weight of Evidence (WoE)
methodology in environmental risk assessment for chemical evaluations when combined with a classic tiered assessment
approach, applicable regardless of regulatory structures. The articles discuss transparent mechanisms for communicating
decision-making processes and critically examine case studies that lay out a guide for implementing WoE for improving
chemical evaluations to increase their acceptability by all affected parties for desired protection goals.

Abstract

The weight of evidence (WoE) approach conflates the aspects of quality, reliability, relevance, and consistency of data and
information to systematically strengthen the body of evidence and enable credible communication and decision-making on
chemical risk assessment. Between 2015 and 2019, the Society of Environmental Toxicology and Chemistry (SETAC) held several
workshops in all the geographical units with scientists and managers from academia, government, and business sectors focusing
on the chemical risk-assessment approach. This article summarizes the knowledge that informs the needs conceming application
of WoE, especially in the context of developing countries. This effort supports the use of existing data and test strategies for
assessing chemical toxicity, exposure, and risk, and highlights the critical process for risk assessors to convey and discuss
information sufficiency and uncertainty mitigation strategy with risk managers. This article complements the four articles in the
special series that provide a critical review of existing frameworks for chemical risk screening and management, and applications
of the WoE approach for assessing exposure in the aquatic environment, prediction of fish toxicity, and bioaccumulation.
Collectively, the articles exemplify the use of WoE approaches to evaluate chemicals that are data rich and/or data poor for
decision-making. They integrate the WoE concepts and approaches into practical considerations and guidance, and help to
scale the value of WoE in supporting sound chemical risk assessment and science-based policy implementation. Integr Environ
Assess Manag 2023;19:1188-1191. © 2023 The Authors. Integrated Environmental Assessment and Management published by
Wiley Periodicals LLC on behalf of Society of Environmental Toxicology & Chemistry (SETAC).
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INTRODUCTION

This special series includes four articles that demonstrate
practical aspects for the application of weight of evidence
(WoE) in chemical evaluations and risk management. The
articles stem from the Society of Environmental Toxicology
and Chemistry (SETAC) workshops held between 2015 and
2019 in North America, Europe, Asia, Latin America, and
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the various SETAC Geographic Units (GUs). The workshop
series began in 2015; the last workshop in 2019 occurred
before the coronavirus pandemic forced SETAC to place face-
to-face meetings on hold. Chemical management consid-
erations addressed at the workshops entailed all life cycle
aspects of chemicals including development, production,
regulation, use, and eventual disposal and remediation where
necessary. Although risk-assessment workshops were held in
all SETAC GUs, GUs with low- and middle-income countries
and resource-limited regions were emphasized: Asia-Pacific
(two workshops), Latin America (three workshops), and Africa
(one workshop). The workshops brought together scientists
and managers from academia, government, and business
to collectively achieve a diverse perspective aligned with
SETAC's tripartite philosophy.

KNOWLEDGE AND PERSPECTIVES FROM SETAC
WORKSHOPS

We view the workshop efforts and the four articles in this
special series as complementary to and examples of the basic
WoE principles outlined by the Organization for Economic
Co-operation and Development (OECD, 2019). The OECD
underscored the importance of flexible approaches to ap-
plying WoE concepts and noted that guiding principles and
key elements can be employed to develop frameworks that
range from simple and pragmatic approaches to more elab-
orate systems, depending on the context. Our collective ex-
perience from the workshops is that those recommendations
are especially valuable. In particular, developing countries are
challenged when considering the reliability and relevance of
available information at early stages of the risk-assessment
and risk-management process. The workshops held by SETAC
on WoE revealed that developing countries were particularly
interested in the reliability of toxicity, exposure, and derived
benchmark values published by other countries for screening
or regulating chemicals. There was also strong interest in the
applicability of testing strategies being developed in their
academic and governmental institutions for assessing toxicity,
exposure, and risk. Over the past several decades, developed
countries such as those in North America and Europe and
Japan and Australia have developed testing- and risk-
assessment strategies for chemicals. These strategies were
based on experience and with consideration of the types of
environments where chemical exposure might occur and for
model organisms reflective of ecological receptors common
to these environments. Common questions raised at the
workshops by scientists and regulators from developing
countries concerned how evaluations of new chemicals or use
in specific environments and exposures to receptors will differ
from those used to develop data within the various developed
countries. These questions point to the value of an approach
for the risk assessors involving a review of the technical factors
and assumptions underlying existing data and chemical
benchmarks to judge the reliability and identify data gaps.
The same thoughtful consideration is valuable for judging
the applicability and usefulness of testing and assessment
strategies being developed by the countries' academic and

governmental institutions for assessing exposure, effects, and
risks. These questions about data reliability and appropriate
testing procedures underscore the importance of considering
WoOE at the earliest stages of an assessment process to ensure
information is reliable and relevant. With that in mind and
presuming formal systems are not fully developed, we rec-
ommend that countries, governmental agencies, and tech-
nical advisory groups consider incorporating WoE at early
stages (e.g., even at screening levels stages) and then use
a tiered approach as necessary to acquire and evaluate
additional information.

Another key outcome of the workshop discussions is
recognition of the importance of communication between
the risk assessors and risk managers. From a technical and
decision standpoint, a central question raised by discussants
regards the sufficiency of information. We considered this
and offer our thoughts on this important aspect of the
process (Figure 1).

SPECIAL SERIES ARTICLES

The four articles in this special series illustrate the use of
WoE approaches to evaluate chemicals that are data rich
and/or data poor and inform decision-making even based
on limited information. It should be noted that the appli-
cation of a WoE approach does not increase or decrease the
risk of the chemical but rather improves the quality of an
assessment by reducing uncertainty surrounding the like-
lihood that existing conditions can or cannot cause an ad-
verse effect or that a hypothetical future action (or condition)
will cause an adverse effect. The context and objectives for
the four articles are outlined below.

® Moore et al. (2023): “Frameworks for screening and risk
management of chemicals and advanced materials: A
critical review” provides a comprehensive review and
critical comparison of 12 existing frameworks on the
evaluation and management of chemical or material risk
encompassing regional, national, and international au-
thorities and purposes. The article discusses and sum-
marizes issues, and provides recommendations to
improve data transparency and accessibility, and com-
munication of evaluation. It also outlines a risk-
management framework and process, thus providing a
foundational relevance to stage the articles in the special
series for enabling and supporting chemical manage-
ment and policy implementation.

¢ Miglino and Holmes (2023): “Applying weight of evi-
dence methods to assessing exposure in aquatic envi-
ronments: Comparing lines of evidence” delineates and
strengthens the less examined application of WoE to
exposure assessment via two case studies of aquatic
exposure assessment. The process and analysis of the
quality and reliability of the exposure data and lines of
evidence (LoEs) illustrate the relevance of the WoE ap-
proach and how it can be applied to reduce uncertainty
in the prediction of and decision-making on exposure
concentrations.
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Is information
NO sufficient to YES

identify gaps in
knowledge and
other needs

support the defined
decision?

proceed as
appropriate

This question typically involves the following interactions and actions:

Best Practices

* Through communication, the risk assessor has a good understanding of the decision context and the
decision maker has a good understanding about the risk assessment process.
* Therisk assessor has communicated the WoE considerations that underpin the confidence the

assessor has in the results.

* Therisk assessor and decision maker have developed a shared understanding of uncertainties
* Stakeholders affected by the decision have been involved as appropriate.

Possible Outcomes

* The decision maker finds that the WoE is sufficient to make a judgement that risks are acceptable
and/or can be managed. The information is integrated with other information relevant to the decision.
* The decision maker finds that the WoE is sufficient to judge that the risks are unacceptable for

anticipated condition or use.

* The decision maker finds that the WoE is not sufficient to make a judgement. The assessor and
decision maker discuss what information is needed to adequately reduce uncertainty and support a
decision. A decision is made on whether to proceed with that work. That decision may involve
considering other factors such as costs, uncertainties, and alternatives.

FIGURE 1 What is involved in answering the question: Is information sufficient to support the defined decision?

e Belanger et al. (2023): “Weight of evidence tools in the
prediction of acute fish toxicity” focuses on thorough and
practical aspects of applying WoE to acute fish toxicity
(AFT), one of the most common regulatory environ-
mental hazard assessment endpoints. It provides an in-
depth discussion of how WoE contributes to assessing
AFT with animal alternative assays including various LoEs
and a statistical approach to support estimation of AFT
that replaces or reduces animal use as well as delineating
the important attributes for a successful WoE for AFT.

Amot et al. (2023): “A weight of evidence approach for
bioaccumulation assessment” discusses the aspect of
how the Bioaccumulation Assessment Tool (BAT), which
illustrates an iterative and tiered organizational frame-

work for integrating various LoE, supports a consistent
and transparent WoE framework to address uncertainty
challenges of measured or model-predicted data (data-
poor chemicals) for bioaccumulation assessment and
regulatory decision-making.

CONCLUSION

This article and the others in the special series are
intended to serve as a bridge between integration of the
WoE concepts and approaches into practical consid-
erations and guidance and scaling the value in enabling

sound chemical risk assessment and science-based policy
implementation, especially for developing countries. As a
leading scientific global society, SETAC can and should
continue to play a key role in providing training and
workshops to advance application of WoE in chemical
management and allow the exchange of experiences and
new, emerging knowledge from the tripartite community
to refine and broaden the reach of the approach.
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