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Preamble

A key component of CADTH's 2022 to 2025 strategic plan is to be a leader in the practice of evidence
appraisal, including real-world evidence (RWE)." CADTH has partnered with Health Canada, the Institut
national d’excellence en santé et en services sociaux (INESSS), and other health system stakeholders to
advance the integration of RWE into decision-making. RWE is defined as the evidence surrounding the usage
and potential benefits or risks of a medical product, derived from analysis of real-world data (RWD).? The use
of RWD as a primary or complementary data source to generate RWE is a possible way to reduce evidence
uncertainties. RWE provides an opportunity to include consideration of health technologies and potential
other benefits that lie outside those observed with traditional clinical trials, which can provide additional
context to the recommendations that facilitate decision-making. Regardless of evidence type or data source,
the principles outlined in this document highlight the importance of transparency in reporting to help ensure
the credibility of the evidence.

Prospectively planned randomized controlled trials (RCTs) continue to be the most robust tool for providing
evidence of drug safety and efficacy. However, while RCTs facilitate the collection of high-quality controlled
data, generalizability in the real world is limited. RCTs often do not address all research questions relevant to
assessments of comparative clinical effectiveness. Additionally, the conduct of RCTs is not always feasible
or ethical for certain diseases or disorders (such as some rare diseases) or patient populations (such as
children, pregnant people, or older adults).

CADTH and Health Canada are the co-chairs of the RWE Steering Committee, which includes pan-Canadian
health, government, and patient organizations; industry; academia; and data holders. The RWE Steering
Committee provided support and oversight for this initiative and received quarterly updates from the
Guidance for Reporting Real-World Evidence working group (WG). The Guidance for Reporting Real-World
Evidence WG included a Methods Authorship Team, a Leadership Review Team, and an Expert Methods
Panel including Stakeholder Panel members.

Guidance for Reporting Real-World Evidence lays the foundation for the use of RWE in regulatory approval
and Health Technology Assessment (HTA) in Canada, starting with the principles for reporting of RWE
studies. CADTH, Health Canada, and INESSS intend to use the guidance as appropriate for their individual
needs, aligned to the principles outlined in the document. This initiative forms the foundation for transparent
reporting of RWE studies in Canada and facilitates appraisal of RWE for the purpose of supporting
decision-making.

The overall purpose of this guidance is to promote standardization in the reporting of RWE studies for those
undertaking and submitting RWE studies of health technologies to support decision-making in Canada. The
specific objectives were to:

+ identify existing global guidance on principles and standards for reporting on RWE studies to create an
initial draft of Canadian RWE reporting standards that align with international standards
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« establish consensus on items to be included in the core reporting standards for Canadian RWE studies
through engagement with national and international experts in RWD and RWE.

A Methods Authorship Team embarked on a multistep, multistakeholder process to develop Guidance

for Reporting Real-World Evidence in collaboration with the Leadership Review Team, which included
representatives from CADTH, Health Canada, and INESSS. This process included mapping key concepts
identified via a review of existing RWE guidance, conducting an adapted Delphi process with an Expert
Methods Panel of Canadian and international experts, and facilitating discussions between experts including
representatives of key Canadian health system organizations, including CADTH, Health Canada, INESSS,
CIHI and Statistics Canada. A wide variety of stakeholders were engaged iteratively to provide feedback on
the guidance, through a public consultation period that included a series of meetings, public information
sessions, and an 8-week stakeholder feedback period. A Response to Stakeholder Feedback report outlines
the feedback received during this consultation process by theme and the modifications that were made to
the draft guidance.

This document will be most relevant to those developing and reporting RWE to regulatory and HTA bodies,
as well as those who review and appraise evidence. Guidance for Reporting Real-World Evidence outlines
principles that are intended to be consistent with regulatory and HTA standards both in Canada and
internationally. The expectation is that this document will be periodically updated or expanded over time as
the field of RWD and RWE evolves.

Guidance for Reporting Real-World Evidence
Authors and Contributors
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summary

Real-world evidence (RWE) is evidence on the use, safety, effectiveness, and cost of health technologies that
is derived from real-world data (RWD).?® Regulators, Health Technology Assessment (HTA) agencies, and
other stakeholders have recognized the necessity of incorporating high-quality RWE to help address evidence
gaps for decision-making.*® However, as the volume and types of RWE have rapidly expanded, there is a need
to promote standardization in the reporting of HTA and regulatory studies involving RWE.®

The variety and complexity of RWD sources, study designs, and analytical methods make the evaluation
of RWE studies challenging. Therefore, to optimize the utility and transparency of RWE studies to HTA
and regulatory bodies, it is important to develop a set of common principles and core standards for
reporting. Recent global initiatives have focused on developing tools to improve reporting, transparency,
and reproducibility of RWE studies. However, there is a need for further guidance and standards to ensure
that adequate information is provided to allow for thorough appraisal of RWE studies by regulators and
HTA bodies. Additionally, other reporting guidance documents have largely aimed to establish reporting
standards for either HTA or regulatory uses, but not both.” To address these needs, this document serves
as comprehensive, credible, and fit-for-purpose reporting guidance that aims to harmonize current RWE
principles for Canadian HTA agencies and regulators while maintaining alignment with international
standards. The recommendations in this guidance focus on transparent reporting, which will facilitate HTA
and regulatory appraisal of RWE.

What Is RWE?

Randomized controlled trials (RCTs) are the gold standard for establishing the efficacy and safety of health
technologies.®® However, trials often produce results for specific target populations and settings within
controlled environments, thus limiting the generalizability of results to patients in real-world settings.
Additionally, in some circumstances, such as the evaluation of drugs for rare diseases, trials that are
sufficiently powered to detect clinically meaningful treatment effects for important clinical outcomes are not
always feasible. RWE can potentially provide more generalizable evidence that fills knowledge gaps on the
effectiveness, safety, and cost of drugs, medical devices, and clinical interventions.

RWD are data relating to patient status and/or the delivery of health care collected from a variety of sources,
and can include electronic medical records, clinical and disease registries, and administrative databases.?%
RWD can also be drawn from other prospective sources, including pragmatic and hybrid trials. RWD can
provide information about medical history, demographics, socioeconomic factors, health behaviours,
experiences, clinical and functional outcomes, resource use, and costs.

RWE is defined as the evidence surrounding the usage and potential benefits or risks of a medical product
derived from analysis of RWD.2 RWE stemming from RWD can offer certain advantages over clinical

trial evidence, such as the inclusion of patients who are underrepresented in trials, like children or older
adults, patients from diverse ethnic groups, underserved and understudied populations, or patients with a
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high burden of multimorbidity. In addition, RWE about these populations can leverage expanded sample
sizes and longer follow-up periods that may not be feasible in clinical trials to inform decision-making on
use, effectiveness, safety, and patient experience with health technologies. RWE can also offer insights
into health care providers’ and patients’ or caregivers’ perspectives on issues related to accessibility,
acceptability, preferences, and ease of use of health technologies. There is potential to leverage RWE
across phases of the health technology development life cycle; for example, RWD can be used to estimate
the number of patients with rare diseases who may benefit from a new health technology, or to provide an
assessment of off-label efficacy of medications and devices. Regulators and industry partners have long
relied on RWE in pharmacovigilance and adverse event monitoring and reporting.

However, RWE has inherent limitations and is not necessarily appropriate to provide evidence in all
scenarios. Given the limitations with causal inference from RWE studies, RWE should not replace clinical
trial evidence, but rather is expected to supplement existing trial evidence as part of the broader body of
evidence for decision-making. For instance, RWE is often subject to bias and confounding. Issues with RWE
often include nonrandom assignment to treatment, and unblinded ascertainment of outcomes that may not
be adjudicated and verified with the same degree of rigour as in clinical trials. Further, the generation of RWE
requires many complex decisions and can vary largely in quality;® thus, reaching appropriate conclusions
from RWE requires transparent reporting and careful interpretation of the RWD source, study design, and
methods. Clear standards are needed to guide the reporting of RWE for decision-making to ensure adequate
understanding of these complex decisions.®

Overall Purpose and Main Objectives

The overall purpose of this guidance is to promote standardization in the reporting of RWE studies for those
undertaking and submitting RWE studies to support decision-making in Canada.

The development of this guidance was founded on the following main objectives:

+ to ensure that regulators and HTA agencies have sufficient information to evaluate a study for its
appropriateness of use for decision-making

+ to provide core reporting standards for RWE studies that align with global standards
« to prioritize transparency in reporting while accounting for practical challenges related to RWD and RWE.

Specific Objectives
The specific objectives were to:

+ identify existing global guidance on principles and standards for reporting on RWE studies to create an
initial draft of Canadian RWE reporting standards that align with international standards
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+ establish consensus on items to be included in the core reporting standards for Canadian RWE studies
through engagement with national and international experts in RWD and RWE.

About This Guidance

Standards for generating and reporting RWE have already been developed on a global level (refer to
Appendix 2); as such, this document was created to best align with international standards while providing
specific consideration of the Canadian context. The aim is for all submitted RWE to provide detailed reporting
that is relevant and useful for Canadian HTA agencies and regulators. Importantly, many of the components
of this guidance focus on ensuring the highest level of transparency possible in the reporting of RWE studies.

The present guidance aims to ensure that each RWE study will provide Canadian regulators and HTA
agencies with the information they require to appraise the study, to determine if and how the evidence should
be used to inform decision-making. Due to the complexity of the use of RWD and the substantial reporting
that is required, this guidance is not intended to educate or train readers on how to generate RWE; it is
written for an audience that is technically versed in RWD and RWE methods.

This document is a critical first step for strong foundational guidance on the overall reporting of RWE.
However, this guidance will be in a living document that will require updates, revisions, and extensions over
time. This guidance document allows sufficient flexibility for uses to accommodate the heterogeneous
nature of RWE and its rapid evolution, while ensuring that studies are sufficiently detailed and transparent
to facilitate regulatory and HTA appraisal and decision-making. Lastly, this document does not provide
guidance as to when or why RWE should be used (e.g., whether an RWE study is appropriate for a particular
research question or when to use RWE), but rather how to transparently report RWE.

Implementation Considerations

There are important considerations for operationalizing the recommendations provided in this document.
First, there are diverse RWD sources, RWE designs, and uses of RWE. This guidance was written in a manner
that allows for flexibility in its use for a variety of RWE applications. As such, some recommendations in this
document will not apply to all RWE studies. For example, utilization or burden of disease studies may not
require all components described in this guidance. Second, we recognize that some therapeutic areas, such
as rare diseases or medical devices, present unique challenges in the generation of RWE (e.g., identifying
comparator groups). The recommendations in this document have been designed to allow sufficient
flexibility to address and describe these challenges in studies.

We anticipate that this document will be updated periodically to incorporate lessons learned as the science
evolves. Future efforts can address challenges observed in the operationalization of recommendations for
reporting RWE and explore potential extensions of this document as the field of RWE evolves.
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Background and Methods

This guidance was developed through an iterative process with the support of Canadian and international
RWE experts and stakeholders. Full details of how this guidance was developed are reported in Appendix 1.
In brief, a state of knowledge report created by INESSS® and an environmental peer-reviewed literature scan
by CADTH on the use of RWE and RWD to support decision-making in drug assessments'? were leveraged
and expanded to identify relevant documents surrounding international RWE guidance, including systematic
reviews, reporting guidelines, and policy statements. Additional documents were identified using a citation-
review method and expert consultation. The resulting set of documents was reviewed to develop candidate
reporting recommendations for expert review; as such, all recommendations were based on existing
guidance and reporting standards. In total, 37 documents were reviewed (refer to Appendix 2 for the full list).
Recommendations on the reporting and conduct of RWE from all identified documents were independently
extracted by 2 investigators; a third investigator reviewed the extracted data for accuracy.

All recommendations across documents were organized into a matrix categorized by type of
recommendation (i.e., reporting versus methodological considerations) and study component (e.g.,
exposures). A total of 200 candidate recommendations were included in a questionnaire developed by
the methodological authorship team that was shared among the group of 15 Canadian and international
experts. Experts were asked if each candidate recommendation should be included in guidance for
standards on the reporting of all RWE studies intended for any health technology or regulatory use

in Canada. A recommendation was included or excluded based on whether there was 70% or greater
consensus on its importance by the experts. Recommendations that did not achieve 70% or greater
consensus were discussed in a large group meeting and revised as needed or excluded. Experts had a
chance to flag recommendations they wished to discuss even if consensus was reached, and this was
done for 1 recommendation. A draft report was shared with the experts for review and feedback, which
was subsequently collated and incorporated by the Methods Authorship Team. Outstanding points of
disagreement were discussed at a second in-person meeting, and consensus was achieved using the same
process previously described.

Throughout its development, the guidance document was reviewed for alignment with current international
standards and its suitability for the Canadian context for health technologies. Additionally, a robust
stakeholder consultation process and public feedback period was facilitated to ensure engagement

with members of the Canadian health technology ecosystem. A draft report was posted on the CADTH
website for public and stakeholder feedback for 8 weeks. The Methods Authorship Team and Leadership
Review Team participated in multiple in-person and virtual events, and leveraged established networks

to provide multiple opportunities for additional feedback to be submitted. The Methods Authorship Team
and Leadership Review Team collaboratively reviewed the feedback and grouped comments into either
general themes that could be applied throughout the document (e.g., consistency of language) or RWE
reporting—specific feedback. Major revisions to the document to address RWE methods—specific feedback
were presented to the Expert Methods Panel for final approval and included or excluded based on whether
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there was 70% or greater consensus from the Panel. Items not reaching 70% or greater consensus or flagged
by a panel member were discussed in an Expert Methods Panel meeting and revised or excluded thereafter,
as needed. The Expert Methods Panel members then reviewed the document after incorporation of major
revisions and changes.

Overview and Structure

The guidance is reported in 12 sections. Each section presents an overview and a narrative of the
recommendations in detail. A summary list of recommendations completes each section. Some
sections may have overlapping concepts, but each has a specific goal and purpose. The summary lists
of recommendations and the checklist to be used when preparing for submission to regulatory and HTA
organizations (Appendix 3) are not intended to replace a careful review of the text, which contains critical
information needed to develop adequate reporting.

Guidance is provided for the reporting of study components as follows:

Research Questions and Study Design

Setting and Context

Data Specifications, Access, Cleaning Methods, and Linkage
Data Sources, Data Dictionary, and Variables

Participants

Exposure Definitions and Comparators

Outcomes

© N o bk~ DN~

Bias, Confounding, and Effect Modifiers or Subgroup Effects
9. Statistical Methods

10. Study Findings

11. Interpretation and Generalizability

12. Limitations

Section 1: Research Questions and Study Design

Overview

Full transparency in reporting research or study questions and study designs allows for a straightforward
interpretation of study design decisions, and also serves to facilitate the reproducibility of RWE. RWE may
aim to answer a wide array of questions (e.g., safety, effectiveness, or uptake of medications) and therefore
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can leverage a variety of study designs. Similarly, the same RWD source can be leveraged for a variety

of designs when producing RWE, including traditional observational studies (e.g., cohort studies) as well

as pragmatic trials.”™* Study designs are not compared in this guidance in terms of their strengths and
limitations; rather, we advocate for transparent reporting and justification of the design choices to facilitate
a robust assessment, regardless of the specific study design used. Detailed reporting of the study objectives
and study design facilitate reviewers’ ability to understand, interpret, and appraise the design and methods.

Importantly, asking causal research questions from RWE studies can be challenging. However, causal
inference is sometimes the goal of an RWE study, especially when related to effectiveness claims. Causal
inference from RWE is possible when appropriate design choices are made, rigorous methods and fit-for-
purpose data are used, and assumptions are met. Investigators are directed to additional reading to learn
more about causal inference methods.®

Specific Considerations and Recommendations

Study Aim and Research Question

The aim and study question must be clearly reported. An aim is the overarching goal of the research study,
and the study question is the specific intent of the study. The study question should be phrased by using
the Population, Intervention, Comparator, Outcome, Timing, and Setting (PICOTS) template.’® The PICOTS
template can be adapted for varying study designs depending on the research question being asked. Each
component of PICOTS should be reported in a detailed manner and in line with any relevant literature. To
support the rationale for the study aim and study question, there should be a broad review of the relevant
literature to provide pertinent background information and outline current gaps in knowledge.

Study Design

The study design (or multiple designs, if used) should be reported. The rationale for the choice of design
should be supported by relevant literature. Although detailed later in the guidance, primary and secondary
outcomes and the main measure(s) of effect (e.g., hazard ratios) should also be specified, as they are likely
influenced by the selection of the study design. Depending on the study design(s) used, other important
components that must be reported include: design descriptions for study arms (e.g., parallel or crossover);
allocation ratios between study arms; and, if matching is implemented, clear reporting of the overall
allocation ratio and matching criteria (e.g., 1-to-1 hard-matching based on age and sex). It is suggested that
reporting be aligned with established standards of reporting for the type of study design employed."?'

Studies with causal research questions should consider modern causal inference frameworks, such as target
trial emulation, to guide their study design and methods.'®2223 Target trial emulation is a framework wherein
the investigator specifies how each component of their study design (e.g., eligibility criteria, interventions

or treatment strategies, outcome, follow-up, causal contrast [comparison], and statistical analysis) could

be implemented in analogous ways to a randomized trial, so that critical biases (i.e., immortal time and
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selection bias) can be avoided and causal effects can be estimated.? Interested readers can refer to detailed
texts on the target trial causal inference framework for more information.?

To improve transparency and ensure the interpretability, the use of study design diagrams is suggested.?®
These diagrams illustrate important components of the study design, including observation windows,
exposure windows, covariate measurement windows, washout windows, and lag windows. If a study
diagram is not used, all of these components must be fully described in the text. If diagrams are leveraged, it
is suggested that best reporting practices be used as recommended by current standards.?

Other Recommendations and Additional Transparency

Development and registration of an a priori protocol before conducting the study is strongly recommended,
particularly when the RWE is intended to provide confirmatory evidence of effectiveness. The protocol

should also be discussed early with regulators and any relevant HTA agency if the planned study is intended
to support a submission. Investigators may consider using a standardized protocol template to develop

their study protocol, such as the HARmonized Protocol Template to Enhance Reproducibility (HARPER).?
The protocol should be registered to a permanent platform that assigns a unique study identifier and is
maintained by a third party. Examples of such platforms with these qualities at the time of development

of this guidance are: the Real-World Evidence Registry,? ClinicalTrials.gov (Observational Study Type
specification),?® and the European Union electronic Register of Post-Authorisation Studies (EU PAS Register).?
If a study protocol was developed, it should be referenced in the initial reporting of the study design, including
a citation or reference for the protocol and the registration number.?® Any deviations from the protocol must
be detailed, including each change, why the change was enacted (with a justification), and when this change
occurred in the study process. It is important to note that a priori analyses (i.e., those outlined in a protocol)
are preferred to post hoc analyses. Reporting of any research ethics approvals (or equivalent) or an ethics
committee approval waiver, with reference numbers, is required when the content of the study is considered
research. Note that the definitions of research and human subjects research can differ by the institution and
research ethics board responsible at the location(s) where the work was conducted.

It is suggested to include a description of each team member involved in the study, specifying their role,
organizational affiliation, education, title, and experience. It is strongly recommended that each team
member disclose any potential or actual conflicts of interest, which may be financial or nonfinancial

and direct or indirect. Inclusion of patient partners throughout all stages of the research process is
recommended, and their role and degree of involvement should be clearly described.3*3" In addition,
highlighting which team members have hands-on experience and knowledge of the data source may
increase the reviewers’ confidence in the appropriate use of the data. Team inclusion should align with

the International Committee of Medical Journal Editors (ICMJE) standards,® recognizing that some team
members may not be authors based on differing rules and regulations of organizations. Lastly, reporting of
study governance, especially if multiple partners are involved, is recommended to allow for full transparency
of the study structure and execution. Study governance reporting must include all sources of funding and
potential conflicts of interest for external groups involved, if applicable, and must specify who had decision-
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making power and final approval. Decision-making power includes but is not limited to input on any aspect of
the methods, design, or interpretation of the results.

Section 1: Summary of Recommendations

* Report a clearly stated aim and study question.

* Report the overall study design.

* Provide a rationale for the choice of study design.

* Provide a relevant review of the literature to evaluate pertinent information and gaps in knowledge.
+ Describe key elements of the study design (e.g., matching).

+ Consider the use of study diagrams to illustrate key aspects of the study design.

« Strongly recommend developing and referencing an a priori protocol.

+ Describe all study team members including the role of patient partners and any conflicts of interest.
+ Describe the study governance structure, especially who was responsible for final decision-making.
+ Report any research ethics approvals (or equivalent).

+ Disclose sources of funding.

Section 2: Setting and Context

Overview

There is a potential to leverage RWD and evidence from multiple jurisdictions, particularly for the study

of rare diseases. Moreover, replicating study findings using another data source can provide important
information and enable validation or triangulation of results, depending on the heterogeneity of databases
and populations. However, with any RWD source, it is essential that all reporting include detailed information
on the study setting and context (i.e., health system factors like universal health care, private payer), even if
the data come from a Canadian setting. This reporting is especially critical for datasets that are not regularly
used by various research groups or are novel (e.g., single system electronic health record data, novel
registries, or patient support programs). Even when well-known or common datasets (e.g., data sourced
from Statistics Canada, the Canadian Institute for Health Information (CIHI), or ICES databases) are used,
detailed reporting should be provided, as data sources change over time and the degree of detail and types
of data accessed can differ by study. Non-Canadian data can be an acceptable source of RWE but must
have important components reported in order for reviewers to understand the RWD and RWE's strengths,
limitations, generalizability, and transferability to the Canadian context.®
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Whether an RWD source is acceptable may depend on whether the data are fit for purpose with regard to the
specific question being asked, the level of data access, current version of the database, and other factors
including data completeness and accuracy. Thus, a list of suggested or acceptable RWD sources cannot be
provided. The reporting components in this section can help study reviewers understand the implications of
any RWD source used, including the context in which the RWD was collected and the data source’s strengths
and limitations. The following reporting components relate to several subsequent sections in this document
(e.g., Participants); therefore, this section can be referenced for reporting and justification of components in
these respective sections.

Specific Considerations and Recommendations

All Data Sources

The setting in which the data are collected must be clearly and fully described. The setting includes the
geographic location(s), health care system context, and time periods in which data were available. Reporting
on the health care system context should include the overall health care system structure (e.g., universal
coverage), care models (type and number of care providers), sectors (e.g., primary care, inpatient settings,
specialist care, nursing homes), population size (including the proportion of the population included in the
final study), and payment structures (e.g., capitation, fee-for-service). All relevant study period dates should
be described, including periods of recruitment, exposure, follow-up, and data collection, as applicable.
Missing data components that arise due to the data setting that are pertinent to the study question of
interest should be clearly specified. For example, if the study question surrounds medication adherence and
drug exposure data are not available during hospitalization periods, this should be acknowledged.

Non-Canadian Data Sources

Non-Canadian sources may be acceptable sources of RWE, but given the importance of generalizability, studies
leveraging non-Canadian data must have important components reported. Foremost, the rationale for why
Canadian data were not utilized should be described; justification for use of the data source and its alignment
with the study aims and study questions must be articulated. In addition, an explanation of how study setting
factors might affect the generalizability of the results to the population in Canada must be provided. Participant
demographics (e.g., age, sex, gender, and race or ethnicity), as well as the incidence and prevalence of the
disease, confounders, and effect modifiers (if applicable) should be reported in the justification for transferring
non-Canadian data to the Canadian context. Background information about the health care system, including
methods of diagnosis, diagnostic criteria, standard patterns of treatment for the disease(s) of interest, and the
degree to which such information is collected in the proposed data sources should be described. Furthermore,
a description of prescribing and utilization practices, including approved indications, formulations, and doses
for the treatment(s) of interest in the non-Canadian setting should be included.
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Information on the market availability and major changes in use of the intervention and comparators of
interest throughout the study period in non-Canadian settings (e.g., regulatory approval dates, formulary
restrictions, and major health policy or health care changes [e.g., the COVID-19 pandemic]) should be
reported, highlighting if and how they differ from the Canadian market.

Section 2: Summary of Recommendations

+ Describe important information to contextualize the data source, including:
o type of care setting

o geographical location.

+ Describe all relevant study period dates, including periods of recruitment, exposure, follow-up, and data
collection.

* Clearly identify missing data components in the data collection.
+ For studies that propose the use of a data source from a country other than Canada, provide:
o arationale for selecting the data source

o an explanation of how all the factors might affect the generalizability of the study results to the
population in Canada

o

background information about the health care system
o a description of prescribing and utilization practices

o information on the use and market availability of the intervention and comparators of interest
throughout the study period.

Section 3: Data Specifications: Access, Cleaning
Methods, and Linkage

Overview

Utilization of RWD often requires many steps related to the access, cleaning, and linkage of data
sources before analysis begins. Detailed guidance on the conduct of data quality control and
provenance is available.?** Reporting on data provenance is important to ensure credibility of the data
leveraged and full transparency of data specifications. The current landscape of data access is complex,
with various nuances related to data ownership, privacy regulations, and intellectual property that may
be barriers to full reporting of data specifications. Given the importance of transparency with RWE, it is
suggested that all specifications be reported to the most detailed extent possible. The inability to report
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any of these components of data provenance may limit the interpretability of the study and should be
highlighted as 1 or more limitation(s), as appropriate.

Specific Considerations and Recommendations

Data Access

Describe the extent to which the investigators had access to the data. Briefly describe data provenance

(the origin of the data, data custodians, data governance, and major transformations before investigator
access).®® Data ownership and processes for access must be described, including whether a data vendor or
organization was used, whether other researchers can access the data, and whether costs are associated
with data access in general (information that helps to understand the degree to which replicability studies
could be conducted). These statements also apply to registry data access. Clearly describe any difference(s)
between the source data and the data used for the analysis (e.g., sampling, information suppression).

Data Cleaning

Provide information on the data-cleaning methods used in the study. Describe transformations to the

data fields to handle missing or out-of-range values, duplicate records, or logical inconsistencies. Provide
code with annotation — or reference previously-published code — to identify key operational and design
parameters related to data-cleaning algorithms. If these components cannot be reported for the entire data
source, it is recommended to report these steps for the analytical study data at a minimum. Report whether
data were organized by a Common Data Model structure (i.e., a uniform set of metadata or variables, such as
the Observational Medical Outcomes Partnership [OMOP] Common Data Model*® or the CIHI Reference Data
Model).®” Best practices for data cleaning of unstructured data (e.g., free-text clinical notes) are evolving,
given the more recent use of these RWD. Studies leveraging unstructured data should follow up-to-date
guidance on best practices for their use.®53®

Data Quality

Characteristics of data quality must be reported, including data completeness, validity of any data-cleaning
algorithm(s), data extraction, and transformation processes. Data completeness refers to the percentage

of records without missing data at a given time point.3® Describe established routine data quality checks

and any internal and external audits that were conducted. Describe the extent of missing or out-of-range
values, logical inconsistencies, and reports of persistence (the degree to which data values are consistently
accessible over time).35 Any variability between data sources and the impact of changes over time in the data
should be reported (e.g., pre- versus post-onset of the COVID-19 pandemic).
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Data Linkage

State whether the study included person-level, institutional-level, or other levels of linkage across databases.
Report if consent was required for database linkage and, if so, how it was attained. Describe the methods

of linkage, including whether the linkage was deterministic or probabilistic,* which variables were used for
linkage, and which entity performed the linkage (e.g., data provider versus study analyst). The performance
characteristics of data linkage must be described (e.g., proportion not linked or matched, and changes in
linkage performance over time). If available, the number of individuals with linked data at each stage should
be reported if a multistage approach was used, to better understand how representative the final study data
are of the population of interest.

Other Recommendations

Any methods used for primary data collection should be clearly described, if applicable. For example, if
questionnaires or surveys are involved, complete copies of data collection forms (including skip patterns)
should be provided. If the study or registry required individual informed consent for recording personal data
(the registry's primary purpose), provide the consent document (document file format); or, if regulations
exist for data management in the absence of informed consent, describe the relevant regulation(s) or
permission(s) received.

Section 3: Summary of Recommendations

+ Describe the extent to which the investigators had access to the database population used to create the
study population and major aspects of data provenance.

+ Provide information on the data-cleaning methods used in the study. Share any data-cleaning code
leveraged. If not provided, justify.

+ Report whether data were organized by a common data model structure.

+ Describe the usage of data and consent for data sharing. Provide consent documents, if relevant.
+ Describe data collection methods.

* Report the quality of the data and relevant metrics used to assess the data quality.

+ Describe any variability between data sources and the impact of changes over time in the data.

+ Describe if any data linkage was conducted and the methods used for the linkage.

* Report who (e.g., which organization) performed the data linkage, if applicable.

+ Describe the performance characteristics of the data linkage and the number of individuals linked at each
stage of linkage.
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Section 4: Data Sources, Data Dictionary,
and Variables

Overview

In addition to transparent reporting of data access, cleaning methods, and linkage, clear reporting of data
sources used to measure all variables is equally critical to understand the study methodology and facilitate
reproducibility. Different geographical locations and settings may result in varying data availability, continuity,
and completeness; therefore, characteristics of the health setting and context of data collection must be
described. Importantly, RWD are commonly accessed through public, not-for-profit, and private data vendors
and custodians for research purposes (e.g., CIHI, Statistics Canada, ICES, registries). Therefore, the names,
dates, and/or version numbers of data extracted for research use, along with the dates and additional

search and/or extraction criteria applied to create subsets of data, must be clearly and fully described where
possible. For each variable of interest, the data sources, methods of measurement, and validity, as available,
are needed to provide insight to applicability to a real-world Canadian context.

Details on the methods used to define study variables are critical for a study leveraging RWD. Major study
variables include the exposure, outcome, potential confounders (covariates), and effect measure modifiers. In
particular, the lookback windows and any time-varying definitions used in the measurement of these variables
are critical to report. Detailed information on these variables must be included within a data dictionary.

Specific Considerations and Recommendations

Data Sources and Context

Indicate all sources of data being used in the study, including how they were obtained, and provide
justification for the data selection. Report the specific version of the database used and the date of the

last update of the database, if available. Describe characteristics of the health setting with mention of

the geographical location, type of setting, and context of data collection. This information is particularly
important for research involving multiple jurisdictions where the availability of data, such as prescription
records, may differ. Data continuity, comparability, and completeness must be clearly described across

data sources. Include descriptions of how and why gaps in data coverage may occur. For investigators or
analysts using administrative claims data or registries, reporting the data completeness (i.e., continuity

of coverage) is important, as individuals often enrol and disenrol in different health plans in relation to
changes in employment or other life circumstances. Any variations among source data (e.g., intrapatient or
interprovincial differences in data availability) should be documented. Specify the source(s) of data for each
major variable of interest in the study and briefly discuss whether the data source(s) can validly measure the
study population(s), exposure(s), outcome(s), and key covariates. For registries, investigators may consider
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using tools like the Registry Evaluation and Quality Standards Tool (REQueST) to provide context on the
quality and content of the registry data.*

Data Extraction

It is imperative to report the names, dates, and/or version numbers of all contributing sources of data. If
extraction criteria were applied to create a subset of data used for the research, detailed descriptions of

the criteria are needed as a means of understanding cohort development. Extraction criteria should also
include calendar date ranges, as data continuity may also be affected by time, particularly for commercial
data sources where participants may change from year to year. Providing explicit extraction criteria and date
ranges facilitates reproducibility and adds additional verification of the process through which the final study
population was reached. If this information is not readily available, a request for additional information from
the data vendor should be considered and included, if acquired.

Data Dictionary

Provide a data dictionary that includes information on data sources, validity, and definitions for all variables,
as applicable.* Include information on how types of data for variables were collected; timing of capture,
including the lookback window; and the source (e.g., clinical diagnoses, tests, procedures, prescriptions). It
is important that naming and variable definitions remain as consistent as possible. Report how all variables
were coded, recorded, or collected, as well as validation of the quality of the variable, if known. Report
important variables that were not available in the data source and justify why they were not included. It

is important to recognize that a lack of certain information and data may limit the ability for reviewers to
assess the use and appropriateness of these variables. If multiple data sources or multiple versions of the
same data source were used, report any differences in how data were coded, recorded, or collected between
sources, and how those differences were reconciled or addressed. For primary data collection, specify any
quality assurance processes that were in place (including training or blinded review). The data dictionary
should also contain any deviations in the study from the a priori protocol; specify how adaptations were
allowed and recorded with the dates of each amendment.

Types of Variables and Measurement

For each major study variable of interest, specify the lookback window used to ascertain variables (e.g.,

in the 365 days before the date of first exposure). More detailed considerations and recommendations on
the measurement and reporting of exposures and outcomes are provided in sections 6 and 7, respectively.
In general, confounders and effect modifiers should be defined before the exposure to avoid adjustment
for causal intermediaries (factors on the pathway between the exposure and outcome). The description

of variable measurement should also include whether any variable could be time-varying, with details on
how the variable could change over time and when it was redefined in relation to time-varying exposures.
Reporting requirements for predictive modelling and mediation analyses are outside of the scope of this
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document, but reporting of predictor variables and mediators (intermediaries) should be similar to reporting
for potential confounders and effect modifiers.

Section 4: Summary of Recommendations
* Provide and describe all data sources, including the specific version and date of the last update of
the database.
+ Describe the characteristics of the health setting and the context of data collection.
+ Describe details of data continuity and completeness.

* Include the names, dates, and/or version numbers of when data were extracted for research use by the
data vendor or organization.

* Include the search and/or extraction criteria applied if the source data are a subset of the data from the
vendor or organization, and provide calendar date ranges.

* Provide source(s) of data for each variable of interest.

+ Describe how variables of interest were measured and if they have been adjudicated or validated in the
population of interest.

+ Provide a data dictionary that includes information on data sources, validity, and definitions for all
variables, as applicable.

+ Specify definitions and lookback windows for all variables.

* Report whether any variables could be time-varying (e.g., how the variable could change over time and
when it was redefined in relation to time-varying exposures).

 Report important variables that could not be captured and their anticipated impact on study results.
* Provide information on deviations from the a priori protocol in variable measurement.

Section 5: Participants

Overview

The details of participant selection are essential for understanding how generalizable the study population is
to the real-world target population, and to address potential issues related to selection bias. All methods and
decisions that led to the final, analyzed study population (e.g., random sampling from the source population,
inclusion and exclusion criteria) should be described in a stepwise manner, with definitions provided (e.qg.,
exposure groups, cases, controls). Ideally, these steps should be described in a figure (e.g., an “exclusion
flow” figure that presents included and excluded patients in a stepwise fashion from the original source to
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the final analytical sample).*? Investigators must clearly describe all inclusion and exclusion criteria used to
identify the study population along with detailed justification for each exclusion criterion.

A detailed description of study participant characteristics is also critical for assessing potential confounders
or bias, evaluating the safety and effectiveness of drugs or treatments of interest, and determining
generalizability of the findings. Accurate reporting of these characteristics is needed to determine who

may benefit from a certain treatment and, conversely, who may be at risk of harm. Reporting the numbers

of participants at each stage of the study should be accompanied by reasons for losses to follow-up or
nonparticipation, if available. It is recommended to use a visual aid or figure to represent the reported
number of participants at each stage of the study.*? If conducted, statistical comparisons of participant
characteristics between treatment or exposure groups must be described along with a description of the
extent and handling of missing data.

Specific Considerations and Recommendations

Inclusion Criteria

Describe all inclusion criteria and the order in which these criteria were applied to identify the study
population. Specify any enrolment requirements (e.g., participants who contributed to a data source

for a defined period) that were required for inclusion or why they were not necessary. Indicate whether
participants were entered into the study population only once, or if multiple entries were permitted. Report if
enrolment gaps were allowed before inclusion or during the follow-up period. Specify if a temporal window
(e.g., lookback window) was used to assess inclusion and exclusion criteria.

Discuss and explain how the selected study population compares to the target population (i.e., real-world
patients). Specifically, describe the study population characteristics, including age range, sex, gender,
comorbidities, medications, and any other important factors in comparison to the target population. If a
non-Canadian study population is used, investigators should refer to the reporting recommendations for
non-Canadian data sources in section 2 (Setting and Context). In addition, this section should discuss the
study’s inclusion and representation of patients by sex or gender, race or ethnicity, and other characteristics
important to consider for diversity — according to up-to-date guidance —* and should emphasize how
historically underrepresented groups in research are included, to the extent that is possible.*® In alignment
with other international standards and guidance (Appendix 2), all codes and/or algorithms (e.g., drug,
diagnosis, procedure, lab codes) used to define the inclusion and exclusion criteria should be specified
where possible. The study must acknowledge when this information cannot be provided for inclusion and
exclusion variables. In the event that codes or algorithms used for study variables are proprietary and
cannot be shared, it is strongly suggested that investigators provide at least an overview of the concepts or
steps involved in these algorithms. If validation studies of the codes and algorithms used for inclusion or
exclusion were previously conducted, cite these. If validation was conducted for this study but not published
elsewhere, provide detailed methods and results of the validation study.
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Exclusion Criteria

If a particular group of patients was excluded from the study, investigators should justify this approach,
providing a detailed explanation of the exclusion, the order of exclusion criteria applied, and any resulting
limitations in the interpretation of the findings. As listed above, all codes or algorithms used to define
inclusion and exclusion criteria should be reported, where possible, as well as any temporal window used to
assess these criteria, along with the calendar date range.

Cohort Studies

Further to the inclusion and exclusion criteria outlined above, there are items pertaining specifically to
cohort participant selection that should be reported. For study cohort design, indicate whether a new-user,*
prevalent-user, or other type of cohort study design was used. A new user of a medication may refer to a
person identified at the first use of a medication after some established period without prior use (sometimes
referred to as a “washout period”; e.g., 180 days without use of the intervention or drug of interest). Where
possible, a new-user design is preferred because follow-up for all persons begins at the same time point in
the treatment course. In contrast, the prevalent-user design often begins follow-up for persons at different
time points in their treatment course, potentially resulting in issues such as depletion of susceptibles (e.g.,
some persons have already experienced outcomes of interest and discontinued therapy before study accrual
begins).* If a new-user design was chosen, specify the lookback window used to ensure participants

were new users of the treatment(s) of interest. If a new-user design was not used, justify the choice of
cohort design.

If it is a comparative analysis, data on the number of participants in the exposure group(s) at each stage

of cohort development are needed to determine how the final cohort was established. These data include
the number of participants before the application of exclusion criteria and at each exclusionary step, and

the analyzed study population. For matched cohorts, matching criteria should be described, if applicable,

in addition to when the follow-up period began (i.e., the index date, time-zero, or cohort entry date). Specify
when follow-up of a participant stopped, including reasons for censoring or whether follow-up ceased at first
outcome/event. If censoring was applied, report the number of participants in each exposure group that were
censored due to each censoring criterion. We recommend this entire process be represented with a figure to
clearly communicate the sample size at each step.

For prospective cohort studies, describe the cohort recruitment process and discuss whether the cohort
is reasonably representative of the target population. Acknowledge whether some patient groups may
not be represented and, if so, how non-inclusion of these groups may limit the external generalizability of
research findings.

Case-Control and Case-Crossover Studies

As for cohort studies, there are items pertaining to participants and study design in case-control and case-
crossover studies that are necessary to report. For example, if the case-control study is nested, describe the
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cohort or source population from which it is derived as discussed previously. Discuss the methods of case
ascertainment and control selection. Describe and justify the methods for the selection of controls, including
matching criteria, any sampling methods, the number of controls for each case, use of calipers, and hard-
matched covariates between cases and controls (e.g., sex).

Study Participants

Provide the numbers of participants at each stage of the study (e.g., participants potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completed follow-up, and analyzed).?%%'
Consider illustrating this information using a diagram to report the flow of participants throughout the study.
At each stage, investigators should provide reasons for nonparticipation and/or exclusion. Investigators
should provide a breakdown (e.g., in tabular format) showing the proportion of subjects lost to follow-up
and/or excluded from the analysis, including the reasons why. Characteristics of study participants

(e.g., demographic, clinical, social determinants of health, matching variables, exposures, and potential
confounders) must be clearly presented, preferably through the use of tables (e.g., a “Table 1 of patient
characteristics). For reporting of sex and gender, refer to the CIHR recommendations for the appropriate
integration of sex and gender in research. If any of these participant data are not available or feasible to
obtain and report, explain why.

Disposition of Participants

Provide comparisons of participant characteristics by treatment or exposure groups. It will be important

to indicate the number of participants with missing data for each variable (characteristic) of interest.
Include the number of participants in each analysis conducted, the type of analysis (e.g., intention-to-treat)
or whether a person’s exposure group could change over follow-up (e.g., crossover). The impact of any
exclusions from each analysis should be carefully assessed. Consider using standardized differences
instead of hypothesis tests to compare patient characteristics between groups, as the results of hypothesis
tests are largely dependent on the sample size.*48

Section 5: Summary of Recommendations

+ Provide inclusion criteria used to identify the study population.

« Justify exclusion criteria and how they may affect the overall interpretation of the research.

+ Describe study population characteristics relative to the target population in Canada.

+ Provide all codes or algorithms used to define the inclusion and exclusion criteria, where possible.

+ Specify the time period (e.g., lookback window) over which inclusion and exclusion criteria were assessed.
« Recommendations for specific study designs:

o For cohort studies, provide details leading to the analyzed cohort including definitions for exposure
groups, cohort entry and end dates, matching criteria, and censoring/follow-up.
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o For prospective cohort studies, describe recruitment processes.

o For case-control and case-crossover studies, provide details of case and control ascertainment, the
source population for nested studies, sampling methods, and matching criteria.

 Report the numbers of participants at each stage of the study and reasons for nonparticipation. Consider
illustrating this information using a flow diagram.

* Provide characteristics of study participants. If not available or feasible, explain why.
* Indicate missing data for each variable of interest.
+ Compare treatment or exposure groups.

+ Specify the number of participants included in each analysis and the analysis strategy (e.g., intention-to-
treat) and provide details on the number or proportion of subjects excluded from each analysis and the
reasons for exclusion.

Section 6: Exposure Definitions and Comparators

Overview

A critical reporting element of RWE studies is clear and justified definitions of the exposures and
comparators used in the study.?>* The term “exposure” can refer to a host of treatments and factors,
including drugs, devices, or clinical interventions. This section focuses primarily on considerations for

drug and medical device exposures. Defining the exposure enables reviewers to interpret the accuracy and
completeness of an exposure definition. Defining the comparator allows reviewers to understand how the
choice of a comparator controls for confounding by severity and indication. Exposure definitions should
include information such as the data source(s) from which exposure information was obtained, limitations
of the data source(s) to identify exposures (e.g., precise start and stop dates of exposures), and detailed
requirements for the exposure definition (e.g., a requirement for a certain duration of use or multiple
prescription fills for a medication). For a comparator group (or control period for self-controlled studies
wherein subjects act as their own control), information such as the details of the comparator, justification
of why this particular comparator was selected, and potential implications of comparator selection on study
results should be provided. For studies that do not use any comparator(s), explain why. Additionally, specify
if and how changes in exposure status (e.g., whether a person was within the intervention or comparator
group) over study follow-up were permitted and measured. Finally, include any changes in the patterns of use
of the exposure(s) or comparator(s) over time and how they may affect the study findings.
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Specific Considerations and Recommendations

Exposures

Define the requirements for a patient to be considered exposed (e.g., single, multiple, or continuous
exposures), as well as the start and stop windows for assessing exposures. For example, report whether a
single prescription fill for the exposure medication of interest was sufficient for someone to be considered
exposed, or whether they had to receive multiple prescription fills. Specify the data source(s) from which
exposure information was obtained, including validity of the exposure measure(s) (e.g., the validity of
prescription medication claims to measure true medication fills received by a patient), if available; and the
description of limitations of this data source to capture the exposure(s) of interest. Describe any additional
analyses used to assess the impact of changes to the exposure definition on the study findings. Specify

the exposure-outcome risk window (e.g., whether events are attributed to current, prior, distant past/ever
exposures, or cumulative drug exposures), and discuss how the window aligns with the known or suspected
timing of the relationship between the exposure and outcome (e.g., instantaneous, delayed, dose-response).

Comparators

Specify the comparator used and provide justification for its use. When justifying the selected comparator
group, consider areas of clinical equipoise such as the comparator’s role in therapy (e.g., first-line versus
second-line), access issues, and contraindications. Specifically, discuss the potential implications of the
comparator group if it does not include:

* an active comparator

+ adrug used to treat the same disease

+ patients reasonably expected to have the same level of disease severity
+ patients from the same time period as the exposed cohort.

If an external comparator was used, discuss how the study population and this external population compare
and explicitly report any assumptions regarding the comparability of the external cohort. An external
comparator is a comparator group, usually derived from RWD, that is compared to a group of patients that
participated in a clinical trial. An external comparator might also be referred to as a “historical comparator,”
“external control,” or “synthetic control.” (Refer to current texts on implementation and best practices of
external comparators in RWE.)*5 Similarly, if the comparator group is from the same individual but a time
period before the exposure (e.g., in a self-controlled case series study design), explain whether there may

be important differences in outcome risk between the exposed and unexposed time periods. Discuss
whether formulary status or other medication access factors could impact the level of disease severity in the
comparator group compared to the treatment group. If no comparator was used in the study, explain why.
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Other Exposure and Comparator Considerations

Describe how exposure switching (i.e., changes in treatment over time) or dual exposures to the treatment
and comparator were managed, if applicable. In addition, report any concomitant interventions (e.g., add-on
therapies) and the extent to which they were used in each group. Discuss how changes in exposure status
were handled during follow-up (e.g., whether exposed follow-up time was only when the participant was
receiving the drug [as-treated], was ever on the drug [intent-to-treat], or other exposure definition). Sensitivity
analyses to investigate the impact of potential exposure misclassification on study results are encouraged.
Finally, discuss any major changes in patterns of use of the exposure and comparator over time (e.qg.,
changes in access) and how they may impact the study findings. Report any methods that were used to
adjust for the changes in treatment over time.

Section 6: Summary of Recommendations
+ Define the requirements for the exposure definition (e.g., single, multiple, or continuous exposure) and
relevant start and stop windows for assessing exposures.

- Specify the data source(s) from which exposure information was obtained, including validity and any
limitations in exposure measurement.

+ Specify the exposure-outcome risk window and discuss how it aligns with the known or anticipated
relationship between the exposure and outcome timing.

* If no comparator was used, justify why not.
+ Define the comparator group(s) (e.g., active comparator, historical comparator).
* Provide justification for the comparator used, including potential implications on the study findings.

+ Discuss any changes in patterns of use of the exposure and comparator(s) over time and how they may
affect the results. Report any methods used to adjust for these changes.

+ Specify how adaptations to the intervention and/or comparator were permitted and recorded.

Section 7: Outcomes

Overview

The utility of RWE for decision-making around effectiveness relies heavily on whether the outcomes studied
are relevant to the specific study question. It is also imperative that these outcomes are validly captured in
the RWD used. Reporting on the selection and definitions of outcomes is therefore critical to the assessment
of any RWE study. Here, the term “outcome” refers to the broad array of study end points and can encompass
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clinical events or other relevant measures for the disease and health technology being studied. This section
must contain detailed information on:

+ study outcomes and their definitions

- references on the validity of these outcome definitions (including the strength of association between any
surrogate outcomes and clinical outcomes, if applicable and known)

+ a discussion of the relevance of study outcomes to real-world practice

+ considerations of outcome misclassification and the accuracy of outcome timing in relation to exposure
to the treatment(s) of interest.

Specific Considerations and Recommendations

Outcome and End Point Definitions and Validity

Report which study outcomes were selected and specify whether each was a primary, secondary, or
exploratory outcome. Exploratory outcomes are important events that are of clinical interest but are not
assessed with the rigour needed to make conclusions, but are included to explore future hypotheses.>*
Report which outcomes were specified a priori versus which were post hoc. Report all changes to the
planned protocol with reasoning. Provide rationale for why the study outcomes were selected (e.g., relevance
to clinical practice, safety concern, patient or caregiver consultation, and data availability), citing evidence

to support the rationale if available (e.g., outcome is clinically relevant based on previous study findings).
Discuss any relevant outcomes or end points that were not studied with a justification as to why they were
not included.

Specify the definitions used for all study outcomes.* If an outcome was assessed using objective criteria
such as diagnostic codes, the definition provided should specify all codes or algorithms used to define
outcomes, where possible. This definition should provide details on the exact codes used to identify the
diagnosis, drug, procedure, or other event; whether inpatient and outpatient codes were used; and whether
there were requirements for the coding position (e.g., primary diagnosis, secondary, any position), as
applicable. The study must acknowledge when this information cannot be provided for outcome variables.
In the event that codes or algorithms used for study variables are proprietary and cannot be shared, it is
strongly recommended that investigators provide a high-level overview of the concepts or steps involved in
these algorithms.

It is strongly recommended to report the validity of outcome measures. If validation studies of the codes or
algorithms were conducted (i.e., studies that estimate the sensitivity or specificity of the code or algorithm),
reference these studies and report the performance characteristics and the population in which they were
conducted. Discussion of the validity of outcomes should also consider whether the outcome timing could
be assessed precisely in relation to the initiation and duration or discontinuation of the exposure(s). For
example, outcome ascertainment of a myocardial infarction is likely relatively precise versus the onset of
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more insidious outcomes like dementia or cancer. If validation was conducted for the study outcome of
interest and not published elsewhere (e.g., an internal study), provide detailed methods and results from this
validation study, ideally with sensitivity, specificity, and positive predictive values of the outcome definition.
If a sample of outcomes has been manually verified for validity, describe the sampling strategy and methods
used to ascertain validity. If no validation studies of the outcome definition are available, justify why this
outcome was used. Discuss any updates or changes to coding practices or versions for the outcomes
across the study period (e.g., changes in International Classification of Diseases codes from the ninth to
10th edition), if applicable.

If an outcome is self-reported or observer-reported, specify whether a validated instrument was used and
reference the validation studies.® If a validated instrument was not used to capture the outcome, then
justify why not. Discuss whether the outcome or its measurement may be subject to clinical judgment (e.g.,
the outcome is a clinician’s opinion on whether the patient’s condition has improved). If applicable for the
question, this section should also report whether outcome severity could be captured using the outcome
definitions used. For example, in a study examining hospitalizations for COVID-19, investigators might
discuss whether intensive care unit admission was able to be assessed. Discuss whether outcome severity
might be different between treatment group(s), regardless of whether severity could be captured.

Adverse Event Studies

For studies that examine adverse drug events or reactions, specify whether events were assessed or
validated on the individual case level (e.g., through record review by a specialist blinded to the exposure(s)
under study, to try and rule out other more likely causes of the event). If so, specify the number of potential
cases that lacked sufficient data to be classified as non-cases or definite cases (i.e., final status is “possible”
or “uncertain”).

Outcome Selection and Surrogate Outcomes

Discussing selected outcomes relative to their location on the causal pathway from the exposure is
recommended. When available, clinical outcomes (e.g., major cardiovascular events) are preferred to
surrogate outcomes (e.g., changes in laboratory values or biomarkers) as the primary outcomes. If a
surrogate outcome is used, cite the strength of the relationship between the surrogate outcome and the
relevant clinical outcome(s) (e.g., association between lowering of low-density lipoprotein values with
reduction in myocardial infarction risk). A well-established and validated surrogate outcome should be
selected, if available. If a surrogate outcome is not validated, justify its use (e.g., no other outcome was
feasible or available for the study). At minimum, attempt to explore clinical outcomes as secondary end
points if a surrogate outcome was used as the primary outcome. Consider the use of a core outcome set
(COS) for standardized outcome reporting if 1 is available for the condition of interest under study.®” Using a
COS helps to improve consistency in reporting and comparability of studies for a particular condition while
reducing the risk of selective reporting bias.5® A COS that was developed in conjunction with stakeholders,
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including patients or caregivers and/or patient organizations can help to ensure that outcomes being
measured or reported for a particular condition are valued and patient-centred.

Other Outcome Considerations

Explicitly specify if outcomes were measured in the same manner for the treatment and comparator groups.
Discuss whether the outcome may be differentially measured between the treatment and comparator
groups; this discussion should include whether outcome data may be more likely to be missing or invalid
for certain exposure groups. For example, patients receiving a medication subcutaneously at a physician’s
office may be more likely to have adverse events reported versus patients taking an oral medication at home.
Likewise, patients with more multimorbidity may be seen more frequently for laboratory testing, and thus
outcomes may be more likely to be captured in this group versus those with fewer comorbidities. Other
important considerations that may result in differential outcome ascertainment between groups include
differences in intercurrent clinical events during follow-up that preclude outcome measurement, access

to care, health behaviours and literacy, and geography between exposure groups. If death is an outcome,
clearly describe the source from which the death record was obtained and how death was verified. If a
validated death registry for the study population of interest was not used (e.g., Canadian Vital Statistics),
explain why not.

Specify whether a negative control outcome was used. A negative control outcome in this context is an
outcome that is not expected to be related to the intervention or exposure.*® Therefore, the control outcome
should not be associated with the intervention or exposure in the study results. An association between
the exposure of interest and the control outcome suggests that bias may be responsible for the primary
study results. Use of a control outcome can strengthen confidence in study findings. For example, influenza
vaccination uptake might be considered as a control outcome in a study of statin use (versus no use) on
myocardial infarction risk. If a control outcome is used, justify how it can be considered to be unrelated to
the exposure of interest.

Section 7: Summary of Recommendations

* Report definitions for all study outcomes (primary, secondary, and exploratory), where possible.

* Provide a rationale for the outcomes studied and discuss relevant outcomes not included in the study.
Consider the use of a COS if 1 is available for the condition of interest under study.

* Provide information about the validity of all outcome definitions.
+ Describe whether the timing of the outcome can be accurately measured.

+ Specify whether the outcome studied is a surrogate measure of a clinical (patient-centred) outcome
and, if so, the strength of the relationship between the surrogate outcome and major clinical outcome(s)
of interest.

+ Discuss whether outcome misclassification could occur between treatment groups.
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+ Report whether a negative control outcome(s) was used and justify the negative control
outcome(s) selected.

Section 8: Bias, Confounding, and Effect Modifiers
or Subgroup Effects

Overview

For effectiveness and safety analyses, bias is systematic error that results in an incorrect estimate of the
association between the exposure and the outcome. Unlike RCTs, in RWE studies, the treatment assignment
is not controlled and therefore often subject to confounding and other biases related to nonrandom exposure
assignment and follow-up of subjects in routine clinical practice. Bias and confounding are critical issues
that can hinder the use of RWE for decision-making, and thus studies must have substantial detail provided
on potential biases and methods to attempt to address or understand the impact of bias in the study.

A detailed description of each type of bias is outside the scope of this document, but many of these biases
are well described elsewhere.>* In brief, the main types of bias in observational studies are information bias,
selection bias, and bias from confounding. Information bias arises when key study variables (e.g., exposures
or outcomes) are measured differentially between treatment groups. For example, immortal time bias may
occur in RWE when follow-up time is included during which the study outcome cannot occur.%™ Selection bias
occurs when the inclusion, exclusion, or retention (follow-up) of participants is different between exposure
groups. Finally, confounders are factors that are associated with the exposure of interest and the outcome
and can therefore induce spurious associations between the treatment of interest and outcome comparing
medication and device exposures.5?

This section requires a critical review and reporting of assumptions. Here, reporting must include differences
between the treatment groups’ baseline characteristics and the potential for bias. When a risk of bias exists,
discuss any methods (i.e., design conduct or analysis) implemented to mitigate or account for bias. Explicitly
report if there is a risk of a bias but it was not able to be addressed (e.g., an important missing confounder).
Regardless of whether methods were employed to mitigate or account for a bias, investigators must
explicitly discuss how they hypothesize that results would be impacted by each identified bias separately
(including magnitude and direction of effect toward or away from the null value, if possible).

Effect modification occurs when the measure of association of interest changes over levels of a variable
(e.g., an odds ratio that is 20% different between males and females).*? Given the large study populations and
diversity of persons included in studies of RWE, effect modification may be explored to identify heterogeneity
of treatment effects and subgroups that may have different risks or benefits from the treatment(s) of
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interest. At minimum, an exploration of effect modification by main demographic variables (i.e., age, sex, and
race or ethnicity) and any other established effect modifiers from the literature should be explored.

Specific Considerations and Recommendations

Bias

Clearly describe any efforts to address potential sources of bias via the study design (e.qg., restriction,
matching) or statistical analyses. Describe the assumptions or biases that could have influenced the
outcomes of the analyses (with direction of the anticipated effect). As applicable, describe the potential for
differential exclusion, exposure measurement, loss to follow-up, and informative censoring, with potential
implications. Sensitivity analyses used to test specific assumptions and potential biases are described in
more detail in section 11.

Confounding

Specify variables that were considered to be potential confounders in the analysis. Specify whether any
potential important or relevant confounders could not be measured, the anticipated impact of these
confounders on results, and whether data linkage was explored to provide additional information on missing
potential confounders. Discuss whether selected confounders were informed by their relationships between
the exposure and outcome (e.g., from established literature or clinical expertise). Consider using a causal
diagram to illustrate confounders that would be expected to have the strongest relationship between
exposures and outcomes.® Variables that represent confounders should ideally be measured at or before
the exposure to avoid adjusting for intermediaries (factors caused by the exposure that in turn cause the
outcome).® If these variables are measured after the start of the exposure, they should be clearly indicated
as proxies for pre-exposure variables, and their use must be carefully justified (i.e., describing why they could
be reasonably not expected to be intermediaries between exposure and outcome). Describe the distribution
of potential confounding variables between treatment groups and their comparability at baseline equivalence
(e.g., using standardized mean differences). Discuss whether time-varying confounding was considered,
especially if participants could switch between the treatment and comparator groups.

Sensitivity Analyses

Sensitivity analyses are defined as the “...analyses conducted with the intent to explore the robustness of
inferences from the main estimator to deviations from its underlying modelling assumptions and limitations
in the data.”®® Thus, sensitivity analyses (sometimes called stability analyses) test key assumptions and
decisions on which results are based. Sensitivity analyses should explore the robustness of effect estimates
in relation to deviations in the exposure, outcome definitions, potential unmeasured confounders, and
limitations of the data source. It is strongly recommended to test key assumptions on which the primary
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analysis and results are based using sensitivity analyses. If sensitivity analyses for these assumptions are
not feasible or appropriate, explain why.

Quantitative bias analyses (QBAs) are sensitivity analyses that use methods that estimate the direction,
magnitude, and uncertainty of study results due to bias.®®¢” QBAs have several benefits, including identifying
sources of systemic error and providing ranges of potential impacts of bias on study results, reducing undue
confidence in results and conclusions.53%8 For a more in-depth discussion of the methods and implications of
QBAs, refer to established texts.6”%°

Report all methods used for sensitivity analyses and specify whether each sensitivity analysis was defined
a priori or post hoc. Specify the purpose and rationale of each sensitivity analysis, explicitly linking each
analysis to a specific assumption or potential bias.

Effect Modification

Specify any known or hypothesized effect modifiers of the effect of the treatment(s) on the outcomes of
interest. Describe if any effect modification analyses were conducted, whether these analyses were specified
a priori, and what the goals of these analyses were. Importantly, relevant effect modification or subgroup
analyses should be identified and conducted based on a prespecified rationale, such as evidence from the
literature, previous studies, or a biological rationale. Describe the methods used to examine the subgroups
and interactions. Present effect measures for separate subgroups defined by the effect modifiers. If effect
modification or subgroup analyses were not used, justify why these analyses were not performed.

Section 8: Summary of Recommendations

 Report all procedures used to address potential sources of bias.

+ Specify how potential sources of bias could influence the outcomes of the analyses.

+ Specify variables that were considered known or potential confounders in the analysis.

+ Describe how confounder variables were selected and if they were informed by a causal diagram.

+ Describe and compare the distribution of measured baseline confounding variables between
treatment groups.

+ Report whether any potential confounders could not be measured and specify the anticipated impact of
these confounders on study results.

* Report whether time-varying confounding was considered and, if not, justify why not.

+ Specify the methods used to conduct sensitivity analyses that test key assumptions and limitations of the
data, and if no sensitivity analyses were conducted, explain why not.

+ Specify known or potential effect modifiers.

+ Describe any effect modification or subgroup analyses that were conducted and if they were specified
a priori. Include if they were identified and conducted based on prespecified rationale such as previous
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studies or biological rationale. If no effect modification or subgroup analyses were used, justify why they
were not needed.

+ Report whether effect modification or subgroup analyses were used and describe the methods, and
present separate results for each subgroup.

Section 9: Statistical Methods

Overview

The choice of statistical methods and inherent analytic assumptions can greatly impact study findings;
however, statistical methods are often underreported in RWE. This guidance does not prescribe or
recommend certain statistical methods in general; instead, this section focuses on important reporting
principles for methods used, based on the specific research question, data source, and other study specifics.
For statistical reporting, transparency in the methods used to generate results is critical. Provision of all or

at least part of the statistical code used is 1 straightforward method to facilitate transparency. If some or

all of the statistical code used for a study cannot be provided, justification should be provided as to why

not. In addition, this section should provide enough detail on statistical methods used that replication would
theoretically be possible without the code. In developing the method(s) of statistical analyses for the primary
and secondary outcomes, the estimand principle should be applied as much as possible.®® The statistical
methods used should be decided a priori to ensure that they are not data-driven. Any changes to the
statistical methods should be documented before the analyses being conducted, and reasons for the change
should be documented. Approaches for handling clinically relevant intercurrent events through application of
the estimand framework’® and missing data should be specified a priori. Providing information and rationale
on the sensitivity analyses to test key assumptions and limitations of the study is also important. Finally,
precision of effect measures (e.g., confidence intervals) should be provided, as they are more informative
than estimates of statistical significance alone for interpreting study results.

Specific Considerations and Recommendations

Essential Statistical Reporting

Indicate any software used for the statistical analyses, including software package, version, and settings,

if applicable. Provide the statistical code used for the analysis that allows for replication, if possible. If
statistical code cannot be provided, explain why not. Report all statistical methods and models applied to
the study and justify each. Report whether a more appropriate, alternate statistical method could have been
used and provide rationale as to why it was not conducted (e.g., limited sample size). For example, in studies
utilizing regression analysis, report which variables were included and provide detail on how they were
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operationalized in models (e.g., categorical, continuous, binary). Describe methods used for variable selection
(e.g., criteria for stepwise selection of variables in multivariable models, a priori selection of variables). Detail
any statistical methods used to control for confounding and to account for missing data, if applicable.

Suitable methods for handling missing data should be fully described and should include the handling of
missing data under the primary analysis as well as sensitivity analysis to assess the robustness of the
results. Methods for handling missing data should be described and, if applicable, assumptions for the
statistical methods for missing data imputation should be checked.””® The appropriateness of the method
or methods selected is dependent on many factors, such as the quality of the imputation models and study
size. Report the methods that were undertaken to handle missing data and provide rationale for their use.
Any assumptions about the data and analyses should be clearly stated and preferably validated when
possible (e.g., normal distribution of a variable). In addition, sensitivity analyses can help assess certain
statistical assumptions.

Method-Specific Statistical Reporting

Describe methods used to account for differential follow-up time between exposure groups. Report methods
used to identify strata and any stratification approaches used. Specify methods used to examine subgroups
and interactions. For studies using propensity score methods, report the methods used to construct
propensity scores; assumptions underlying the construction of propensity scores or their derivations (e.g.,
inverse probability weights); and details for matching, trimming, weighting, and propensity score diagnostics
(e.g., histograms, comparisons of weighted means; and the distribution of propensity scores and/or inverse
probability weights), as applicable. Instrumental variables should be used with caution given the strong
assumptions required for this method.”* If an instrumental variable is used, report methods used to assess
the validity of the instrument.” Report any methods used to combine results of studies or results from
different populations, such as using meta-analytical methods.

Statistical Significance and Precision of Estimates

Indicate thresholds of statistical significance. However, investigators should not rely on statistical
significance alone for presentation and interpretation of study findings.”® Instead, estimates of precision
should be quantified (e.g., via confidence intervals). Specifically, authors should not describe results as
“statistically significant” or “nonsignificant,” or rely on thresholds for P values, but rather report the exact

P value together with an estimate of precision like a confidence interval. Finally, because the probability of
detecting significant effects increases as the number of statistical tests performed increases,’® report how
multiplicity (i.e., multiple testing) was handled, where applicable.

Section 9: Summary of Recommendations

* Indicate the software used for the statistical analysis including software package, version, and analytic
tools employed (e.g., macros).
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+ Provide access to the statistical code used, or if the code cannot be shared, explain why not.
+ Report all statistical methods used and justify their selection, including, as applicable:

o all variables included in regression models

o the method of variable selection for regression models

o methods used to control for confounding

o methods used to account for missing data

o how follow-up time and changes in exposures were handled

o subgroup analyses and effect modification

o stratification, propensity score estimation and assumptions, meta-analysis methods, and validity of
instrumental variables.

+ Quantify the precision of all estimates using confidence intervals.
* Report the threshold of statistical significance used.

Section 10: Study Findings

Overview

Central to any RWE study is the transparent and accurate reporting of study results. Ultimately, the reported
results should align with the study objectives and/or hypotheses described in the methods. Results should
include the estimated effect measures and measures of precision (e.g., 95% confidence intervals) for

all primary and secondary outcomes, where applicable. In addition, the numbers of outcome events or
summary measures of outcomes (or exposures in case-control studies) are needed. Absolute and relative
effect measures, unadjusted and confounder-adjusted estimates, and measures of precision (e.g., 95%
confidence intervals) should be clearly reported as applicable. Additionally, these reported values should be
accompanied by results from subgroup and sensitivity analyses, and interactions. Analyses that were not
planned before starting the study, if conducted, must be clearly presented as post hoc.

Specific Considerations and Recommendations

Reporting Main Analyses

Reporting should be aligned with the prespecified outcomes and methods. Outcomes should be reported in
the manner and order in which they were presented in the methods. It is imperative that the outcomes of a
study are presented in an objective manner (i.e., without editorializing descriptors like “a major benefit was
identified”), providing a comprehensive and accurate description of the findings. Results should be summarized
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with reference to each study objective and/or hypothesis as described in the methods section of the study.

All primary and secondary outcomes (and exploratory outcomes, if applicable) delineated by treatment or
exposure groups, their estimated effect measures, and measures of precision (e.g., 95% confidence intervals)
should be reported. In addition, numbers of outcome events or summary measures of outcomes (or exposures
in case-control studies) must be clearly presented. Confidence intervals are important tools that provide an
understanding of the precision of study results and thus should be included, where applicable.

For binary outcomes, absolute and relative effect measures — including measures of precision — are
recommended (e.g., median survival estimates and hazard ratios for a time-to-event analysis) to facilitate the
interpretability and impact of results, if possible. Report both unadjusted and adjusted estimates, including
their measure of precision and the confounders used for adjustment, if applicable.

Reporting Other Analyses

Selective reporting of results is not best practice. All other prespecified analyses that were conducted — such
as subgroup analyses, sensitivity analyses, and interactions — should be reported alongside their results,
including measures of precision, if applicable. Describe and present any unplanned analyses performed
secondarily (not defined a priori), such as subgroup analyses or investigation of alternative exposure
categories, and indicate these as post hoc.

Section 10: Summary of Recommendations

« Summarize key results (estimated effect measures, measures of precision) with reference to each study
objective and/or hypothesis for primary and secondary outcomes and delineate these results by each
treatment or exposure group.

* Provide numbers of outcome events or summary measures of outcomes (or exposures in case-
control studies).

+ Report both absolute and relative effect measures for binary outcomes, including their measure of
precision.

+ Report category boundaries when continuous variables are categorized, and consider translating
estimates of relative risk into absolute risk.

+ Report unadjusted and adjusted estimates, including their measure of precision and confounders used for
adjustment.

+ Report other prespecified analyses conducted (e.g., subgroup analyses, interactions, sensitivity analyses).

+ Describe any unplanned analyses performed secondarily (not defined a priori) and indicate these as
exploratory.

+ Avoid selective reporting of results.
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Section 11: Interpretation and Generalizability

Overview

A thoughtful and balanced interpretation of study results is critical to any RWE study. Primary, secondary, and
exploratory study findings should be discussed, including adjusted and unadjusted analyses. Investigators
should discuss how the interpretation of results might be affected by the limitations of the study (e.qg., bias,
confounding, missing data). This section should also include a discussion of the study findings as they
relate to similar studies and other relevant evidence. It should also provide a realistic interpretation of the
clinical significance of results contextualized within the current literature. Although RWE is often based on

a broad range of patients, which can translate into better generalizability, this section should also include
considerations of generalizability of study results specific to the Canadian context. Finally, outlining any
patient and/or caregiver involvement supporting the interpretation and generalizability of study findings to a
Canadian context should be provided.””’®

Specific Considerations and Recommendations

Interpretation of Study Results

Interpret the study findings by summarizing the key results from a priori and post hoc primary and secondary
analyses. Ensure that causality is not inappropriately inferred from an association. Provide an overall
interpretation of results considering the study’s objectives, limitations, results from similar studies, and other
relevant evidence. Specify implications for clinical practice (clinical significance) in addition to statistical
significance. Also summarize key results and an interpretation of unadjusted versus adjusted analysis, if
conducted, and discuss the precision of the estimated effect measure(s). Discuss approaches undertaken
throughout the study to mitigate potential biases, misclassifications, and/or heterogeneity that could affect
study results, to allow for appropriate clinical interpretation of findings. For example, describe the sensitivity
of inferences to missing data methods and assumptions. Finally, for studies of adverse events, interpret
results in relation to their impact on the benefit-risk balance of the concerned product(s), the clinical context
of the safety issue, and the risk management plan of the product(s), if applicable.

Generalizability

Discuss the generalizability (external validity) of the study results, considering the data source,
characteristics of the final study population versus the population in Canada, considerations of equity and
diversity of participants,* and inclusion and exclusion criteria. Investigators should acknowledge whether
some participant groups are not well represented — or conversely, are over-represented — and if either is
the case, how under- or over-inclusion of these groups may impact the generalizability of the study findings.
Additionally, it is suggested that investigators consider potential variation in quality of care and access to
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the intervention when discussing generalizability, as these considerations may affect external validity of the
study results. Discuss the study findings in relation to differences in the treatment pathways or care settings
seen in the analytical sample and the Canadian health care system, as it may impact on the relevance of
results to the Canadian context.

Section 11: Summary of Recommendations

+ Provide an interpretation of the primary and secondary study results, as applicable.
* Interpret the findings from adjusted and unadjusted results, as applicable.
- Discuss the precision of the effect measure(s).

+ Discuss how potential biases and sensitivity of study assumptions may impact the results and
subsequent interpretation.

- Discuss the implication(s) of findings for clinical practice, including the risk-benefit profile of the
treatment, if applicable.

* Interpret study findings in relation to current literature.
- Discuss the generalizability (external validity) of study results to the population in Canada.

Section 12: Limitations

Overview

All studies have limitations and should be discussed. Much of this section refers to limitations previously
mentioned in this document (e.g., data limitations acknowledged in section 3). This section should also
include considerations of limitations of the data, sample size, generalizability, and clinical significance

of results, in addition to typical discussions of bias and confounding. Limitations mentioned should be
comprehensive; for each limitation, include a discussion of how the limitation may change study results or
interpretation.

Specific Considerations and Recommendations

Data Limitations

Discuss the implications of using data that were not created or collected to answer the specific study
question(s). For example, describe the degree to which the chosen databases adequately capture the

drug exposure of interest. Discuss any limitations arising from study variables that were constructed by
combining multiple data elements (including both structured and unstructured data), or come from different
linked data sources (e.g., response rates, missing or incomplete data, and necessary imputations applied).
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Bias and Confounding

Discuss sources of potential bias or imprecision, including their direction and magnitude of effect on study
results. Discuss any misclassification bias, unmeasured confounding, missing data, and changing eligibility
over time, as applicable. Discuss the potential for confounding by indication, contraindication, or disease
severity; selection bias; or other forms of bias reported as part of section 8 as alternative explanations for
the study findings. Explicitly report whether the results are plausible, given the observed magnitude of effect,
design and data limitations, opportunities for the influence of bias, chance, or confounding. Also consider
including the plausibility of results by using causality frameworks, such as the Bradford Hill criteria” (e.g.,
timing, dose-response, biological plausibility, consistency).

Other Limitations

Discuss the precision of study findings and whether imprecision is a limitation of results. Report whether
the observed results are clinically relevant, regardless of whether they are statistically significant. Statistical
significance alone does not exclusively determine the clinical importance of the findings because some
registries include large amounts of health care data, and very small effect measures can be statistically
significant without having meaningful implications for clinical practice.

Section 12: Summary of Recommendations

* Provide a consideration of limitations of the study, including the data source, missing data, bias and
confounding, imprecision or sample size limitations, and whether results are clinically meaningful.

+ Discuss the plausibility of results and whether results could be due solely to bias, chance, or confounding.

Forward-Looking Statement and Conclusion

CADTH has partnered with Health Canada, INESSS, and other health system stakeholders to advance the
integration of RWE into decision-making. Guidance for Reporting Real-World Evidence forms the foundation
for transparent reporting of RWE studies and facilitates appraisal of RWE for the purpose of supporting
decision-making. It outlines principles that are consistent with regulatory and HTA standards, both in Canada
and internationally.

This guidance document was developed during a time of immense change in the fields of RWD and RWE, and
the expectation is that this document will be periodically updated or expanded over time as this area evolves.
Guidance for Reporting Real-World Evidence allows flexibility to accommodate both the heterogeneous

nature of RWE and its rapid evolution, while ensuring that studies are sufficiently detailed and transparent to
facilitate regulatory and HTA appraisal and, ultimately, decision-making.
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Appendix 1: Methods
Methods

A 3-phase process to develop this guidance document was used. Phase 1 aimed to leverage and extend

2 existing environmental scans of international RWE evidence®>'? and an evidence-mapping process to
develop candidate items to be included in the guidance. Phase 2 used a modified Delphi process with an
Expert Methods Panel to select final recommendations from the list of candidate recommendations, include
additional relevant items if required, and include considerations for operationalizing the recommendations as
well as special considerations for the Canadian context, as appropriate. Phase 3 implemented a stakeholder
consultation plan and Expert Methods Panel survey to incorporate and finalize revisions to the guidance
based on public and stakeholder feedback.

Phase 1, Part 1: Identification of Documents on RWE

Potential articles related to Canadian and international agency guidance, reporting tools, and policy
statements on RWD and RWE were first identified through review of 2 existing environmental scans: a
state of knowledge report by the Institut national d'excellence en santé et en services sociaux (INESSS)®
and a 2020 Environmental Scan by CADTH, Use of Real-World Evidence in Single-Drug Assessments.?
Detailed methods used in these environmental scans are described in the original documents. Briefly, in
the Environmental Scan conducted by CADTH, authors conducted a literature search to identify relevant
guidelines or policy papers from government agencies through searching of standard databases (OVID
MEDLINE, PubMed) and HTA or regulatory agency websites. Then, a supplemental survey was sent to a
subset of agencies hosting drug review program to identify additional documents. Similarly, the report
published by INESSS conducted a literature search of standard databases and sources of grey literature to
identify relevant documents. Then, a review of the references and keywords of identified documents was
conducted to identify additional candidate documents.

Next, these environmental scans were extended to identify potential additional documents by using a
citation-search method and consulting the Expert Methods Panel to identify articles that had not yet been
included or were currently in development. In total, 37 documents were identified for review and data

extraction (Appendix 2).

Phase 1, Part 2: Extracting Candidate Recommendations
for RWD and RWE From Identified Documents (Evidence
Mapping)

Two data extraction tools (matrices) were created to organize identified recommendations.
Recommendations were categorized based on RWE reporting and RWE conduct (methods considerations).
For each category, we developed a matrix with subcategories (e.g., protocol, exposures), to which
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recommendations were mapped or organized. Additional matrix subcategories were added if a new

theme was identified. Two investigators (KH, TA) independently reviewed all identified documents and
independently extracted data on recommendations on the reporting and conduct of RWE. A third investigator
(MT) reviewed the extracted data for accuracy.

Table 1: Categories of Data Extraction Matrices

Component Categories to which recommendations were mapped

Reporting of real-world evidence Study design, setting, participants, study size, variables and definitions, data sources/
management, reporting on follow-up time, data access and cleaning methods, data
linkage, bias, statistical methods, adverse event reporting, deviations from protocol, data
transformations, governance, statistical software, participant consent, minimum dataset
requirements, quality assurance, data security, data codes, reporting on participants,
descriptive data, outcome data, main results, other analyses, limitations, interpretation,
generalizability, reliability, presentation of results, financing

Conduct of real-world evidence Data quality, data appropriateness/quality/fitness of use, generalizability, data cleaning/
dataset creation, study team, protocols/registry/study planning, publication bias, study
question/objective/appropriateness, study design, study population, exposure/exposure
definitions, controls/comparators, outcomes, exposure-outcome risk window and follow-up,
causality/confounders/bias/sensitivity analyses, effect modifiers and subgroup effects,
missing data, analysis, interpretation and dissemination of results, other notes, other
documents cited

One investigator (MT) removed duplicate recommendations and revised all recommendations with common
language (e.g., use of “exposure” versus “drug” or “intervention”) to allow mapping of major themes and
enhance clarity for the Expert Methods Panel and stakeholders. The other 2 investigators (KH, TA) then
independently reviewed the duplicate removal and standardization of language to ensure that items were
indeed duplicates and provide consensus on standardized language. All 3 investigators then mapped
recommendations to major themes that were revised from the categories in the data extraction matrices. In
total, 200 candidate recommendations were extracted, distilled, and mapped to 16 major themes (Table 2).

Phase 2, Part 1: Establishment of the Expert Methods Panel

Authorship and Leadership Teams

The Expert Methods Panel was purposefully selected to include 10 members based in Canada and 5
international members. Experts were selected based on established expertise in the field, evidenced by a
publication record of applying RWE and/or developing methods. Selection purposefully aimed for diversity
in expertise, geographic location, use of differing data (i.e., administrative, registry), methods expertise
(with specific interest in epidemiology and economics), gender, and career level. International experts were
also selected based on experience supporting or leading international guidance. All experts had to declare
potential conflicts of interests and align with CADTH'’s conflict of interest policy.
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The Expert Methods Panel also included representatives of key Canadian stakeholder organizations (Health
Canada, CADTH, INESSS, CIHI, Statistics Canada) who had established expertise in RWE. While these panel
members did not complete the survey, they participated in all Expert Methods Panel meetings as part of the
consensus process. Two CADTH representatives — the Vice-President of Scientific Advice, Methodologies,
and Resources and co-chair of the Guidance for Reporting Real-World Evidence WG — also attended the
meetings as observers.

Phase 2, Part 2: Delphi/Consensus Process
Methods Authorship Team

The Delphi process was led by 3 authors (TA, KH, MT) with experience in pharmacoepidemiology, systematic
reviews, and knowledge synthesis. The authors led the data collection and synthesis for Phase 1, attended
the consensus meetings as observers (they did not vote in the surveys), and iteratively drafted the resulting
guidance document. The consensus process and group discussions were facilitated by a team member (CF)
with expertise in Delphi methodology and knowledge translation.

Structure of Modified Delphi and Data Collection

The 200 recommendations were grouped into 16 themes and programmed into an online questionnaire using
SurveyMonkey. Canadian and international RWE experts were asked to determine the importance of including
each item into the guidance document. Each item was ranked on an anchored scale of 1 to 4 where 1 meant
“not important” and 4 meant “very important” for inclusion. Participants had the opportunity to include
feedback on each item via an open-ended text box. The survey was circulated to participants by email and
they were given 10 days to independently complete it. Two email reminders were sent at 5-day intervals. Prior
to the meeting, participants received a list of all 200 items, their scores (with items for discussion flagged),
and open-ended comments. Items with a score of 1 or 2 were grouped as “exclude” and those with a 3 or 4
were grouped as “include”. ltems that generated 70% or greater agreement to include from respondents were
included in the guidance document. The same level of agreement was used for items to exclude. Items that
generated less than 70% agreement were discussed in a virtual meeting that took place on June 22, 2022.

During the meeting, participants took part in a facilitated discussion (guided by CF), in which each item that
did not generate consensus was discussed. Participants voted on whether to “include,” “omit,” or “revise”
each item using an online polling feature. Items that generated 70% or greater consensus were included,
omitted, or revised, as per group consensus. Six items that did not generate consensus were put forward for
additional asynchronous discussion, via email. Participants voted on each of the items (to include or exclude)
and were requested to provide comments to support their decisions within 14 days. Additionally, participants
took part in a general discussion about the scope, content, and style of the guidance document. All facilitated

discussions were recorded, transcriptions were generated, and the authorship team took detailed notes.
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Following the first discussion, the Methods Authorship Team drafted the first iteration of the guidance
document. Items confirmed by the Expert Methods Panel were inputted into a reporting checklist and
elaborated upon to provide additional guidance on how to implement them. The guidance document was
circulated to the Expert Methods Panel for review; the initial review was 2 weeks. Participants were invited to
provide feedback on the document via email or in the shared document. Additional feedback was collected
from CADTH and Health Canada. The authorship team (TA, KH, MT) compiled the feedback and a second
facilitated discussion (guided by CF) to determine which feedback should be incorporated, and which

items should be revised, was held virtually on September 20, 2022. Participants were guided in a facilitated
discussion; an online polling feature to “include” or “not include” an item was available as required.

Additionally, participants had in-depth discussions to define scope, content, and style of this document.
Further in-depth feedback on these items was collected via email. Discussion points and asynchronous
feedback were also collected via email and incorporated into the document as appropriate, resulting in an
updated draft of the guidance document.

Results

A total of 13 respondents completed the survey. (Refer to Table 2 for results.) Themes that generated 100%
agreement included: participants, exposure definitions and comparators, effect modifiers, and study findings.
Other themes generated reasonable to high levels of agreement (67% to 92%). Themes with low levels of
agreement were variables and data access and cleaning methods.

A total of 29 individuals attended the first discussion meeting (14 voting members, 15 stakeholder
representatives or observers). Thirty items were discussed during the June 22, 2022, meeting and 6 items
were discussed asynchronously after the call due to time constraints.

A total of 14 participants from the Expert Methods Panel and members of the Leadership Review Team from
CADTH, Health Canada, and INESSS reviewed the first iteration of the Guidance for Reporting Real-World
Evidence document. Fifteen discussion items were put forward during the September 20, 2022, meeting,
which was attended by 21 participants (10 voting members, 11 observers). All items generated consensus.
Two clarifications regarding wording of recommendations and language of the aims were further discussed
asynchronously via email in support of the lead writers of the document.

Table 2: Results From First Methods Expert Panel Consensus Survey

Overall agreement,

Section (n = 13 of 15 panel members) Number of questions n (%)

1. Study design and question 22 18 (82) 2
2. Setting and context 11 9 (82) 0
3. Data access and cleaning methods 14 8 (57) 1
4. Data linkage 8 6 (75) 2
5. Data sources/measurement 12 8 (67) 0
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Overall agreement,

Section (n = 13 of 15 panel members) Number of questions n (%)

6. Participants 22 22 (100) 0
7. Exposure definitions and comparators 12 12 (100) 0
8. Outcomes 18 12 (67) 2
9. Variables (covariates and all variable measurement) 9 4 (44) 0
10. Effect modifiers 3 3(100) 0
11. Bias and confounding 8 7 (88) 2
12. Statistical analysis 19 15(79) 0
13. Participant characteristics 9 8 (89) 0
14. Study findings 12 12 (100) 0
15. Limitations 9 8(89) 0
16. Interpretation and generalizability 12 11(92) 2
Overall 200 163 (82) 11

Phase 3: Stakeholder Consultation and Guidance Revisions

A stakeholder consultation process and public feedback period was implemented to engage with members
of the Canadian health technology ecosystem. A draft of the guidance was posted on the CADTH website for
public and stakeholder review and feedback for 8 weeks. During this stakeholder feedback period, members
of the Methods Authorship Team and Leadership Review Team participated in multiple in-person and virtual
events and leveraged established networks to increase visibility of the posted draft report for comment and
to offer opportunities to provide additional feedback.

Fifty-four sets of feedback, across various types of stakeholders, were received in response to the
consultation and public comment period. Pharmaceutical companies, patient groups, and academic
institutions comprised more than 50% of written feedback submissions. The Methods Authorship Team and
Leadership Review Team collaboratively reviewed the feedback and grouped comments into general themes
that could be applied throughout the document (e.g., consistency of language) or RWE reporting—specific
feedback. Major revisions to the document to address RWE reporting—specific feedback were grouped by
theme and presented to voting members of the Expert Methods Panel in a survey similar to that used in
Phase 2, wherein they voted to include or exclude a revision and could provide additional comments. Major
revisions were defined as any revisions that substantially altered the meaning or content of the text. Changes
such as rewording a sentence for clarity, adding examples, adding extra citations, changing a figure or table
caption, or adjusting the formatting of the manuscript were considered minor. An item was included or
excluded if there was 70% or greater consensus from the Expert Methods Panel on the survey item. ltems
not reaching consensus or that were flagged were discussed in a meeting with the Expert Methods Panel

in a similar fashion to the meetings in Phase 2, and modified as needed to finalize revision of the guidance
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document. In total, 51 major revisions were included in the survey, and 11 of the 14 Expert Methods Panel
members completed the survey (note: 1 expert was ineligible because he switched roles). Major revisions to
the guidance are listed in the response document.

All but 8 items (e.g., inclusion of lab or in vitro evidence, machine learning methods, public platform for
protocol registration) had expert consensus through the survey on whether to include or exclude. These
8 items were discussed at a virtual meeting with the Expert Methods Panel on March 1, 2023. During the
meeting, participants took part in a facilitated discussion (guided by CF) in which each item that did not
generate consensus was discussed. Items that generated 70% or greater consensus were included in or
excluded from the guidance document as per Expert Methods Panel consensus. Through the survey and
consequent discussions, all items achieved consensus. The Expert Methods Panel agreed to the addition
of a new section of the guidance concerning implementation to communicate how the guidance may be
leveraged in practice. All facilitated discussions were recorded, transcriptions were generated, and the
Methods Authorship Team took detailed notes.
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Recommendations on RWE or RWD Reporting for
Expert Survey
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Appendix 3: Recommendation Checklist

Table 3: Recommendation Checklist

‘ Reported on page If not reported or not

Section Checklist item number(s) applicable, justify why

Section 1: Study design 1. Report a clearly stated aim and study
and research questions question.

2. Report the overall study design.

3. Provide a rationale for the choice of study
design.

4. Provide arelevant review of the literature to
evaluate pertinent information and gaps in
knowledge.

5. Describe key elements of the study design
(e.g., matching).

6. Consider the use of study diagrams to
illustrate key aspects of the study design.

7. Strongly recommend to develop and
reference an a priori protocol.

8. Describe all study team members, including
the role of patient partners, and any
conflicts of interest.

9. Describe the study governance structure,
especially who was responsible for final
decision-making.

10. Report any research ethics approval (or
equivalent).

11. Disclose sources of funding.

Section 2: Setting and 1. Describe important information to
context contextualize the data source, including:

1.1.  type of care setting

1.2. geographical location.

2. Describe all relevant study period dates,
including periods of recruitment, exposure,
follow-up, and data collection.

3. Clearly identify missing data components in
the data collection.

4. For studies that propose the use of a data
source from a country other than Canada,
provide:
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Reported on page If not reported or not

Section Checklist item number(s) applicable, justify why

4.1. arationale for selecting the
data source

4.2. an explanation of how these factors
might affect the generalizability
of the study results to the
population in Canada

4.3. background information about the
health care system

4.4. adescription of prescribing and
utilization practices

4.5. information on the use and market
availability of the intervention and
comparators of interest throughout
the study period.

Section 3: Data 1. Describe the extent to which the

specifications — access, investigators had access to the database

cleaning methods, and population used to create the study

linkage population and major aspects of data
provenance.

2. Provide information on the data-cleaning
methods used in the study. Share any data-
cleaning code leveraged. If not provided,
justify.

3. Report whether data were organized by a
Common Data Model structure.

4. Describe the usage of data and consent for
data sharing. Provide consent documents, if
relevant.

5. Describe data collection methods.

6. Quality of the data and relevant metrics to
assess the data quality should be reported.

7. Describe any variability between data
sources and the impact of changes over
time in the data.

8. Describe if any data linkage was conducted
and the methods used for the linkage.

9. Report who (e.g., which organization)
performed the data linkage, if applicable.

10. Describe the performance characteristics
of the data linkage and the number of
individuals linked at each stage of linkage.
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Reported on page If not reported or not

Section Checklist item number(s) applicable, justify why

Section 4: Data sources, 1. Provide and describe all data sources,
data dictionary, and including the specific version and date of
variables the last update of the database.

2. Describe the characteristics of the health
setting and context of data collection.

3. Describe details of data continuity and
completeness.

4. Include the names, dates, and/or version
numbers of when data were extracted
for research use by the data vendor or
organization.

5. Include the search and/or extraction criteria
applied if the source data are a subset of
the data from the vendor or organization,
and provide calendar date ranges.

6. Provide source(s) of data for each variable
of interest.

7. Describe how variables of interest were
measured and if they have been adjudicated
or validated in the population of interest.

8. Provide a data dictionary that includes
information on data sources, validity, and
definitions for all variables, as applicable.

9. Specify definitions and lookback windows
for all variables.

10. Report whether any variables could be
time-varying (e.g., how the variable could
change over time and when it was redefined
in relation to time-varying exposures).

11. Report important variables that could not
be captured and their anticipated impact on
study results.

12. Provide information on deviations from the
a priori protocol in variable measurement.

Section 5: Participants 1. Provide inclusion criteria used to identify
the study population.

2. Justify exclusion criteria and how they
may affect the overall interpretation of the
research.

3. Describe study population characteristics
relative to the target population in Canada.
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Reported on page If not reported or not

Section Checklist item number(s) applicable, justify why

4. Provide all codes or algorithms used to
define the inclusion and exclusion criteria,
where possible.

5. Specify the time period (e.g., lookback
window) over which inclusion and exclusion
criteria were assessed.

6. Recommendations for specific study
designs:

6.1. For cohort studies, provide details
leading to the analyzed cohort,
including definitions for exposure
groups, cohort entry and end dates,
matching criteria, and censoring/
follow-up.

6.2. For prospective cohort studies,
describe recruitment processes.

6.3. For case-control and case-crossover
studies, provide details of case
and control ascertainment, the
source population for nested
studies, sampling methods, and
matching criteria.

7. Report the numbers of participants at
each stage of the study and reasons for
nonparticipation. Consider illustrating this
information using a flow diagram.

8. Provide characteristics of study
participants. If not available or feasible,
explain why.

9. Indicate missing data for each variable of
interest.

10. Compare treatment or exposure groups.

11. Specify the number of participants included
in each analysis and the analysis strategy
(e.g., per-protocol, ITT) and provide details
on the number or proportion of subjects
excluded from each analysis, and the
reasons for exclusion.

Section 6: Exposure 1. Define the requirements for the exposure
definitions and definition (e.g., single, multiple, or
comparators continuous exposure) and relevant start and

stop windows for assessing exposures.
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Reported on page If not reported or not

Section Checklist item number(s) applicable, justify why

2. Specify the data source(s) from which
exposure information was obtained,
including validity and any limitations in
exposure measurement.

3. Specify the exposure-outcome risk window
and discuss how it aligns with the known
or anticipated relationship between the
exposure and outcome timing.

4. If no comparator was used, justify why not.

5. Define the comparator group(s) (e.g., active
comparator, historical comparator).

6. Provide justification for the comparator
used, including potential implications on the
study findings.

7. Discuss any changes in patterns of use of
the exposure and comparator(s) over time
and how they may affect the results. Report
any methods used to adjust for these
changes.

8. Specify how adaptations to the intervention
and/or comparator were permitted and
recorded.

Section 7: Outcomes 1. Report definitions for all study outcomes
(primary, secondary, and exploratory), where
possible.

2. Provide a rationale for the outcomes
studied and discuss relevant outcomes not
included in the study. Consider the use of a
core outcome set if one is available for the
condition of interest under study.

3. Provide information about the validity of all
outcome definitions.

4. Describe whether the timing of the outcome
can be accurately measured.

5. Specify whether the outcome studied is a
surrogate measure of a clinical (patient-
centred) outcome and, if so, the strength
of the relationship between the surrogate
outcome and major clinical outcome(s) of
interest.

6. Discuss whether outcome misclassification
could occur between treatment groups.
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Reported on page If not reported or not

number(s) applicable, justify why

Report whether a control outcome was
used and justify the control outcome(s)
selected.

Section 8: Bias,
confounding, and effect
modifiers or subgroups
effects

Report all procedures used to address
potential sources of bias.

Specify how potential sources of bias could
influence the outcomes of the analyses.

Specify variables that were considered
known or potential confounders in the
analysis.

Describe how confounder variables were
selected and if they were informed by a
causal diagram.

Describe and compare the distribution of
measured baseline confounding variables
between treatment groups.

Report whether any potential confounders
could not be measured and specify the
anticipated impact of these confounders on
study results.

Report whether time-varying confounding
was considered and, if not, justify why not.

Specify the methods used to conduct
sensitivity analyses that test key
assumptions and limitations of the
data and, if no sensitivity analyses were
conducted, explain why not.

Specify known or potential effect modifiers.

10.

Describe any effect modification or
subgroup analyses that were conducted
and if they were specified a priori. Include if
they were identified and conducted based
on prespecified rationale such as previous
studies or biological rationale. If no effect
modification or subgroup analyses were
used, justify why they were not needed.

11.

If effect modification or subgroup analyses
were used, describe the methods and
present separate results for each subgroup.

Section 9: Statistical
methods

Indicate the software used for the statistical
analysis, including software package,
version, and analytic tools employed (e.g.,
macros).
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Reported on page If not reported or not

Section Checklist item number(s) applicable, justify why

2. Provide access to the statistical code used
or, if the code cannot be shared, explain why
not.

3. Report all statistical methods used
and justify their selection, including, as
applicable:

3.1. all variables included in
regression models

3.2. the method of variable selection for
regression models

3.3. methods used to control for
confounding

3.4. methods used to account for
missing data

3.5.  how follow-up time and changes in
exposures were handled

3.6. subgroup analyses and effect
modification

3.7. as applicable: stratification,
propensity score estimation and
assumptions, meta-analysis
methods, validity of instrumental
variables.

4. Quantify the precision of all estimates using
confidence intervals.

5. Report the threshold of statistical
significance used.

Section 10: Study 1. Summarize key results (estimated effect
findings measures, measures of precision) with
reference to each study objective and/
or hypothesis for primary and secondary
outcomes, and delineate these results by
each treatment or exposure group.

2. Provide numbers of outcome events or
summary measures of outcomes (or
exposures in case-control studies).

3. Report both absolute and relative effect
measures for binary outcomes, including
their measure of precision.
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Reported on page If not reported or not

Section

Checklist item

Report category boundaries when
continuous variables are categorized, and
consider translating estimates of relative
risk into absolute risk.

applicable, justify why

Report unadjusted and adjusted estimates,
including their measure of precision and
confounders used for adjustment.

Report other prespecified analyses
conducted (e.g., subgroup analyses,
interactions, sensitivity analyses).

Describe any unplanned analyses
performed secondarily (not defined a priori)
and indicate these as exploratory.

Avoid selective reporting of results.

Section 11: Interpretation
and generalizability

Provide an interpretation of the primary and
secondary study results, as applicable.

Interpret the findings from adjusted and
unadjusted results, as applicable.

Discuss the precision of the effect
measure(s).

Discuss how potential biases and sensitivity
of study assumptions may impact the
results and subsequent interpretation.

Discuss the implication of findings for
clinical practice, including the risk-benefit
profile of the treatment, if applicable.

Interpret study findings in relation to current
literature.

Discuss the generalizability (external
validity) of study results to the population in
Canada.

Section 12: Limitations

Provide a consideration of limitations of the
study, including the data source, missing
data, bias and confounding, imprecision or
sample size limitations, and whether results
are clinically meaningful.

Discuss the plausibility of results and
whether results could be due solely to bias,
chance, or confounding.
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Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders, and policy-
makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document, the document is
made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular purpose. The information
in this document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical judgment in respect of the care

of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and Technologies in Health (CADTH) does not
endorse any information, drugs, therapies, treatments, products, processes, or services.

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up to date as at the applicable date the
material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the quality, currency,
propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing this document. The views
and opinions of third parties published in this document do not necessarily state or reflect those of CADTH.

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or conclusions
contained in or implied by the contents of this document or any of the source materials.

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by the
third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information contained on such
third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH has no responsibility for the
collection, use, and disclosure of personal information by third-party sites.

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal, provincial, or
territorial governments or any third-party supplier of information.

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at the
user's own risk.

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and
interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the exclusive
jurisdiction of the courts of the Province of Ontario, Canada.

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian Copyright Act
and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes only, provided it is not
modified when reproduced and appropriate credit is given to CADTH and its licensors.

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence to help
make informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system.

Funding: CADTH receives funding from Canada'’s federal, provincial, and territorial governments, with the exception of Quebec.

Questions or requests for information about this report can be directed to Requests@CADTH.ca
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