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1. Introduction

Weight of Evidence (WoE) is frequently cited as the basis on which risk assessment conclusions are
made. However, multiple interpretations and a lack of consensus about its meaning could potentially
compromise communication between diverse stakeholders in the decision-making process. In
response to this issue, an analysis of the WoE approach was initiated by Health Canada’s Science
Policy Directorate in 2010, as a project under the Task Force on Scientific Risk Assessment.

By examining current interpretations and identifying potential best practices, this analysis aims

to enhance the consistency and coherence of risk assessments across the Department.

2. Purpose and scope

The current document aims to inform senior management about WoE in Health Canada risk
assessments by providing an overview of the approach in terms of its:

¢ role in scientific risk assessments;
e main guiding principles; and
e application by various risk assessment programs at Health Canada.

In addition, this explanatory document serves as a value-added Departmental resource of high level
contextual information and guiding principles to supplement program specific guidelines, procedures
and/or tools.

While this document acknowledges that WoE could also be applied in the risk management decision
making context, where scientific evidence is weighed against other policy considerations, it will not
expand on this information as it is considered not within the scope of this document.®

o The terms evidence, information and data are used interchangeably in this document, and refer to general scientific usage, not specific

legal definitions of what constitutes evidence, or “admissible” evidence, in a court of law.
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3. Role inrisk assessments

In general, scientific risk assessments encompass the following steps: identifying and characterizing
the hazard, assessing the exposure, and characterizing the risk; risk assessments also play an
integrated role in an evidence- informed decision making process which also involves managing
and communicating the risk.

WOE in the risk assessment context is defined in Health Canada Decision-Making Framework
for Identifying, Assessing, and Managing Health Risks (Health Canada, 2000) as:

“A qualitative measure that takes into account the nature and quality of scientific studies intended
to examine the risk of an agent. Uncertainties that result from the incompleteness and unavailability
of scientific data frequently require scientists to make inferences, assumptions, and judgements in
order to characterize a risk. Making judgements about risk based on scientific information is called
“evaluating the weight of evidence”.

The above description can be interpreted to implicitly include two separate concepts frequently
associated with WoE terminology:

1. Totality of Evidence: what types and sources of information are to be gathered and considered
for subsequent assessment; and

2. Weighing Evidence: how such individual sources of evidence are assessed and integrated
into an overall conclusion or recommendation.

Totality of evidence can be influenced by varying interpretations of “all” available or relevant evidence
to date. This concept provides the opportunity to make use of information/studies that may be
regarded insufficient individually, but which contribute to a total “weight of evidence” case in support
of conclusions during risk assessment when they are considered alongside other studies/sources of
evidence. Moreover, an evaluation of evidence and of any subsequent decision can be reassessed,
at a later date, based on the availability of data that may not have been readily available at the time
of the original assessment.

The latter, methodological concept of weighing evidence is applicable to most risk assessments.
While specific methodologies and tools used for assessing and integrating evidence (e.g., quantitative
or qualitative) may vary and are context dependent, the general principles for the assessment and
integration process remain the same.
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4. General principles

The inter-relationship of the above two concepts, and the general principles of the WoE approach
outlined below, is presented in Annex 1, for illustrative purposes only. The Totality of Evidence
concept includes the general principles 4.1, 4.2, and 4.3, while the methodological concept of
Weighing Evidence can be subdivided into the general principles of 4.4 and 4.5. Regardless of
specific interpretations of terminology, the following steps are applicable to building a “weight of
evidence” case for a given risk assessment conclusion or recommendation.

4.1 GATHERING “ALL” AVAILABLE EVIDENCE

Multiple sources and types of evidence may be gathered or submitted and considered in context

of “all” available evidence to date. Depending on the regulatory data requirements, the full spectrum
of sources and types of evidence may include: randomized controlled clinical trials, company and/or
third party generated studies of a proprietary nature, peer-reviewed, published scientific literature,
expert opinion reports, decisions and analysis reports from regulatory authorities, incident reports,
adverse reactions submitted to regulatory authorities, and unpublished data.

4.2 ASSESSXIVIDUAL STUDIES

General criteria for inclusion/exclusion are useful when screening “all” evidence gathered for

further consideration. While specific terminology and scope for inter-related screening criteria such as
“quality”, “reliability”, “relevance”, etc. could differ across various regulatory programs and agencies,
the underlying principles are common. Assessment could involve use of specific scoring tools and/or
best professional judgement. Acceptable studies that meet standards for inclusion are assessed
further in subsequent steps of the WoE approach, while unacceptable studies may be excluded

from further consideration. For example, unpublished data, or data irrelevant to the risk assessment
endpoint in question, may be excluded from further consideration or may be given a lower weight
when assembling the lines of evidence. When necessary, the rationale for including (or excluding)
studies could be documented in the relevant report.
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4.3 ASSEMBLING LINES OF EVIDENCE

The types and sources of evidence considered are diverse and vary considerably in level of detail.
Depending on the context of the risk assessment in question, individual studies or data sources are
often assessed as distinct lines of evidence on their own, or considered in concert with other similar
studies that together constitute a particular “line of evidence”. Such lines can be organized according
to unifying characteristics, such as source or type of data (e.g., animal data, human data, clinical
trials, and literature data). Separate lines of evidence can also be drawn along sub- components of
risk, such as hazard, exposure, human health, environmental safety, or other characteristics such as
studies which support or counter a particular conclusion. These lines can be further subdivided into
more specific lines. For example, “hazard” can be divided into specific organ systems (hazard to

the liver, kidneys, brain, etc.).

4.4 ASSESSING LINES OF EVIDENCE

Lines of evidence are assessed against various criteria that are dependent on the context of the
particular endpoint in question. Risk assessments can be hypothesis driven, and designed to answer
yes/no questions (e.g., is substance x a carcinogen?). In such instances, several lines of evidence
(e.g., carcinogenicity studies, genotoxicity studies, or mechanistic data) can each be assessed based
on criteria such as the strength/robustness of evidence in support of, or against, a given conclusion
for each particular line.

Other risk assessments can address more general questions (e.g., what product/source is the likely
cause of iliness outbreak y?). In such instances, some lines of evidence, such as epidemiological data,
can be assessed based on specific criteria such as strength of association, consistency, specificity,
temporality, biological gradient/ dose-response, plausibility, coherence, experimental evidence, and
analogy (e.g., the Bradford Hill (1965) criteria for causal inference). Depending on the context of the
particular line of evidence involved, other criteria not described here could also be applicable. The
assessment can be quantitative, by assigning a weight or value to each line of evidence assessed,

in the form of probabilities, alphanumeric values, or qualitative by descriptions such as “weak” or
“strong”, or implicit, in the form of logic models and decision trees that by default emphasize the
importance of certain lines of evidence over others.

Assigned values or descriptions reflect the relative “strength” of a particular line of evidence, which is
negatively impacted by the uncertainty and variability in datasets contributing to each line of evidence.
Departmental documents elaborating on uncertainty and/or variability include, but are not limited to:

A Framework for the Application of Precaution in Science-based Decision Making about Risk (Privy
Council Office, 2003) and the Health Products and Food Branch’s Guide for Conducting Health Risk
Assessments in Humans (Health Canada, 2011).
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4.5 INTEGRATING MULTIPLE LINES OF EVIDENCE

The determination of the relative contributions of various lines of evidence to the overall conclusion
can be performed in a single step, qualitative process, using best professional judgment. More
systematic methods of quantitative integration can also be employed, where scores for individual lines
of evidence may be adjusted by weighting factors that reflect the relative importance of a line within
the overall body of evidence, and then mathematically integrated into a final value. However, scoring is
not easily applicable in a context such as risk assessment, due to the large complexity of the different
sources of information available.

The integration of values/weights is an iterative process that is repeated at many levels: within
individual studies, across similar studies into a collective value for a particular line of evidence, and
across multiple lines of evidence into an overall risk assessment conclusion or recommendation. For
example, to determine whether a compound affects the liver, one collectively examines and integrates
clinical chemistry findings along with organ weight and histopathology data within a single study,

or across multiple similar studies (e.g., to assess dose-response). For integration across collection

of studies for a given assessment endpoint (e.g., whether a compound is carcinogenic) one can
collectively examine and integrate carcinogenicity studies, genotoxicity studies and mechanistic data.
For conclusions regarding overall risk, it is necessary to integrate lines of evidence related to hazard
and exposure. Further integration of human health risk and environmental risk may contribute to an
overall risk profile.

5. Application at Health Canada

Assessment of scientific evidence is a crucial component of risk assessment and decision making at
Health Canada. Moreover, for many of the regulatory programs in the Department, risk assessment
conclusions (referred to as risk characterization) are often made based on the likelihood of association
between a particular substance/activity and associated health effects. In this context, a WoE approach
is frequently cited as the basis on which conclusions are made using the best available information to
date that can be gathered, assessed, and integrated using various qualitative and quantitative methods.

The mandate and scope of risk assessment and/or risk management activities of the various programs
vary significantly across the Department (see A Primer on Scientific Risk Assessment at Health
Canada, Saner, 2010). Each program operates within the constraints of program-specific legislation.
Differences in legislation and program goals impact time available for assessment of each particular
product or activity, the amount and quality of information that is available to date for assessment, and
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the degree of flexibility in interpretation and application of WoE as a risk assessment approach. Each
program is also impacted by international guidelines for specific subject areas and the sector-specific
context in which regulations may be often harmonized globally. The varying issues and the context
under which regulatory decisions are made, and the scope of potential risk management options

and recommendations that can be explored also differ across and within programs.

A survey was conducted to determine how WoE was applied across the department. All branches
surveyed responded, including the Health Products and Food Branch (HPFB), the Healthy Environments
and Consumer Safety Branch (HECSB), and the Pesticide Management Regulatory Agency (PMRA).
The general principles of the WoE approach are applied by most programs surveyed. Specifically,
most risk assessments follow the steps of gathering and assessing individual studies and sources of
evidence, assembling studies into context specific lines of evidence, and assessing and integrating
multiple lines of evidence into an overall conclusion or recommendation. Most programs interpret WoE
to include concepts such as the totality of evidence (i.e., the evidence to be gathered and considered),
as well as the weighing of evidence (i.e., how such evidence is assessed and integrated into a final
conclusion) (see Annex 2).

The application of specific criteria and tools are context specific, and are outlined in various program
specific guidelines, standard operating procedures, working documents, etc. Program documents
outlining application of the WoE approach have been specifically developed for such purposes when
considered necessary. For example:

e Weight of Evidence: Factors to Consider for Appropriate and Timely Action in a Foodborne
lliness Outbreak Investigation (Health Canada, Public Health Agency of Canada, and Canadian
Food Inspection Agency, 2011);

e Framework for Initiating and Conducting Risk Analysis Activities on Microbial Hazards in Food
(Health Canada, 2017);

¢ Food Investigation Response Manual (Canadian Food Inspection Agency, 2017);

e Science Policy Note: General Exposure Factor Inputs for Dietary, Occupational, and Residential
Exposure Assessments (Health Canada, 2014)

e federal Contaminated Site Risk Assessment in Canada: Supplemental Guidance on Human
Health Risk Assessment for Country Foods (HHRAFoods) (Health Canada, 2010);

e Notice to Product License Applicants— Traditional Claim Submissions: Evidence Criteria and
Evidence Assessment Template (Natural and Non-prescription Health Products Directorate, 2010);
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e Pathway for Licensing Natural Health Products used as Traditional Medicines (Natural and
Non-prescription Health Products Directorate, 2012a)

e Pathway for Licensing Natural Health Products Making Modern Health Claims (Natural and
Non-prescription Health Products Directorate, 2012b)

Program documents of a more general nature include:

e Health Products and Food Branch’s Guide for Conducting Health Risk Assessments in Humans
(Health Canada, 2011);

e Framework for Science-Based Risk Assessment of Micro-Organisms Regulated under the
Canadian Environmental Protection Act, 1999 (Environment Canada, Health Canada, 2013);

e All Hazards Risk Assessment Methodology Guidelines 2012-2013 (Public Safety Canada 2018)

As mentioned above, documentation on how the risk assessment is conducted and the rationale

for either including or excluding certain sources of evidence is a critical component of the decision
making process. Similarly, while the WoE approach is consistently applied in most risk assessments
across the Department, explicit use of WoE terminology is not always documented. In some instances,
WOoE terminology is used, but the specific application of the WoE approach is not elaborated.

On occasion, WoE terminology is used when actually referring to levels of evidence or standards

of quality of individual studies. In some instances, WoE terminology is also used in place of actual
descriptions of the strength/robustness of overall conclusions/recommendations, or in place of legal
terms such as preponderance of evidence, which simply means more likely than not.

The majority of risk assessment reports, however, provide a logical narrative description of the

relative strengths or weaknesses of various lines of evidence considered. For most risk assessments,
individual lines of evidence are pooled and integrated into a final conclusion based on best professional
judgment, and not mathematical formula. Narrative descriptions of the rationale for such judgments are
usually provided, including explanations of how certain lines of evidence are more important than others
in determining the overall risk assessment conclusion/recommendation. Some reports, however, simply
list lines of evidence assessed and proceed directly to the overall risk assessment conclusion, without
explicit documentation of how the multiple lines of evidence relate to one another, or the rationale
behind the integration process.
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6. International context

The WoE approach is routinely applied by most scientific risk assessment agencies internationally
and while several definitions for WoE exist, there is no single, universal standardized/commonly
agreed upon definition or specific guidance on how to implement a WoE approach. For example,
recent guidance on the use of the WoE approach and “totality of evidence” has been published by
the European Food Safety Authority’s Scientific Committee (EFSA, 2017a), which stated that “weight
of evidence assessment is a process in which evidence is integrated to determine the relative support
for possible answers to a scientific question. The term ‘weight of evidence’ on its own is the extent to
which evidence supports possible answers to a scientific question.”

The United States Environmental Protection Agency (EPA, 2003) outlines WoE in various guidelines,
in both the totality of evidence context, and the methodological context of the weighing of multiple
lines of evidence, e.g.:

“The weight-of-evidence approach considers all relevant information in an integrative assessment
that takes into account the kinds of evidence available, the quality and quantity of the evidence, the
strengths and limitations associated with each type of evidence and explains how the various types
of evidence fit together.”

However, in a review of the EPA’s Integrated Risk Information System (IRIS) process, the National
Research Council (2014) found that:

“systematic review and weight-of-evidence analysis have historically been described in various ways,
and the terms are sometimes used interchangeably; this vagueness in use of terminology results in
some confusion as to what the terms mean in practice... The committee views weight-of-evidence
analysis as a judgment-based process for evaluating the strength of evidence to infer causation.
However, it found that the phrase as used in practice has become too vague and is of little scientific
use. An IRIS assessment must come to a judgment about whether a chemical is hazardous to human
health and must do so by integrating a variety of lines of evidence. Therefore, the committee found
the term evidence integration to be more useful and more descriptive of the process that occurs
after completion of systematic reviews.”

Similarly, the U.S. Environmental Protection Agency’s National Center for Environmental Assessment
(2015) takes an integrated approach to science assessments for reviews of national ambient air
quality standards:
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“The U.S. EPA integrates the evidence from across scientific disciplines or study types and
characterizes the weight of evidence for relationships... drawing upon the results of all studies judged
of adequate quality and relevance per the criteria... consider aspects, such as strength, consistency,
coherence, and biological plausibility of the evidence, and develop causality determinations on the
nature of the relationships... includes evaluating strengths and weaknesses in the overall collection

of studies across disciplines.”

The European Chemicals Agency (ECHA, 2011 and 2016) outlines interpretations regarding the
methodological context of weighing evidence as follows:

“The weight of evidence approach commonly refers to combining evidence from multiple sources
to assess a property under consideration. It can therefore be a useful technique where, for example,
each piece of information or test alone is not sufficient to address a standard information requirement
but where it may be possible to combine the strengths and weaknesses of the individual studies to
reach a conclusion for a particular property.

The term weight of evidence (WoE) is neither a scientifically well-defined term nor an agreed
formalised concept characterised by defined tools and procedures. It can, however, be regarded
as an evidence-based approach involving an assessment of the relative weights (values) of different
pieces of the available information that have been gathered. Application of this concept can be
achieved either in an objective way by using a formalised procedure or by using expert judgement.
Factors such as the quality of the data, consistency of results, nature and severity of effects,
relevance of the information will have an influence on the weight given to the available evidence.”

This concept of weighing evidence is supplemented by the totality of evidence concept within the
Regulation on Registration, Evaluation, Authorisation and Restriction of Chemicals (ECHA, 2017):

“There may be sufficient weight of evidence from several independent sources of information
leading to the assumption/conclusion that a substance has or has not a particular dangerous property,
while the information from each single source alone is regarded insufficient to support this notion.

There may be sufficient weight of evidence from the use of newly developed test methods, not
yet included in the test methods referred to in Article 13(3) or from an international test method
recognised by the Commission or the Agency as being equivalent, leading to the conclusion that
a substance has or has not a particular dangerous property.

Where sufficient weight of evidence for the presence or absence of a particular dangerous property
is available:

— further testing on vertebrate animals for that property shall be omitteqd,

— further testing not involving vertebrate animals may be omitted.

In all cases adequate and reliable documentation shall be provided.”
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The World Health Organization’s International Programme on Chemical Safety has published two
guidance documents regarding uncertainty in risk assessment: Uncertainty and Data Quality in
Exposure Assessment (WHO, 2008), which explicitly addresses WoE: “to the extent possible, the
combined effect of different sources of uncertainty on the exposure or risk predictions, perhaps based
on a weight-of-evidence methodology in the absence of quantitative data, should also be considered”,
and a Guidance Document on Evaluating and Expressing Uncertainty in Hazard Characterization
(WHO, 2017).

The Food and Agriculture Organization of the United Nations and the World Health Organization

(FAO/ WHO, 2009) discussed using a WoE approach to the risk characterization of microbiological
hazards in food: “the weight of evidence should be evaluated according to clearly specified, scientific
criteria. As more criteria are satisfied, the weight of evidence indicates a more credible risk.” FAO/WHO
anticipated that “weight-of-evidence determinations will become increasingly prominent in risk
assessments of microbiological pathogens in food.”

The Organisation for Economic Co-operation and Development (OECD, 2015, 2017, 2018) defines
WoE as “a comprehensive, integrated, often qualitative judgment of the extent and quality of
information supporting an hypothesis for which the approaches and tools vary, depending on the
context.” WoE methodology is used in their “Adverse Outcome Pathway (AOP)/Mode Of Action
(MOA)” framework for the development and use of “Integrated Approaches to Testing and
Assessment” (IATA):

“Evaluation of existing information or generation of additional data within an IATA can be
performed on the basis of a non-formalised Weight of Evidence (WoE) approach or by using
predefined, structured approaches such as Sequential Testing Strategies (STS), Integrated
Testing Strategies (ITS) or their combination.”

In considering the use of a WoE approach, Codex Alimentarius (2014) cautions that “The weight of
evidence integrating quantitative and qualitative data may permit only a qualitative estimate of risk.”

Taken together, the above definitions from key international partners are consistent with current
Health Canada interpretations of the WoE approach.
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7. Conclusions

While specific tools and methodologies are often context-specific to particular program areas, the
underlying principles of the WoE approach, in which multiple sources of information are gathered,
assessed, and integrated into an overall conclusion, are commonly applied across the Department,
and are judged to be consistent with international practice.

Presently, inconsistencies occur not in the high level applications of the overall WoE approach.
Rather, they result when WoE terminology is applied when actually dealing with standards of quality
of individual studies or strength of overall conclusions/recommendations.

Given the context specific nature of each risk assessment and the diversity of tools and criteria
applicable, transparent documentation of the specific application of the WoE approach is especially
important. There are opportunities for harmonization, and adherence to a simple checklist is a step
towards this goal (see Annex 3). Program areas are encouraged to take the relevant steps (e.g.,
updating internal guidelines) to further improve the documentation aspect in reports that provide
the risk assessment in support of subsequent risk management options/regulatory decision, which
includes elaborating on what is meant by WoE, when necessary. Additionally, graphically based
evidence maps, profiles, or tables may be helpful as supplementary tools for communication from
risk assessors to risk managers.
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Annex 1

Graphical Representation of the Weight of Evidence Approach

in the Context of Scientific Risk Assessments

Totality of Evidence: conceptual interpretations of scope and nature of evidence for consideration
GATHERING “ALL" EVIDENCE

NOOgoQoQgop

ASSESSING INDIVIDUAL STUDIES (for ‘quality, ‘relevance; etc...)
(Note: Individual studies may not meet standards for all criteria, but still could be considered if contributing to a weight of evidence case when pooled

with other studies.)
| ) Exclusion

Inclusion

» OO

ASSEMBLING LINES OF EVIDENCE (context specific)
Line 1: Line 2: Line 3:

=l elee v
|

Weighing Evidence: methodological approaches for assessing and integrating evidence into an
overall conclusion

ASSESSING LINES OF EVIDENCE (for causality, hazard, exposure, etc...)
INTEGRATING MULTIPLE LINES OF EVIDENCE
Example 1: Weight of Evidence Summary for Foodborne lliness Outbreak’

Lines of Evidence Criteria assessed Qualitative Description
Line 1 A. Does the organism show suitable diversity by PFGE?
(Laboratory Investigation: Strength of B. Are clinical and food isolate PFGE patterns indistinguishable by enzymes?
Microbiclogical Evidence: Determining the C.What is the historic frequency of the PFGE pattern combination? (Weak....Strong)

Relevance of Food and Clinical Isolates that Match | D. Are other subtyping results available; are they consistent with PFGE?
by Pulsed-Field Gel Electrophoresis (PFGE}*)

Line 2 + Does the product identity allow direct tracing to the manufacturer?
(Food Safety Investigation: Traceback and Trace + Can the point of purchase be identified?
Forward) + Can the product identity lead to manufacturer? (Weak....5trong)

» Distribution Channel
+ Can the product be traced back to the wholesaler?

Line 3 « Plausibility, + Strength of the « Dose-Response,

(Epidemiological Investigation) - Consistency, association, . etc... (Weak....Strong)
« Specificity, + Temporality), |

Overall condusion The WoE case for product Y as source of contamination for Foodborne lliness Outbreak X is (Weak....Strong)

Example 2: Weight of Evidence Summary for neurobehavioural effects of bisphenol-A at low doses in rodents (below
reproductive/ developmental NOAEL)?

Criteria Assessed Qualitative Description
Rigour of overall dataset limited
Power of overall dataset . limited
Corroboration/consistency | limited
Biological Plausibility/coherence I limited

Overall weight of evidence for neurodevelopmental effects in rodents at low level exposures (exposure below the NOAEL for

reproductive/developmental toxicity) limited

1 Weight of Evidence: Factors to Consider for Appropriate and Timely Action in a Foodborne lliness Outbreak Investigation. Health Canada, Public Health Agency of Canada, and
Canadian Food Inspection Agency. January 2011

2 Final Screening Assessment for the Phenol, 4.4° <(1-methylethylidene)bis-(Bisphenol AL Chemical Abstracts Service Registry Number B0-05-7. Environment Canada and Health Canada.
October 2008.
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Annex 2

Working level interpretation(s)/application(s) of Weight of Evidence

TOTALITY OF EVIDENCE *: WEIGHING EVIDENCE *":
Conceptual interpretations of the nature and Methodological approaches for the assessment and
scope of evidence sources for consideration integration of multiple lines of evidence to derive
at a final conclusion
Consideration of Consideration of studies | Qualitative Semi-quantitative | Quantitative
PROGRAM all available lines that individually may not | (e.qg., listing, (e.g., causal (e.g., probabilistic
of evidence to date, | meet standards for all best professional | criteria, logic tools or Multi-
as opposed to a criteria, but contributing | judgment) models, Criteria Decision
subset of data to a weight of evidence alphanumeric Analysis [MCDAY])
case when pooled with scoring or
other studies indexing)
Healthy Environments and Consumer Safety Branch (HECSB)
WAQB' / Water v v
WAQB / Air v v
New Substances —
NSACB2 Y Y Y
Existing Substances
— ESRABS Y Y Y Y
ERHSD* v v
CPSD® v v v v

Health Products and Food Branch (HPFB)
TPDS

BGTD? / Biologics
MHPD8

NNHPD®

VDD10

FD' / Novel Foods

FD / Nutrition
Labelling and Claims

FD / Microbial
Hazards

AN N N R N AN

AN N N R N AN
D N N N R N AN
D N N N R N AN

AN

v v v v v

Pesticide Management Regulatory Agency (PMRA)

HED12 v v v v v

1 Water and Air Quality Bureau, Safe Environments Directorate (SED)
2 New Substances Assessment and Control Bureau, SED
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8

9

Existing Substances Risk Assessment Bureau, SED
Environmental and Radiation Health Sciences Directorate
Consumer Product Safety Directorate

Therapeutic Products Directorate

Biologics and Genetic Therapies Directorate

Marketed Health Products Directorate

Natural and Non-prescription Health Products Directorate

10 Veterinary Drugs Directorate

11

Food Directorate

12 Health Evaluation Directorate

*

*

*

In general, the totality of evidence concept does not involve any actual “weighing” of multiple lines of evidence relative to each other,

and is thus not interpreted as part of the WoE concept by certain programs. Nevertheless, this concept is commonly recognized as part

of the scope of the WoE approach in the risk assessment context by most programs across the Department. Some differences are also
observed regarding the sub-concept of considering “all” available evidence and such apparent differences may be the result of more literal
interpretations of “all” available evidence by these programs compared to others, rather than a true reflection of actual differences of risk
assessment practices. Moreover, a precise interpretation of “all” is also dependent on the program area/regulatory requirements in terms

of the type of evidence that are required in order to support a submission. For example, for programs conducting risk assessments on
therapeutic products such as drugs and biologics, the requirements come from guidelines of the International Conference on Harmonisation
of Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH). On the other hand, pesticide evaluations utilize
guidance lists of required and conditionally required data, which differ depending on how and where the product is used.

Qualitative methods of assessing and integrating multiple lines of scientific evidence in Departmental risk assessment programs seem to
be the dominant application of the WoE approach for risk assessments across the Department. Specific qualitative methods can range
from simple listing of the evidence assessed, to more detailed narrative descriptions that explain the rationale behind the application of
best professional judgment, in which some lines of evidence are considered more important, and are given more weight, compared to
others. Semi-quantitative methods include systematic assignment of alphanumeric scores for each line of evidence, as well as logic
models, decision trees and causality analysis that implicitly give more weight to certain lines of evidence over others, even if actual numeric
scores are not assigned. Frequently referred to as “levels of evidence”, scoring tools are more often applied by programs involved in the
regulation of therapeutic products, for which such standards and scoring systems exist, and are practiced, by international counterparts.
Semi-quantitative methods employing hierarchal descriptors instead of alphanumeric scores are frequently employed in the context of
assigning value to causality criteria used in foodborne iliness outbreaks. Similarly, semi-quantitative descriptors for key events could be
used for Mode of Action (MoA) assessment of chemicals for carcinogenicity/mutagenicity. Quantitative methods are not widely used
across the Department, often due to limitations in availability of appropriate data.
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Annex 3

Checklist for Transparent Documentation of Weight of Evidence Approach
When weight of evidence terminology is used, specify intended meaning in relation to the
following concepts:

O Totality of Evidence: conceptual interpretations of the nature and scope of evidence

sources for consideration

0 Weighing Evidence: methodology for assessment and integration of multiple lines of evidence

For the risk assessment process, are the following documented?
O evidence gathered: all available to date, individual sources and types
evidence included for further consideration, and why (i.e., inclusion criteria)
evidence excluded from further consideration, and why (i.e., exclusion criteria)
lines of evidence assembled (list individual studies under each line)
assessment criteria applied to lines of evidence, and scoring tools used (if any)
values/weighting assigned to each line of evidence (e.g., descriptions, alphanumeric)

integration scheme (e.g., best professional judgment, mathematical formula, criteria framework)

O 0O0o0o0oaano

overall conclusion/recommendation(s)
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