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SUMMARY 

Background 

In the pharmaceutical industry, the approaches traditionally preferred for demonstrating 
the efficacy and safety of medications rest on randomized control trials (RCT), and such 
knowledge forms an important basis for assessments in regulation and public coverage 
of drugs. This situation is evolving: the desire to support the decision-making process 
with data that are representative of the implementation setting, as well as the growing 
availability of vast databanks, have led to real-world evidence (RWE) being considered 
as a complementary and useful source of knowledge. The nature of the underlying data 
as well as the methods required for their collection, analysis and appraisal, however, 
raise several issues regarding the integration of RWE in evaluations aimed at supporting 
decision-making. The decision was made to produce a state of knowledge on this topic, 
focused on three main operational objectives:  

• establish a common organizational understanding of concepts related to RWE 
and real-world data (RWD); 

• equip the production teams at INESSS with methods to appraise RWE/RWD in 
their assessments; 

• support the implementation of institutional requirements for the information 
needed when submitting a drug assessment request that includes RWE, as well 
as the initial acceptability of such evidence for integration into evaluation projects. 

Methods  

The objective of the present state of knowledge report is to clarify the following: 
1) definitions and characteristics of RWD and RWE; 2) potential uses for RWE during the 
various phases of the life cycle of drugs; and 3) considerations related to using RWE in 
assessments to support decision-making in the pharmaceutical sector. Therefore, a 
narrative review of the scientific and grey literature was carried out, more specifically with 
respect to drug assessments although several other areas relevant for INESSS’s 
activities were also included. The state of knowledge report is solely for informational 
purposes and does not constitute a position paper nor recommendations. 

Results  

There is no Canadian or international consensus-based definition for RWE nor for RWD. 
Various definitions and characterizations have been identified, which are not fully 
consistent and coherent with each other. However, two dimensions in particular appear to 
be useful and applicable when characterizing RWE: the setting or context that generated 
the data and refers to the source of the data (e.g., clinical or community milieus), on the 
one hand, and the methodological approaches used to carry out the study (such as its 
design and level of pragmatism), on the other. The main benefits of RWE with respect to 
drug assessment are the type of information collected and the external validity of the 
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studies, whereas the challenges concern the quality of the data, internal validity, and 
ethical and governance issues.  

Use of RWD and RWE in the pharmaceutical sector is noted to occur at various times in 
the life cycle of products. A review of practices, however, shows that regulatory and 
assessment agencies remain relatively cautious about using RWE as a primary source to 
support decision-making. Its acceptability would be linked to use in specific situations, 
such as when it is not possible to conduct an RCT, in assessments for rare diseases or 
advanced therapies, in cases of unmet health care needs, and when a major treatment 
effect is expected.  

INESSS identified a large number of methodological tools to appraise study quality, with 
these tools generally being classified according to how treatment is assigned 
(randomized or not). Appraisal of the quality of both the sources and the data themselves 
is not consistently considered, and only two tools were identified that directly address 
these elements: the “Assessment of Real-World Observational Studies critical appraisal 
tool” and a “Questionnaire to assess the relevance and credibility of observational studies 
to inform health care decision-making”. Recommendations also exist to promote 
transparency in reporting results from real-world studies, particularly for observational 
studies that use data routinely collected in pharmacoepidemiology (RECORD-PE: 
Reporting of Studies Conducted Using Observational Routinely Collected Health Data 
Statement for Pharmacoepidemiology).  

Lastly, the suitability of RWE to support regulatory or drug listing decisions can be viewed 
as an appraisal of the potential or capacity for the evidence to respond to a specific 
decisional question. Despite their differences regarding some points, the various 
conceptual frameworks identified recognize that this suitability for use results from the 
interaction between aspects related to the data themselves, the data collection and 
analysis methods, and the decision-making context.  

Conclusion 

Based on a review and analysis of the literature, there is broad national and international 
discussion of RWE, as well as abundant documentation. Many applications of RWE are 
suggested during the life cycle of medications, but the standards and rules for the 
integration of RWE into assessments to support decision-making are still being 
developed. Authors suggest in particular that the various organizations involved work 
together to harmonize the following: 1) recommendations on quality standards for real-
world data and studies; 2) requirements with respect to the acceptability of RWE for the 
various types of questions regarding decisions; and 3) practices for integrating such 
evidence in decision-making. Lastly, the topics covered by this state of knowledge report, 
as well as other related subjects, represent a rapidly shifting area, and the work carried 
out by various regulatory and assessment agencies will be monitored to enhance 
learning. Despite the challenges related to integrating RWE into assessments, the model 
for demonstrating evidence is evolving, and the various stakeholders involved are 
working to adapt to this changing environment.  
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INTRODUCTION 

With the objective of supporting decision-making, health technology assessment involves 
taking a critical view of various items before they are implemented in the health and 
social services system. These assessments are primarily based on the knowledge gained 
during the research and development phases, and an appraisal of this information is the 
foundation of drug coverage and optimal use recommendations. In the pharmaceutical 
area, a randomized control trial (RCT) is generally the preferred design to generate 
robust, quality data for demonstrating safety and efficacy, and therefore, is an important 
source of information in drug coverage assessments. 

It is, however, recognized that the data available at the time of market access are often 
insufficient to fully guide decision-makers and clinicians in choosing the optimal treatment 
for patients in routine clinical practice. [Zuidgeest et al., 2017; Califf and Sugarman, 2015; 
Calvert et al., 2011; Rothwell, 2005] Although randomization and controlled conditions 
provide RCTs with considerable internal validity, there are a certain number of issues 
with this design that limit the generalizability of the outcomes. Items mentioned to explain 
the limited applicability of outcomes in clinical practice include eligibility criteria that often 
exclude patients with comorbidities and vulnerable populations, intensive monitoring, and 
follow-up that is limited in time. [Corrao and Cantarutti, 2018; Makady et al., 2017c; 
Saeed et al., 2016; Sherman et al., 2016] Additionally, the conventional hierarchy of 
evidence suggests that the provision of health care is based on the best available 
knowledge, but this model is generally used to look at health problems in an isolated 
manner: it would therefore apply less to the management of complex patient cases, or 
more specifically, for the management of chronic conditions. [Corrao and Cantarutti, 
2018; Reynolds et al., 2018]  

Recognizing the challenges associated with RCTs and wanting to support the decision-
making process with data that represent the context in question result in real-world 
evidence (RWE) and real-world data (RWD) being considered as supplemental and 
useful information sources. RWD and RWE are broad concepts with varying definitions 
depending on the situations and the stakeholders involved, and these two terms are often 
used interchangeably. There is, however, a distinction between RWD, which refers to raw 
(factual) information, and RWE, which connotes the organization of the information to 
inform a conclusion or judgment. [Garrison et al., 2007] 

Regulatory agencies have extensive experience in using these data and evidence in 
pharmacovigilance activities, whereas HTA agencies regularly use them to describe the 
setting of the disease and clinical practice, to contextualize some data, and to carry out 
economic analyses. This practice, however, is less common in appraising drug 
effectiveness, but growing interest is noted in the use of RWE to support the decision-
making process.  
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The 2019 Health Technology Assessment international (HTAi) Global Policy Forum 
specifically addressed the challenges and opportunities of using RWE in the technology 
assessment process. The main challenges identified were determining assessment 
questions where RWE could be of use, when to use them during the technology’s life 
cycle, quality of the data, data infrastructure and access to data, as well as transferability 
issues of study outcomes to other contexts. [Oortwijn, 2018] 

In Quebec, the assessment process to include drugs on the List of Medications of the 
Basic Prescription Drug Insurance Plan (RGAM) and on the List of Medications - 
Institutions is standardized and structured based on a specific approach. Manufacturers 
submit a request to INESSS for an assessment and at least one randomized, controlled 
clinical study must be included (if this requirement is not met, the rationale for this 
omission must be provided with the request).1 There is a standardized process in place in 
terms of structure for the manufacturers’ submissions to be reviewed, as well as how this 
information is processed and analyzed by the scientific teams. Considering the growing 
interest in RWE, the organization would like to put an optimal process in place to provide 
guidance on eligibility, as well as the best strategies to use this information in 
comparative drug assessments, while maintaining high standards with respect to 
robustness and rigour.  

Considering the importance of this reflective work, it was decided to produce this state of 
knowledge initiative, with three main operational objectives:  

• Gain a common organizational understanding of concepts related to RWD and 
RWE. 

• Equip INESSS scientific teams with methods to appraise RWD and RWE within 
the assessments. 

• Support the implementation of institutional requirements for information required 
for a drug assessment submission that includes RWE, as well as the initial 
acceptability of this evidence for use in submissions. 

Although the state of knowledge specifically deals with the assessment of medications, it 
is important to mention that some of the questions raised also apply to other INESSS 
areas of activity. Therefore, although the nature of the data and certain issues differ for 
the items evaluated in other health and social services sectors, the learnings generated 
from this literature review will be useful in optimizing certain practices already in place, in 
addition to promoting organizational consistency in terms of the use and appraisal of 
RWE in INESSS’ work. 

 
1 The Guidance Document for Submitting a Request provides the required information for preparing a request for 

an INESSS assessment and is available at: 
https://www.inesss.qc.ca/fileadmin/doc/INESSS/Inscription_medicaments/Fiches_inscription/en/Submission_guid
ance_document.pdf. 

https://www.inesss.qc.ca/fileadmin/doc/INESSS/Inscription_medicaments/Fiches_inscription/en/Submission_guidance_document.pdf
https://www.inesss.qc.ca/fileadmin/doc/INESSS/Inscription_medicaments/Fiches_inscription/en/Submission_guidance_document.pdf
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1 METHODOLOGY 

This state of knowledge document is a narrative review of the literature on the use of 
RWE and RWD in assessments to support the decision-making process in formulary 
listing drug reviews. The state of knowledge document is solely for information purposes 
and does not constitute a position paper or recommendations. 

1.1 Evaluation questions: 
• How are RWD and RWE defined and characterized?  

- What are the main methodological approaches and data sources used to 
generate the evidence?  

- What are the benefits of this evidence and what challenges do they 
represent for the assessment to support the decision-making process? 

• What are possible uses of RWE and RWD throughout the various phases of a 
drug’s life cycle? 

- What are the favourable and unfavourable circumstances for using 
RWE/RWD to support the decision-making process in the pharmaceutical 
sector? 

• What are the main considerations for using RWE in assessments to support the 
decision-making process in the pharmaceutical sector? 

- What tools exist to evaluate the methodological quality of real-world studies?  

- What are the relevant dimensions for evaluating data sources and RWD? 

- Are there any conceptual frameworks to provide guidance in using RWE in 
assessments to support the decision-making process? 

1.2 Identification of scientific information 
Documentation published since 2010 was identified using strategies developed jointly 
with a scientific information advisor, outlined in Appendix A. PubMed, Embase, PsycINFO 
and CINAHL bibliographical data were consulted, identifying 3,188 documents. 
Additionally, various websites (e.g., government bodies, expert organizations) were used 
to search grey literature; a complete list is provided in Appendix B. To gain more in-depth 
knowledge of certain topics, the publications cited by certain articles were consulted, and 
keyword searches were done to complete the relevant information base. 
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1.3 Publication Selection 
First, the author sorted the English- and French-language documents identified in the 
bibliographic database search, according to titles and abstracts. After completing a full 
review of the articles, the author continued with the selection process. Given the 
exploratory and non-systemic nature of this state of knowledge, as well as its relatively 
broad scope, the inclusion criteria used to select the publications were relatively non-
specific. These criteria included documents that could provide responses to the 
evaluation questions, documents dealing with a topic relevant to assessing medications 
for listing purposes, and documents involving countries or authorities whose health care 
system is similar to Quebec. A total of 87 scientific articles and 32 documents or web 
pages from grey literature were used.  

1.4 Data Extraction and Summary 
The selected documents were first grouped based on the three main evaluation 
questions, and information was extracted and categorized based on the theme. These 
themes correspond to the evaluation question subcategories; they are shown in Table 1 
in relation to the operational objectives of the state of knowledge. A narrative summary 
was then done for each theme, with the outcome of these various summaries outlined in 
this document.  

Table 1 Brief overview of the operational objectives of the state of knowledge, 
analysis themes and corresponding outcomes sections 

Objectives Themes and corresponding outcomes sections 
1. Gain a common organizational 

understanding of concepts related to 
RWD and RWE 

Description of RWD and RWE (2.1) 
• Definition of terms used (2.1.1) 
• Methodological approaches used to generate RWE 

(2.1.2) 
• Data sources (2.1.3) 
• Benefits and challenges of RWE (2.1.4 and 2.1.5) 

Current and suggested uses for RWD and RWE (2.2) 
Acceptability of RWE for appraising drug effectiveness (2.3) 

• Current situation and favourable circumstances 
(2.3.1) 

• Unfavourable circumstances (2.3.2)  
2. Equip INESSS scientific teams with 

methods to appraise RWD and RWE 
within assessments 

Quality of the studies in a real-life setting (2.4) 
• Quality assessment of non-randomized studies 

(2.4.1) 
• Quality assessment of randomized studies (2.4.2) 
• Recommendations for the quality of information 

reported in the studies (2.4.3) 
Quality of the data in a real-world setting (2.5) 

• Fitness of data for secondary use (2.5.1) 
• Quality of data sources (2.5.2) 
• Data quality dimensions (2.5.3)  
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Objectives Themes and corresponding outcomes sections 
3. Support the implementation of 

institutional requirements for 
information required for a drug 
assessment submission that 
includes RWE, as well as the initial 
acceptability of this evidence for use 
in assessment submissions  

Recommendations for the quality of information reported in 
the studies (2.4.3) 
Fitness of RWE to support decision-making (2.6) 

1.5 Consultation process 
Various consultation methods were used in developing this state of knowledge document. 
First, members of various INESSS branches contributed through proofreading, 
discussion groups, as well as consultation with the internal strategic and scientific 
planning committee, comprising all of the Institut’s scientific team managers. The 
Scientific Council was also consulted. This organization’s mandate is to advise INESSS 
on methodological issues, and its members have relevant methodological expertise in 
assessing health and social services interventions and technologies.2 The Council 
contributed to the project by providing feedback and clarifications on certain issues 
covered in the state of knowledge document. Lastly, two experts with experience in the 
use of RWE/RWD were asked to review the document. 

To ensure the integrity of the state of knowledge process, any conflicts of interest and of 
roles reported by the Scientific Council members and external reviewers were examined 
with respect to the topic in question, and were found to be acceptable for the topic and 
mandate entrusted to these individuals. 

 
2 The members of the Scientific Council are listed on the initial pages of this document. 
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2 RESULTS 

Before providing a detailed presentation of the results, it is important to specify that 
RWE/RWD represent broad and varied conceptual categories. Therefore, although a 
high-level overview can be produced, the various concepts addressed in the results do 
not necessarily apply to all possible RWE/RWD cases, and similarly, they are not 
necessarily exclusive (e.g., some concepts also apply to data and evidence that are not 
considered as real-world).  

2.1 Description of Health Care RWE and RWD 
Many definitions for RWE and RWD were found, and the two concepts are often used 
interchangeably. There is, however, a distinction between real-world data (RWD), which 
refers to raw information, and real-world evidence (RWE), which connotes the 
organization of the information to inform a conclusion or judgment. [Garrison et al., 2007] 
The next sections serve to clarify the various concepts and determine the benefits and 
challenges of the different approaches associated with RWD and RWE, mainly with 
respect to formulary listing drug assessments. 

2.1.1 Definition of terms used 

Real-world data  

There is currently no consensus about the definition for RWE and RWD in Canada, 
[Husereau et al., 2019] or internationally, [Makady et al., 2017a] and various definitions 
and characterizations were identified in this review of the literature.  

In the GetReal European consortium’s initiative on the use of real-world data in drug 
assessments, [GetReal, 2020] the authors carried out a review of the literature and of 
stakeholder interviews regarding the definitions used. [Makady et al., 2017a] More 
specifically, for comparative clinical effectiveness concepts, they identified 38 RWD 
definitions, which they placed in 4 non-mutually exclusive categories: 

• Data collected in a non-RCT setting (i.e., all health data, except those collected in 
the setting of a conventional phase III RCT): 53% of definitions identified. 

• Data collected in a non-intervention/non-controlled setting (i.e., data collected 
without interference with treatment assignment and/or patient monitoring, and/or 
selection of study population). De novo data collection may or may not be done in 
this context: 24% of definitions identified. 

• Data collected in a non-experimental setting (i.e., the investigator has no control 
over any of the conditions and where there is no de novo data collection based on 
a pre-established study protocol): 13% of definitions identified. 

• Other (e.g., none of the categories listed above) 11% of definitions identified. 
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This classification highlights two categories of RWD: primary and secondary data. 
Primary data are data that are collected for the specific research problem at hand, using 
methods and procedures that best fit the information needs. [Hox and Boeije, 2005] 
Secondary use of data is instead defined as personal health information used outside of 
direct health care delivery, for the purpose of creating new intelligence or knowledge 
away from its context of origin and without the originator necessarily being aware. [Scott 
et al., 2017; Safran et al., 2007] There challenges associated with the use of secondary 
data are important and they mainly involve the fact that these data are collected to 
respond to clinical or administrative needs, and therefore, they often do not provide all 
the information required for research purposes. [Peek et al., 2014] 

Real-World Evidence  

The definitions identified generally state that RWE is the result of the analysis of RWD. 
Two dimensions were also suggested in the literature to characterize RWE. First, the 
context in which the data are generated: clinical or community context, as opposed to 
research or academic environments. [Sherman et al., 2016] This context may be defined 
by the data sources used and refers to the population involved and the data-generation 
process. [Jarow et al., 2017; Makady et al., 2017a; Sherman et al., 2016] Therefore, most 
definitions and organizations seem to recognize data being generated routinely and for 
purposes other than research (e.g., for clinical follow-up or billing) as an important 
descriptive item in the context. The second dimension refers to the methodological 
approach used to carry out the study, and some authors specifically refer to the type of 
design used, [Makady et al., 2017a; Sherman et al., 2016] whereas for others, the 
concept instead refers to the degree of pragmatism, independent of study design. [Jarow 
et al., 2017]  

Table 2 provides the RWE and RWD definitions or descriptions proposed by several 
groups or organizations.  

Table 2 Definitions of real-world data and real-world evidence 
Group or 
organization Real-world data (RWD) Real-world evidence (RWE) 

European Medicines 
Agency (EMA) 

Routinely collected data relating to a 
patient’s health status or the delivery of 
health care from a variety of sources other 
than traditional clinical trials [Cave et al., 
2019].  

Real-world evidence (RWE) is 
then defined as the information 
derived from analysis of RWD 
[Cave et al., 2019]. 

FDA Real-world-data are data relating to patient 
health status and/or the delivery of health 
care routinely collected from a variety of 
sources [FDA, 2018]. 

The evidence derived from RWD 
through the application of 
research methods. For regulatory 
applications, RWE can further be 
defined as clinical evidence 
regarding the use and potential 
benefits or risks of a medical 
product derived from analysis of 
RWD [FDA, 2018]. 
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Group or 
organization Real-world data (RWD) Real-world evidence (RWE) 

GetReal An umbrella term for data regarding the 
effects of health interventions (e.g., safety, 
effectiveness, resource use) that are not 
collected in the context of highly controlled 
RCTs. Instead, RWD can either be primary 
research data collected in a manner which 
reflects how interventions would be used in 
routine clinical practice or secondary 
research data derived from routinely 
collected data. Data collected include, but 
are not limited to, clinical and economic 
outcomes, patient-reported outcomes 
(PRO) and health-related quality of life 
(HRQoL). RWD can be obtained from 
many sources including patient registries, 
electronic medical records, and claims 
databases. [GetReal, 2016]. 

The evidence derived from the 
analysis and/or synthesis of real-
world data (RWD) [GetReal, 
2016]. 

HTA Glossary Data collected during the routine delivery 
of health care [HTA Glossary, 2018]. 

Evidence derived from the 
analysis of real world data [HTA 
Glossary, 2019].  

International Society 
for 
Pharmacoeconomics 
and Outcomes 
Research (ISPOR) 

Data used for decision‐making that are not 
collected in conventional randomized 
controlled trials (RCTs) [Garrison et al., 
2007]. 

Not available 

National Institute for 
Health and Care 
Excellence (NICE) 

RWD is a commonly used term to describe 
data generated from sources that relate to 
everyday clinical practice, generally 
outside the artificial constraints of 
randomised controlled trials. In its broad 
definition, RWD can include data 
generated as part of pragmatic controlled 
trials. However, most RWD does not 
produce randomised evidence of treatment 
effect. In the context of Health Technology 
Assessment (HTA), RWD typically 
presents as observational data from 
registries, administrative databases and 
surveys [Bell et al., 2016]. 

Not available 

Health Canada Real-world-data are data relating to patient 
health status and/or the delivery of health 
care routinely collected from a variety of 
sources [Health Canada 2020].  

Real world evidence is the 
evidence regarding the usage, 
and potential benefits or risks, of 
a medical product derived from 
analysis of RWD [Health Canada, 
2020] 
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2.1.2 Methodological approaches used to generate RWE 

Suggested study designs for real-world studies are divided into experimental and 
observational approaches. Observational designs include cohort, case-control and cross-
sectional studies, as well as case series, before-and-after series, and case reports. [RWE 
Navigator, 2020b; Makady et al., 2017a] Observational studies can be prospective or 
retrospective, and the design strength primarily rests on the use of robust statistical 
methods to limit potential bias associated with a lack of control for the study intervention. 
For example, causal inference methods can allow us to emulate a RCT based on 
observational data, and thereby obtain similar estimated effects to what would have been 
obtained in the RCT (target trial), if it had been done. [Hernán and Robins, 2016]  

Experimental approaches used for real-world studies include randomized and non-
randomized designs, but overall, their objective is a greater level of pragmatism than the 
more conventional designs, considered as explanatory. While the purpose of the 
explanatory approach is to understand a situation in a specific context where the item 
being evaluated has the best chance of demonstrating a beneficial effect, the authors of a 
1967 publication proposed that the objective of the pragmatic approach is rather to 
support a decision about treatment choice in real-life conditions. [Schwartz and Lellouch, 
1967] However, there is no definite threshold or dichotomy between the explanatory and 
pragmatic approaches, but instead, there is a continuum, and very few trials are purely 
explanatory or pragmatic. [Loudon et al., 2015] Three attributes were proposed to 
describe the pragmatic approaches: first, an intent to inform decision-making (patients, 
clinicians, administrators, and policy-makers), and second, an intent to enroll a population 
relevant to the decision, that is, population representative of the patients and clinical 
settings for whom the decision is relevant. The third attribute is the intent to (1) streamline 
procedures and data collection so that the trial can focus on adequate power for 
informing the clinical and policy decisions targeted by the trial, or (2) measure a broad 
range of outcomes. [Califf and Sugarman, 2015] Various categorizations and definitions 
have been proposed, and according to the terminology, the real-world experimental 
designs may include non-randomized comparative trials, pragmatic trials (randomized or 
non-randomized), comparative cohort trials, as well as cluster randomized trials. 
[RWE Navigator, 2020b; Makady et al., 2017a]  

2.1.3 Data Sources 

There are multiple RWD sources, and the most frequently cited are registries, electronic 
health records, medical-administrative databanks, and billing data. [RWE Navigator, 
2020a; Berger et al., 2017b; Makady et al., 2017a; Garrison et al., 2007] Although these 
sources currently seem to be more secondary in an evaluation to support the decision-
making process, social media and the various mobile applications are also cited as 
sources of real-world data. [RWE Navigator, 2020a; Makady et al., 2017a] Among the 
various sources of health data generated by individuals, the authors proposed four data 
source groups: 1) Data reported directly by people (e.g., questionnaires or surveys); 
2) Task-based measures or functional tests (such as physical function tests or cognitive 
function tests using sensors or mobile apps); 3) Active sensor data that require an 
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activation step (such as glucose self-measurement); and 4) Passive sensor data that 
does not interrupt the person’s normal activities (e.g., heart rate measurement). 
[Duke-Margolis Center for Health Policy, 2019]  

2.1.4 Benefits 

To clarify the benefits of RWE in the drug assessment process, the authors point out that 
these approaches are not intended to replace conventional clinical trials, but rather, to 
supplement the available information and provide different options for collecting data. 
[Annemans, 2017; Sherman et al., 2016; Makady and Goettsch, 2015] The benefits 
generally reported in the literature involve the complementary nature of the strategies 
used to generate evidence, as well as the distinct objectives targeted. In terms of 
assessments to support the decision-making process, the potential benefits can be 
grouped into two main areas: the type of information collected, and the external validity of 
the studies that produced the evidence. First, the information collected may include items 
that are not generally collected in conventional clinical trials. For example, this includes 
estimated effects of treatment in a real-world setting, which is potentially more detailed 
and involves a longer term; [Annemans, 2017; Berger et al., 2017b; Makady et al., 2017c] 
identification of rare patient characteristics and associated effects on treatments; 
identification of rare and long-term adverse effects; [Annemans, 2017; Makady et al., 
2017c] and evaluation of treatment compliance. [Makady et al., 2017c] Real-world studies 
can allow for a comparison of multiple treatment options, [Annemans, 2017] they provide 
information on resource use, [Makady et al., 2017c] as well as on how the clinical setting, 
health provider and health care system characteristics influence treatment results. [Booth 
and Tannock, 2014] Additionally, the studies allow to validate whether RCT outcomes 
apply in actual practice [O’Leary and Cavender, 2020] and to better identify the 
subpopulations most likely to benefit from the intervention. [Annemans, 2017] 

According to some authors, the external validity of real-world studies would be greater 
compared with traditional study designs, or in other words, they have the potential to be 
more generalizable. [Jarow et al., 2017; Makady and Goettsch, 2015] This broader 
representation could be explained by the studies being more pragmatic, [Jarow et al., 
2017] involving a larger number of participants, [O’Leary and Cavender, 2020] and 
including populations that are generally excluded from randomized clinical trials 
(e.g., children, seniors, and patients with comorbidities). [Annemans, 2017; Berger et al., 
2017a; Makady and Goettsch, 2015] Additionally, the data could potentially be more 
representative with resource use and costs. [Annemans, 2017] 

2.1.5 Challenges 

Overall, the various challenges of RWE in respect to the assessment process concern 
the level of confidence associated with the evidence, which can be grouped into two 
categories: quality of the data used and the risk of bias. Secondary use means that RWD 
are produced in one space and then used in another, which can create both scientific and 
governance challenges. [Lipworth, 2019] From a scientific perspective, data quality is a 
major challenge, [Lipworth, 2019; Annemans, 2017; Booth and Tannock, 2014] especially 
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since the people collecting the data, such as health care professionals, are not 
necessarily trained on the required data standards or the related scientific methods. 
[Lipworth, 2019] Clinician and care provider participation in generating high-quality data 
goes beyond capturing and entering data and instead, a change of practice is needed so 
that results are reported in a consistent and standardized format. [Krause and Saver, 
2018] Since secondary data are collected for purposes other than research, there may be 
missing data or data may be collected in an unstructured format, [O’Leary and Cavender, 
2020; Jarow et al., 2017; Makady and Goettsch, 2015] which could affect the integrity 
and quality of the data. [Annemans, 2017; Hersh et al., 2013] Secondary use may also 
involve ethical and governance issues, or more specifically, issues related to auto-
governance. Since the methodological standards on real-world research strategies are 
still being developed, there would be greater potential for commercial, political, or 
investigator self-interest to influence the research outcomes than with conventional trials. 
[Lipworth, 2019] For example, without the requirement for a systematic recording or the 
publication of a protocol, multiple data analyses can be conducted using different 
approaches, until favourable results are obtained. [Hampson et al., 2018] Another 
example involves auto-generated registries by clinician groups, where the choice to 
include patients is made on a case-by-case basis, which raises ethical questions about 
the research process. [Lipworth, 2019]  

Although there are specific issues associated with each design, overall, the internal 
validity of real-world studies is lower than with traditional RCTs; in particular, they are 
more subject to risk of bias. [O’Leary and Cavender, 2020; Annemans, 2017; Grimes 
and Schulz, 2002] The main types of bias are selection bias, information bias, and 
confounding bias, and their presence results in uncertainty about the results, and may 
limit determining a causal relationship between the variables. [Makady and Goettsch, 
2015; Grimes and Schulz, 2002] Selection bias means that the study groups are not 
comparable (e.g., due to lack of randomization); information bias is the result of 
incorrectly collecting items from the intervention or its effects (due to missing data and 
other reasons); and confounding bias is caused by the interference of a confounding 
variable in the relationship between the independent and dependent variable 
(e.g., because the data source does not capture this confounding factor). However, there 
are various ways to limit the risks of bias, such as through statistical analysis methods, 
which support the conduct of quality studies that produce reliable outcomes. 
[Visvanathan et al., 2017]  

Although real-world studies generally have a beneficial external validity compared with 
the more traditional designs, caution is still required when making any conclusions about 
the generalizability of the outcomes. [Lipworth, 2019] These studies are carried out in 
standard settings with the comparator generally being the standard intervention. 
However, the clinical practice, the population involved and the care treatment models 
may differ from one country to the next, thereby limiting the transferability of the 
outcomes. [Makady et al., 2018; Oortwijn, 2018; Annemans, 2017] Additionally, the 
structure, implementation and content of the various databanks may differ between areas 
or countries, which makes the applicability of RWD across health care systems an issue. 
[Eichler et al., 2020; Annemans, 2017] External validity may also be limited due to data 
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sources that often provide partial information about use of health resources, such as 
individuals with health care plan coverage. [Corrao and Cantarutti, 2018] Lastly, the 
favourable external validity of real-world approaches, in fact, will have little impact if 
questions remain about the internal validity of the studies. [Sherman et al., 2016] 

2.2 Current and Suggested Uses for RWE and RWD 
Several publications discuss the possible uses of RWE and RWD, which are outlined in 
Table 3 based on the various life cycle phases of the products. To specifically focus on 
the pharmaceutical area, the authors carried out a review of the literature and the uses 
most cited in the publications were activities related to reimbursement, including 
comparative assessment, risk-sharing agreements, and pharmaco-economic analyses. 
The second most common theme involved the regulatory aspect, specifically, compliance 
with post-marketing commitments, whereas the third theme involved drug development, 
including the natural history of the disease, standardization of results of interest, and 
definition of sub-populations. Lastly, the fourth most commonly cited item involves drug 
utilization studies, with, as an example, a study of drug dose in clinical practice and 
assessment of patient treatment compliance. [Makady and Goettsch, 2015] 

In addition, the work done by the European Network for Health Technology Assessment 
(EUnetHTA) provides an overview of the use of drug registries by assessment agencies. 
The results indicate that the purpose of agencies using the data was, in order of 
frequency, to provide efficacy data, information on current or potential adoption of 
technologies, data on safety or adverse effects, data on costs, information on the natural 
history of a disease/condition and cohort data for comparative effectiveness analyses. 
[Mandeville et al., 2018]  

Table 3 Current and suggested uses of data and results of real-world studies 
according to technology life cycle 

LIFE CYCLE PHASE CURRENT OR SUGGESTED USES 
Research and 
development 

• Generate new hypotheses that can be tested in RCTs. [Visvanathan 
et al., 2017] 

• Understand the needs, the clinical context, the natural history. 
[Facey et al., 2020; O’Leary and Cavender, 2020; Oortwijn, 2018; 
Makady and Goettsch, 2015] 

• Define patient populations for clinical trials. [Makady and Goettsch, 
2015] 

• Recruit participants for clinical trials (identification of eligible patients 
in databases). [Oortwijn, 2018] 

• Contribute to making RCTs more pragmatic by integrating RWD. 
[Oortwijn, 2018] 

Pre-implementation Regulatory context: 
• Integration of epidemiological data. [Facey et al., 2020] 
• Contextualization of data and outcomes, integration of patient-

reported outcomes. [Facey et al., 2020] 
• Historic or external comparisons. [Franklin et al., 2019; Dreyer, 

2018; Berger et al., 2017a] 
• Extension of indications. [Franklin et al., 2019; Dreyer, 2018; Miksad 

and Abernethy, 2018] 
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LIFE CYCLE PHASE CURRENT OR SUGGESTED USES 

ETMISSS (Health and social services intervention and technology 
assessment) context  

• Description of current clinical practice and contextual data. [Facey et 
al., 2020; Oortwijn, 2018; Makady and Goettsch, 2015]  

• External comparators and indirect comparisons. [Facey et al., 2020; 
Oortwijn, 2018; Makady and Goettsch, 2015]  

• Economic analyses (data for modelling). [Facey et al., 2020; 
Roberts and Ferguson, 2020; Makady and Goettsch, 2015] 

• Extension of indications. [Tadrous et al., 2020] 
Limited implementation Regulatory context: 

• Real-time follow-up for early or conditional approvals. [Franklin et 
al., 2019; Berger et al., 2017a] 

ETMISSS (Health and social services intervention and technology 
assessment) context:  

• Risk-sharing agreements or conditional implementation and follow-
up in real time. [Coyle et al., 2020; Facey et al., 2020; Tadrous et 
al., 2020; Oortwijn, 2018; Makady and Goettsch, 2015] 

Generalized 
delivery/implementation 

Regulatory context: 
• Post-marketing studies, long-term monitoring of adverse events and 

safety. [Facey et al., 2020; O’Leary and Cavender, 2020; Franklin et 
al., 2019; Miksad and Abernethy, 2018; Visvanathan et al., 2017; 
Booth and Tannock, 2014]  

ETMISSS (Health and social services intervention and technology 
assessment) context: 

• Reassessment and supplement to the clinical and economic 
information available at the initial assessment; improvement of 
estimated treatment effects in real-world conditions; assessment of 
rare patient characteristics and rare adverse effects. [Facey et al., 
2020; Annemans, 2017; Makady et al., 2017c] 

• Assessment of use in clinical practice and of treatment adherence. 
[Facey et al., 2020; Berger et al., 2017a; Makady et al., 2017c; 
Makady and Goettsch, 2015] 

• Assessment of long-term effects and benefits. [Coyle et al., 2020; 
Eichler et al., 2019; Annemans, 2017] 

• Comparison of multiple treatment options. [Annemans, 2017] 
• Support for disinvestment. [Oortwijn, 2018] 

2.3 Acceptability of RWE for appraising drug effectiveness 

2.3.1 Current situation and favourable circumstances 

Regulatory review  

Most regulatory agencies, aware of the value, but also of the issues associated with 
traditional clinical trials, are open to the integration of RWE and RWD in their 
assessments. [Cave et al., 2019; Health Canada, 2019; FDA, 2018] Health Canada 
allows manufacturers to provide RWD/RWE in their submissions, by specifying situations 
that are favourable to use of RWD/RWE, such as for the extension of indications for 
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populations often excluded from clinical trials (e.g., children, seniors, and pregnant 
women), for drugs/diseases where clinical trials are unfeasible, as it may be the case with 
rare diseases. [Health Canada, 2019] Currently, the organization has not set guidelines 
to characterize data quality, [Health Canada, 2020] and although all types of designs are 
accepted, the weight of this evidence in regulatory decisions varies depending on the 
situation. [Canadian Agency for Drugs and Technologies in Health, 2018] Although RCTs 
are still considered to be the applicable standard, the European Medicines Agency (EMA) 
recognizes that for a growing number of products, evidence resulting from traditional 
approaches poses a problem and the use of RWE can be beneficial. This would more 
specifically apply to advanced treatments3 or rare diseases, conditions associated with 
unmet needs, or when a RCT is not possible or ethical. To date, the EMA’s experience 
shows that the use of RWE was driven by the need to enable both safe and early market 
access to medicines for patients with limited treatment options or when uncertainties 
around the medicines remained. [Cave et al., 2019] With respect to the FDA, based on 
previous approvals, it seems that rare diseases also are an area conducive for the use of 
RWE, as with oncology treatments. [FDA, 2018] The American organization mentions 
that it does not endorse one type of data source in particular, and that data should be 
selected based on their suitability to address specific regulatory questions. [FDA, 2018] 

In a Sanofi-sponsored review, the authors identified cases in which RWE was used for 
new drug applications and line extensions submitted to the EMA, the FDA, Health 
Canada, and Japan’s Pharmaceuticals and Medical Devices Agency. [Bolislis et al., 
2020] The cases did not include examples of approval changes that were based on 
pharmacovigilance data, as this is considered a standard practice. The authors identified 
27 cases from 1998 to 2019, with 17 involving new medications, and 10 for added 
indications (including a medical device: aortic valve implantation using a catheter). All 
new drug approvals involved rare diseases, and RWE was mainly used as comparative 
information for clinical studies, particularly as a control group or an historic cohort. For 
product line extensions, RWE supported expansion of the population (e.g., in children), 
approval of a new indication or a label change involving safety or efficacy (such as 
tolerability and efficacy in pregnancy). Based on analyzing the various cases, the authors 
concluded that three main drivers seem to influence the acceptability of RWD in 
regulatory assessments: rare diseases, significant unmet needs or situations where a 
RCT is unfeasible. [Bolislis et al., 2020] These categories are not mutually exclusive, and 
most cases reviewed were combinations of two or three factors, and only in four cases, a 
single driver was noted (two in which a RCT was considered unfeasible, and two due to 
significant unmet need). 

 
3 For the EMA, advanced therapy medicinal products are medicines for human use that are based on genes, 

tissues or cells: www.ema.europa.eu/en/human-regulatory/overview/advanced-therapy-medicinal-products-
overview. 

http://www.ema.europa.eu/en/human-regulatory/overview/advanced-therapy-medicinal-products-overview
http://www.ema.europa.eu/en/human-regulatory/overview/advanced-therapy-medicinal-products-overview


 

15 

Assessment for Reimbursement Purposes  

Various reviews were carried out to generate an overview of the use of RWE in drug 
formulary listing assessments, by combining publicly available information with 
consultations with specific organizations. [Canadian Agency for Drugs and Technologies 
in Health, 2018; Makady et al., 2018; Makady et al., 2017b] A comparison was made of 
the policy documents or guidelines of six European assessment agencies (NICE, the 
Swedish Dental and Pharmaceutical Benefits Agency [TLV], the Institute for Quality and 
Efficiency in Health Care [IQWiG], France’s Haute Autorité de Santé [HAS], the Italian 
Medicines Agency [AIFA] and the National Health Care Institute [ZIN]). Although there 
were similarities with respect to acceptability of RWE, there were notable differences 
about the actual impact with the evidence. [Makady et al., 2017b] Without exception, 
RWE is accepted by all agencies, and they recognize that it can be used to inform 
treatment effects being assessed under specific circumstances. All agencies 
unanimously adopt the traditional vision of hierarchy of evidence and therefore generally 
find that real-world studies have a lower level of quality and reliability. Two agencies 
(NICE and ZIN), however, explicitly recognize the limitations associated with such 
hierarchy and specify that this outlook should not involve the systematic exclusion of 
other types of evidence that could be useful in the decision-making process. Moreover, 
the actual use of the data by the agencies in their assessments seems to vary. Three 
agencies (NICE, TLV and ZIN) find it possible to reach conclusions about treatment 
effects based on RWE in exceptional circumstances (e.g., rare diseases). One agency 
(IQWiG) does not support this practice, whereas no information was identified in this 
respect for the two other agencies (HAS and AIFA). [Makady et al., 2017b] Similar 
findings were noted for Canadian (including INESSS), Australian and New Zealand 
assessment agencies: they accept RWE, but since they consider RCTs to be the gold 
standard, these agencies view RWE mainly as a secondary source of information in 
making decisions. [Canadian Agency for Drugs and Technologies in Health, 2018] In a 
review that more specifically involved the use of RWE in the assessment of melanoma 
drugs by five European agencies (NICE, Scottish Medicines Consortium or SMC, HAS, 
IQWiG and ZIN), 28 of the 52 reports identified (54%) used this type of information in the 
comparative product assessment, and of this number, 7 used this for effectiveness, and 6 
for safety. [Makady et al., 2018] The data sources for these two components primarily 
involved outcomes of observational studies and registries, and an appraisal of the quality 
of the data used was generally not specified in the publications. Furthermore, when the 
reports mentioned any appraisal being carried out, it was described as negative or 
unknown.  

To summarize, although there is a lack of consensus about the ideal time in a product’s 
life cycle to use RWE in assessments, [Oortwijn, 2018] circumstances conducive to the 
use of real-world studies and data in regulatory and reimbursement assessments were 
identified and they are outlined in Table 4. 
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Table 4 Circumstances favourable to using RWE as a primary source of 
information to appraise the effectiveness of medications in regulatory 
and reimbursement assessments 

Lack of RCT data/RCT not feasible 

• Populations or situations where a RCT was not feasible or not possible, such as with 
vulnerable populations that are generally excluded (children, seniors, patients with 
comorbidities). [Bolislis et al., 2020; Canadian Agency for Drugs and Technologies in Health, 
2020; O’Leary and Cavender, 2020; Husereau et al., 2019; Health Canada, 2019; Canadian 
Agency for Drugs and Technologies in Health, 2018] 

• Important data not captured in RCTs. [Husereau et al., 2019; Canadian Agency for Drugs and 
Technologies in Health, 2018] 

• Clinical trial comparators that are not locally relevant. [Husereau et al., 2019] 

Rare Diseases or Targeted Treatments 

• Rare diseases. [Bolislis et al., 2020; Canadian Agency for Drugs and Technologies in Health, 
2020; Cave et al., 2019; Franklin et al., 2019; Health Canada, 2019; Dreyer, 2018; FDA, 2018] 

• Treatments that target small populations. [Tadrous et al., 2020; Franklin et al., 2019] 

Unmet Health Care Needs 

• Significant unmet need. [Bolislis et al., 2020; Canadian Agency for Drugs and Technologies in 
Health, 2018] 

• Treatment for a fatal or severely debilitating disease with limited treatment options. [Franklin et 
al., 2019; Canadian Agency for Drugs and Technologies in Health, 2018] 

Extent of the Effect 

• Promising treatment with significant expected effect. [Franklin et al., 2019; FDA, 2018] 

2.3.2 Unfavourable Circumstances 

There is a relatively minor use of RWE to appraise the effectiveness and safety of 
medications, which could be attributed to technical, methodological and conceptual 
barriers. First of all, as assessments are required before marketing and reimbursing a 
medication, there is a limited amount of RWE necessarily available in the initial 
assessment, which limits the use of RWE to specific situations. [Makady, 2018] The lack 
of a shared vision between the organizations is also identified as a contributing factor, 
and it is only in the past few years that the various regulatory and assessment agencies 
have started to collaborate on strengthening their understanding of the subject. [Makady, 
2018; Makady and Goettsch, 2015] Additionally, the lack of guidelines on inclusion, 
analysis and interpretation of RWE to support decision-making led to a lack of 
standardization and harmonization of tools and methods, thereby limiting their use. 
[Makady, 2018; Makady and Goettsch, 2015] This lack of familiarity with certain 
approaches, combined with the widespread perception that real-world studies 
automatically are associated with lower quality, make decision-makers reticent about 
adopting and using new approaches, [Eichler et al., 2020; Makady and Goettsch, 2015], 
with some authors even using the expression “methodology aversion in drug regulation.” 
[Bauer and König, 2014] However, it has been suggested that although the noncritical 
adoption of novel methodologies may lead to inadequate decisions and conclusions, 
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systematically not using novel, robust approaches may have equally detrimental 
consequences. [Eichler et al., 2020] Given that RCTs remain the methodological 
standard in drug development, [Cave et al., 2019; Pearson et al., 2018] decision-makers 
would also be reticent about a broader use of RWE, due to the potential that this would 
undermine the incentive for manufacturers to conduct traditional clinical studies. [Pearson 
et al., 2018] 

2.4 Quality of Real-World Studies 
Real-world studies in health care are based on various methodological approaches. The 
variety of study designs, data sources and analytical approaches subsequently make it 
challenging to evaluate the quality of studies and evidence in a consistent manner. 
[Gliklich and Leavy, 2020] Various designs may be used for real-world studies (refer to 
section 2.1.2) and several appraisal tools have been developed to evaluate the quality of 
these studies, without necessarily referring to a real-world setting. Tools are often 
classified based on the type of treatment assignment (randomized or non-randomized). 

2.4.1 Quality Assessment of Non-Randomized Studies 

This category includes both observational and experimental study quality assessment 
tools. A review of the literature on the topic identified several appraisal tools, with varied 
components assessed and quality, and considering the specific features of each study 
design, the authors agree that there is no available tool can be used on its own to 
appraise the quality of all non-randomized studies. [Quigley et al., 2019; Jarde et al., 
2012; Sanderson et al., 2007] Table 5 outlines the dimensions considered by these 
authors to appraise the various tools used to assess the quality of non-randomized 
studies.  

Although there are many tools to appraise the quality of non-randomized studies, a 
recent review indicates that the tools for assessing the quality of RCTs are frequently 
applied inappropriately to appraise the quality of these studies. [Quigley et al., 2019] 
Additionally, a review of HTA agencies methodology guidelines (including those from the 
Canadian Agency for Drugs and Technologies in Health [CADTH], NICE and HAS) 
indicates that only CADTH recommends the use of a specific appraisal tool, which is the 
one developed by the Scottish Intercollegiate Guidelines Network (SIGN). Some 
agencies recommend carrying out a critical appraisal without specifying the tool, whereas 
others do not provide specific information about assessing the quality of non-randomized 
studies. [Quigley et al., 2019] These findings support the fact that even though HTA 
agencies recognize the increasingly important role of non-randomized studies, there is no 
consensus or standardized guidelines on the appraisal of this type of evidence. [Quigley 
et al., 2019; Makady et al., 2017b] 
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Table 6 presents some characteristics of the most used tools based on the Quigley et al. 
review, as well as additional tools identified in this review of the literature:  

• ArRoWS (Assessment of Real-World Observational Studies critical appraisal tool) 
is a recently developed tool intended to be used for the different real-world study 
designs. It also includes items that are specific to using electronic databases; 

• ISPOR-AMCP-NPC good practice task force report (International Society for 
Pharmacoeconomics and Outcomes Research – Academy of Managed Care 
Pharmacy – National Pharmaceutical Council) was developed by organizations 
deemed to be relevant in INESSS work;  

• Critical Appraisal Skills Programme (CASP) includes a series of tools that apply to 
various types of research designs.  

Additionally, a review of the tools in Table 6 highlights that the concept of data quality is 
minimally explored, and therefore, is not directly considered in appraising the study and 
its outcomes. Several tools involve the concept of missing data (or of loss to follow-up), 
without, however, directly addressing data quality. Only the ArRoWS and ISPOR-AMCP-
NPC tools directly address the concept of quality of the data used, and Table 7 provides 
an overview of these items. Note that an interactive Web version of the ISPOR-AMCP-
NPC questionnaire is now available and provides real-time feedback in evaluating 
studies.4 

 
4 https://www.healthstudyassessment.org/. 

https://www.healthstudyassessment.org/
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Table 5 Dimensions considered in reviewing tools to appraise the quality of non-randomized studies 

Experimental and observational studies [Quigley et al., 
2019] Observational studies [Jarde et al., 2012] Observational studies [Sanderson et al., 

2007] 

1. Appropriate study design - a clear aim that is 
precise and relevant in the context of the literature is 
stated. 

2. Patient selection/inclusion criteria - a clear 
inclusion criterion is stated. 

3. Blinding of patients and personnel—details of 
blinding are provided. 

4. Assessment of outcomes/exposure—were 
outcomes/exposure measured in a reliable way or 
using an objective criterion? 

5. Follow-up/handling of missing data—was length 
of follow‐up sufficient? Were patients who withdrew 
from the study described and included in the 
analysis? 

6. Reporting—are there sufficient descriptions of the 
groups given to allow comparisons? Any evidence of 
selective reporting of outcomes?  

7. Subject comparability—are the patients included 
reflective of the total patient population? Are they at a 
similar point in the course of the disease? 

8. Appropriate endpoints—were the end points 
appropriate? 

9. Confounding—are confounding factors identified 
and are strategies in place to deal with them? 

10. Prospective calculation of study size—how have 
the sample size power calculations been conducted? 

11. Appropriate statistical analysis—has appropriate 
statistical analysis been conducted? 

12. Overall study assessment—is the overall study of 
adequate quality? 

1. Representativeness. Participants and non-
participants are comparable on all important 
characteristics, including the sampled moments 
and situations, so that the selected sample properly 
represents the target study population. 

2. Selection. The different groups of participants are 
comparable on all important characteristics, except 
on the variables under study. 

3. Measurement. The instruments used to collect the 
data are appropriate (valid and reliable). 

4. Data collection. The comparability of the groups 
and the data quality are not affected by threats that 
may appear during the data collection and 
management. 

5. Statistics and data analysis. The different groups 
remain comparable despite incomplete data (due to 
missing data or loss to follow-up) and potentially 
confounding variables are controlled for in 
statistical analysis. 

6. Funding. The sources of funding and possible 
conflicts of interests have not influenced the study. 

1. Methods for selecting study participants. 
Appropriate source population (cases, 
controls and cohorts) and inclusion or 
exclusion criteria. 

2. Methods for measuring exposure and 
outcome variables. Appropriate 
measurement methods for both exposure(s) 
and/or outcome(s). 

3. Design-specific sources of bias 
(excluding confounding). Appropriate 
methods outlined to deal with any design-
specific issues such as recall bias, 
interviewer bias, biased loss to follow or 
blinding. 

4. Methods to control confounding. 
Appropriate design and/or analytical 
methods. 

5. Statistical methods (excluding control of 
confounding). Appropriate use of statistics 
for primary analysis of effect. 

6. Conflicts of interest. Declarations of 
conflict of interest or identification of funding 
sources. 
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Table 6 Characteristics of tools to appraise the quality of non-randomized studies 

Tools Study design evaluated  Number of items evaluated  Grading system  

NOS (Newcastle-Ottawa Scale for 
observational studies) [The Ottawa 
Hospital Research Institute, 2019] 

Specific tools based on the design:  
• Case-control studies 
• Cohort studies 

8 items grouped into 3 categories (selection, 
comparability and exposure [case-control] or 
outcome [cohort]). 

Stars allocated, for a maximum 
total of 9. 

MINORS (Methodological index for 
non‐randomized studies) [Slim et al., 
2003] 

Surgical intervention studies  8 methodological items applicable for all 
studies, and 4 additional items for 
comparative studies. 

Scale from 0 to 2 for each item. 
0 (not reported); 1 (reported but 
inadequate); 2 (reported and 
adequate). 

ROBINS‐I (Risk of Bias in Non-
Randomized Studies of 
Interventions) [Sterne et al., 2016] 

Non-randomized comparative 
interventions  

34 items grouped into 7 categories of 
potential types of bias possible (confounders, 
selection of participants, classification of 
interventions, deviations from intended 
interventions, missing data, measurement of 
outcomes, selection of the reported results). 

Yes; Probably yes; No; Probably 
no; No information. 

JBI‐MAStARI (Joanna Briggs 
Institute - Meta‐Analysis of Statistics 
Assessment and Review Instrument) 
[University of Adelaide, 2020] 

Specific tools based on the design:  
• Quasi-experimental studies  
• Cohort studies 
• Case-control studies 
• Case series studies 

• 9 items for quasi-experimental studies 
• 11 items for cohort studies 
• 10 items for case-control studies 
• 8 items for case-series studies 

Yes; No; Unclear; Not applicable. 

SIGN (Scottish Intercollegiate 
Guidelines Network) [Healthcare 
Improvement Scotland, 2020] 

Specific tools based on the design:  
• Case-control studies 
• Cohort studies 

• 15 items for case-control studies; 
• 18 items for cohort studies. 

Yes; No; Can’t say; Not applicable. 

ArRoWS (Assessment of Real-World 
Observational Studies critical 
appraisal tool) [Coles et al., 2020] 

Intervention effectiveness 
observational studies: 
• Case-control studies 
• Cohort studies 
• Electronic database studies 

• 16 items, including some study design-
specific items. 

Good; Moderate: Poor; Unclear 
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Tools Study design evaluated  Number of items evaluated  Grading system  

A questionnaire to assess the 
relevance and credibility of 
observational studies to inform 
health care decision-making 
(ISPOR-AMCP-NPC Good Practice 
Task Force report) [Berger et al., 
2014] 

Observational, prospective and 
retrospective studies  

33 items grouped in 2 domains (relevance 
and credibility). 

Yes; No; Can’t answer (Not 
applicable; Not reported; Not 
enough information; Not enough 
training). 

CASP (Critical Appraisal Skills 
Program) [CASP, 2020] 

Specific tools based on the design:  
• Case-control studies 
• Cohort studies 

11 items (case-control studies) or 12 items 
(cohort studies) grouped into 3 domains 
(validity of results, description of results and 
local relevance of results) 

Yes; No; Can’t tell. 

 

Table 7 Items regarding the quality of the data in two of the appraisal tools for non-randomized studies  

Tool Items  Rationale or clarifications 

ArRoWS (Assessment of 
Real-World Observational 
Studies critical appraisal 
tool) [Coles et al., 2020] 

Have the authors listed/referenced 
(from previous literature) a code set 
for relevant tests, procedures, 
treatments, and clinical events (e.g., 
ICD codes, read codes)? 

• Sufficient detail on the codes used should be provided such that it would be possible 
for other researchers to replicate the study. 

• Codes should be determined a priori from relevant cited literature. 
• If possible, the authors should present the sensitivity and specificity of the codes 

used. 

A questionnaire to assess 
the relevance and 
credibility of observational 
studies to inform health 
care decision-making 
(ISPOR-AMCP-NPC Good 
Practice Task Force report) 
[Berger et al., 2014] 

Were the data sources sufficient to 
support the study?  

Questions to consider:  
• Were all outcomes, exposures, predictors, potential confounders, and effect modifiers 

clearly defined? 
• Were the sources of data and details of methods of assessment for each variable of 

interest adequately described? 
• Were the assessment methods and/or definitions the same across treatment groups? 
• Were the reliability and validity of the data described, including any data quality 

checks and data cleaning procedures? 
• Have the data sources been used previously for research? 
• Were reliable and valid data available on important confounders or effect modifiers? 
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2.4.2 Quality assessment of randomized studies 

The most used tool to assess bias in randomized studies is the Cochrane risk-of-bias tool 
(RoB), with the first version introduced in 2008 and the second (RoB 2), in 2019. [Sterne 
et al., 2019] Primarily designed to assess the quality of randomized comparative trials, 
the tool is structured around six groups of possible bias: selection bias, performance 
bias, detection bias, attrition bias, reported information bias, and other biases. An 
adapted version was recently introduced to evaluate the risk of bias in cluster-
randomized trials, a design that can be used in real-world experimental studies. A 
domain was added, versus the original tool, to consider the potential 
identification/recruitment bias. This bias is specific to the cluster-randomization method 
and stems from the fact that groups of individuals, rather than individuals themselves, are 
randomized. This methodological feature may result in a specific type of bias, particularly 
when individuals are recruited into the study after the groups (or clusters) have been 
allocated to a treatment. [Riskofbiais.info, 2020] 

2.4.3 Recommendations Regarding the Quality of Information Reported in 
Studies 

Recommendations were developed to support the transparency and communication of 
study outcomes, with respect to various methodological approaches. A summary of the 
relevant initiatives is outlined in this document since these guides could be part of future 
INESSS requirements for determining the eligibility of RWE to support drug 
assessments. The various checklists mentioned in this section are guides to promote 
transparency in reporting information; they are not recommendations on how to conduct 
studies, and they are not tools to appraise the scientific quality of research or studies. 

The CONSORT (Consolidated Standards of Reporting Trials) statement provides 
guidance for reporting randomized trial outcomes; the 25-item list has been recognized 
and accepted in the scientific community for several years, and several journals 
recommend it in their publication instructions. [Schulz et al., 2010] The statement has six 
sections, namely title and abstract, introduction, methods, results, discussion, and other 
information, and a description is provided for each section of what should be covered. 
The CONSORT statement applies to traditional designs, including two parallel group 
designs, but extensions were developed for other experimental methodologies, such as 
pragmatic trials [Zwarenstein et al., 2008] and cluster randomized trials. [Campbell et al., 
2012] These extensions must be used in parallel with the original CONSORT checklist 
and they include text specific to pragmatic trials (e.g., explanation of the relevance of the 
results assessed for the stakeholders who will use the study outcomes) and to cluster 
randomized trials (including items such as cluster size and intracluster correlation 
coefficient).  

With a similar objective, an international collaborative process resulted in the 
development of a 22-item checklist, which should be used in observational study 
publications: the STROBE statement (Strengthening the Reporting of Observational 
Studies in Epidemiology). [von Elm et al., 2008] This checklist covers the same domains 
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as CONSORT, and a number of publications now recommend that authors consult the 
STROBE guidelines when preparing publications and use of this tool has shown to 
improve the quality of published studies. [Sorensen et al., 2013; Cobo et al., 2011; 
STROBE Statement, 2009]  

Building on this work while recognizing that certain issues specific to the secondary use 
of health data were not explicitly covered, an extension to the STROBE statement was 
developed to address items specific to observational studies using routinely collected 
health data: RECORD (Reporting of Studies Conducted Using Observational Routinely 
Collected Data). This checklist has the same 22 items as STROBE, as well as 13 specific 
items, such as the name of the database used, references for validation studies of the 
codes used, information about linkage of databases, data processing methods. 
[Benchimol et al., 2015] In a similar manner, a RECORD extension was created to 
specifically address reporting of essential information for studies conducted using 
observational, routinely collected health data for pharmacoepidemiology, RECORD-PE 
(Reporting of Studies Conducted Using Observational Routinely Collected Health Data 
Statement for Pharmacoepidemiology). The 15-item RECORD-PE should be used in 
parallel with the RECORD and STROBE guidelines and involve, for example, definition of 
treatment exposure, the approach used to handle individuals with more than one relevant 
drug exposure during the study period, and interpretation of certain confounders. 
[Langan et al., 2018] Appendix C is a table combining items from STROBE, RECORD 
and RECORD-PE. With the objective of facilitating the reproducibility of database 
studies, the ISPE (International Society for Pharmaceutical Engineering) and ISPOR 
jointly worked on the development of a list of relevant reporting parameters for these 
publications. [Wang et al., 2017] The information is similar to RECORD, but having a 
single list (versus two parallel lists for RECORD and STROBE) could facilitate its use.  

2.5 Quality of RWD 
The tools available for assessing the methodological quality of studies (see sections 
2.4.1 and 2.4.2) seem not to address or hardly address the concepts secondary use of 
data and data quality, and despite the multiplication of database studies, the possible 
interpretation of the subsequent evidence by users is limited. [Quigley et al., 2019] The 
objective of this section is therefore to provide information about general data quality 
items. To do this, principles of data fitness for secondary use are first addressed, 
followed by data sources quality and components of data quality. 

2.5.1 Fitness of Data for Secondary Use 

As a reminder, secondary use of data involves personal health information being used 
outside of direct health care delivery, for the purpose of creating new intelligence or 
knowledge away from its context of origin and without the originator necessarily being 
aware of it. [Scott et al., 2017; Safran et al., 2007] The Canadian Institute for Health 
Information (CIHI) has recommended four characteristics that data should have to 
support health system decision-making. These are: 1) Accurate: the data reflects the 
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reality it was designed to measure; 2) Reliable: the data can be trusted; 3) Timely: the 
data is current enough for the intended use and is available to those authorized to use it 
when they need to use it; and 4) Comparable: the data is standardized so that it can flow 
from one location to another and maintain its meaning, and/or it can be aggregated or 
linked with other data to increase users’ confidence in the conclusions drawn from it. 
[Canadian Institute for Health Information, 2013] 

More specifically, some authors developed a framework to assess the fitness of data for 
secondary use in observational studies, and this framework identifies characteristics that 
data should have to be fit for use for research purposes [Shang et al., 2018]. Precisely, 
for anyone wishing to use secondary data, the objective is to address three essential 
questions:  

• Can the data be accessed? 

• What is the content?  

• Are the data usable?  

To do this, the framework groups various information that the research team should have 
to judge potential data use. Therefore, for the various characteristics identified, the 
framework is not intended to support an assessment of the attribute itself, but rather an 
appraisal of the information available about such item. The proposed categories can be 
used to evaluate the availability of information regarding: 1) Data governance and access 
policies (deliberate principles to guide users in accessing data; 2) Relevance of the 
available data for the research of interest; 3) Descriptive metadata and data provenance; 
(data about the data); 4) Usability of the data for the research of interest; and 5) Quality 
of the data. The following table outlines these five categories, as well as the 
corresponding measures.  

Table 8 Framework for appraising the fitness of data for secondary use 

Category (required 
information) Measure 

Explicitness of Policy 
and Data Governance  

• Explicitness and availability of data policy and governance 
documentation 

• Ability to implement a data governance policy  
• Technical accessibility and availability of data 

Relevance 

• Descriptive data about the health care organization where the data 
were collected 

• Data model documentation (how data are modelled into what types 
for further retrieval) 

• An inventory of available core data elements of the database for 
research  

• Available and retrievable temporal information 

Availability of 
Descriptive metadata and 
Provenance 
documentation 

• Data provenance  
• Database content synopsis 
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Usability of data for 
research  

• Data representation (how information from real-world practice is 
mapped, represented, and stored)  

• General usefulness (extent to which data are trusted for research) 
• Cohort availability: volume of available data for research appropriate 
• Database linkability  

Quality 
• Data quality control  
• Database quality: reliability of the overall database 
• Research sample data quality 

Source: adapted from [Shang et al., 2018]. 

2.5.2 Quality of data sources 

As mentioned previously, the main concerns related to using data collected for purposes 
other than research involve quality issues for these data and the potential that this could 
negatively impact the conclusions derived from studies. [Annemans, 2017; Hersh et al., 
2013] Therefore, the authors suggest a generic classification of real-world data sources, 
based on the ability to control the various confounders. They propose that the quality of 
the data is greater for long-term prospective registries, followed by electronic health 
records from multiple health systems, electronic health records from a single centre, 
administrative/claims data without linkage to clinical datasets, patient-completed surveys, 
and lastly, data derived from wearable devices and from social media. [O’Leary and 
Cavender, 2020] 

2.5.3 Quality of Registries 

The main types of registries are disease or condition registries (rare diseases and 
cancers, as well as others), product registries (specific drugs or technologies), and 
services or events registries (e.g., birth registries). [Zalatel and Kralj, 2015] Registries are 
designed for various purposes, such as to assess the natural history of a disease, 
perform post-regulatory monitoring, or evaluate quality of care, but they can also have 
more than one objective or be used for new purposes over time [Zalatel and Kralj, 2015; 
Gliklich et al., 2014]. Assessing the quality of registries represents a challenge. First, 
because it can often be complex to differentiate the design of the registry, the study 
conduct, and the resulting information available, and second, because there is limited 
empirical evidence for parameters of quality and their impact on the evidence produced 
from registries [Gliklich et al., 2014].  

As part of a European collaborative initiative, recommendations were issued for the 
development and management of registries, and to support secondary use of data 
generated for research and health policies. These guidelines, called PARENT (Cross 
Border Patient Registries initiative), recognize four quality dimensions of registries: 
governance, data quality, information quality, as well as confidentiality, security, privacy, 
ethical issues, secondary use of information [Zalatel and Kralj, 2015]. These concepts 
are outlined in Table 9.  
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To support the use of quality registries in health technology assessment, the EUnetHTA 
developed a standardized tool to appraise registry quality, the REQueST (Registry 
Evaluation and Quality Standards Tool). [EUnetHTA, 2018; Mandeville et al., 2018] This 
tool builds on the PARENT guidelines, which were enhanced by a comparison with 
recommendations from registry evaluation guides used by the HTA agencies surveyed. 
The tool is freely available and allows for an assessment of the relevance and reliability 
of registries for use in assessing health technologies. The tool is divided into three 
sections, which correspond to the information to collect, namely basic methodological 
information, essential standards for evaluating the governance of the registry (including 
quality assurance and data protection), and additional requirements specific to the 
various questions under review. Appendix D provides an abbreviated version of the tool. 

2.5.4 Quality of Electronic Health Records and Other Databanks 

A framework for assessing databank quality was recently published, with the objective to 
assess the quality across the data life cycle (from primary data collection to linkage with 
other databanks, and re-use within research projects, for example). [Liaw et al., 2021] 
This work is based on an assessment framework of the intrinsic quality of the data in 
electronic records (which will be presented below), as well as on the review of various 
relevant guidelines. It involves three dimensions, namely, intrinsic data quality, quality of 
data organization, and technical data quality, which interact as components for the 
overall quality of databanks. The framework is outlined in Table 9, in relation to registry 
quality dimensions. 

Table 9 Dimensions of quality for registries and other health databanks 

Registry 
quality 
dimensions 
(PARENT) 
[Zalatel and 
Kralj, 2015] 

Governance 
• Procedures and methods for registry operation 
• Education and training (staff working with the registry must have sufficient 

qualification to ensure data quality)  
• Resource planning and financial sustainability (to ensure resources are 

available to fulfil the objectives of the registry)  
• Interoperability as a quality dimension (process to ensure interoperability of the 

registry) 
• Self-assessment (quality assurance) 

Quality of the data* 
• Data quality dimensions 
• Data standardization 

Information quality 
• Quality of the information derived from the registry (indirect indicator of 

methodological quality of the registry and data) 
• Monitoring data or health outcomes used to support the decision-making 

process 
• Scientific publications 

Confidentiality, security, privacy, ethical issues, secondary use of information  
• Adherence to privacy legislation 
• Ensuring data and information security 
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• Ethical and privacy issues with secondary use of data 
Dimension of 
quality in 
health 
databases 
[Liaw et al., 
2021] 

Intrinsic quality of the data* 
• Conformance 
• Completeness  
• Plausibility  

Contextual data quality (data organization) 
• Timeliness of the data 
• Trust  
• Relevance 
• Accessibility 
• Reusability 
• Governance 

Technical quality of the data 
• Operating platform 
• Interoperability 

*The data quality dimensions will be discussed in more detail below.  

2.5.5 Data quality dimensions 

Data quality is a vital component in appraising data sources; multiple categorizations, 
and terminology were identified in the scientific and grey literature. [Kahn et al., 2016; 
Zalatel and Kralj, 2015] Recognizing this abundance, as well as the confusion it can 
create, a research team proposed a terminology and a harmonized framework for the 
intrinsic quality of data from electronic health records to support secondary data use, 
based on an extensive review of the literature (Harmonized Intrinsic Data Quality 
Framework, or HIDQF). [Kahn et al., 2016] The premise of this work is that that by 
standardizing the definitions and methods used to evaluate the various concepts, it 
enhances a shared understanding, as well as transparency about the limitations of the 
data and the results derived from these data. Although the framework had been 
developed for electronic health records, the authors point out that the concepts also 
apply to other major health databanks. Table 10 outlines the dimensions considered in 
the HIDQF harmonized framework and in the PARENT guidelines, consequent to what 
was previously detailed. Comparing the two frameworks firstly shows that some concepts 
addressed are similar, although different terms are used. However, it also shows that the 
scope and dimensions of the frameworks are different. While the HIDQF focuses 
exclusively on the intrinsic quality of data (independent of the planned use of the data), 
the dimensions addressed in the PARENT guidelines also include extrinsic data quality 
components (such as accessibility to data). This disparity in the presentation of the 
quality items and the presentation of data quality categories in a non-standardized 
manner, was also reported in the literature. [Liaw et al., 2021]  
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Table 10 Dimensions of data quality 

PARENT [Zalatel and Kralj, 2015] HIDQF [Kahn et al., 2016] 

Accuracy 
• Information contained in or derived from the data reflects the reality it was designed to 

measure. 
• May be described in terms of the errors that potentially cause inaccuracy. 

Completeness 
• Extent to which all necessary data that could have registered have actually been registered. 
• Usually described as a measure of the amount of available data from data collection 

compared to the amount that was expected to be obtained (e.g., coverage). 

Coherence  
• Measures how data can be brought together with other information within a broad analytic 

framework and over time. 
• Covers the internal consistency of data as well as its comparability both over time and with 

other data sources. 
• The use of standard concepts, classifications and target populations promotes coherence, as 

does the use of common methodology across surveys. Coherence does not necessarily 
imply full numerical consistency. 

Interpretability and accessibility 
• Ease with which data may be understood and accessed. 
• Includes, for example, metadata and information on data quality. 

Relevance 
• Measure of how data meet the current and potential needs of users. 
• The purpose is to assess how well data collection can adapt to change and whether it is 

perceived to be valuable. 

Timeliness 
• How current or up to date the data are at the time of release. 
• Measures the gap between the end of the reference period to which the data pertain and the 

date on which the data become available to users. 
• It is typically involved in a trade-off against accuracy. The timeliness of information will 

influence its relevance. 

Conformance 
• Compliance of the representation of data 

against internal or external formatting, 
relational or computational defintions. 

• Expected compliance features are often 
described in a document called a “data 
dictionary,” which lists the intended 
format and allowed values for every data 
element. 

Completeness 
• Frequency of data attributes, 

independent of the value of these data. 
• Measures associated with the absence 

of data at a moment or multiple 
moments in time.  

Plausibility 
• Features that describe the believability 

or truthfulness of data values. 
• Determined by a variable’s value, when 

a value is placed within the context of 
another variable (i.e., two independent 
variables assessing the same construct), 
or a temporal sequence (i.e., patient 
follow-up treatment for a disease must 
be preceded by a corresponding 
diagnosis). 
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2.6 RWE fitness for use to support decision-making 
RWE fitness for use to support decisions can be seen as assessing the potential or 
ability of RWE to respond to a decision need in a given context. Evaluating RWE fitness 
for use is complex, particularly since it brings together various dimensions or 
considerations beyond study quality, and it can vary depending on situations. [Duke-
Margolis Center for Health Policy, 2019; FDA, 2018; Berger et al., 2017a] The difficulty of 
assessing RWE is also attributed to multiple data sources, study designs and analytic 
approaches, which is further complicated when data are combined from multiple sources, 
such as electronic health records and patient registries, or when new tools are used, 
such as natural language processing. [Gliklich and Leavy, 2020]  

Conceptual frameworks have been proposed in recent years, primarily with respect to the 
regulatory pharmaceutical context. Some frameworks provide recommendations for 
generating evidence that is fit to support decision-making, whereas others address the 
stage of making a judgment about evidence that was previously collected. The various 
frameworks identified differ on some points, but they all recognize that the RWE fitness 
for use in the decision-making process results from the interaction between components 
related to the data, collection and analysis methods, and the setting. Given its significant 
influential role, the FDA-developed framework will be presented first in greater detail, 
followed by the ISPOR framework, since it is specific to drug coverage assessments. 
Tables 11 and 12 provide an overview of the other frameworks identified: the first table 
includes frameworks that address various dimensions of fitness for use to support 
decision-making, whereas the second table provides recommendations or suggestions 
that focus on more specific areas.  

2.6.1 FDA’s Conceptual Framework 

In 2016, the Food and Drug Administration (FDA) was mandated by the American 
Congress to develop a program to evaluate the potential use of RWE, to help support the 
approval of new indications for approved drugs (adding or modifying an indication, 
adding a new population, or adding comparative effectiveness or safety information), and 
to help satisfy post-approval study requirements. [FDA, 2019; FDA, 2018] This program 
is not yet in place, but the framework on which it will be based was published in 2018. It 
includes three considerations that will guide the FDA’s appraisal of RWE: whether the 
data are fit for the use, whether the trial or study design used to generate RWE can 
provide adequate scientific evidence to answer or help answer the regulatory question, 
and whether the study conduct meets the various FDA regulatory requirements. Table 11 
outlines the main components.  

The first consideration is data fitness for regulatory purposes, which overall, represents 
data reliability and relevance. Data must be collected and maintained in a way that 
provides an appropriate level of reliability and must be suitable to address the specific 
regulatory question of interest. This requirement highlights a significant challenge: the 
ability to evaluate effectiveness based on data analysis. A single source of data may not 
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capture all relevant data elements, and multiple data sources may be needed, which may 
involve some challenges with respect to integration and management of data duplication. 
To guide the assessment of data fitness for regulatory purposes, the FDA will publish in 
its program, applicable guidance on claims data, electronic health records, and registries. 
The FDA therefore will do this by leveraging experience gained through the Sentinel5 
project, a real-world drug surveillance initiative. The agency indicates that it will not 
promote a specific data source a priori and is also exploring the use of digital technology 
tools, electronic PROs, and wearables to potentially fill gaps in the data.  

The second consideration is whether the various study designs can provide adequate 
scientific evidence to answer or help answer the regulatory question. The FDA will review 
the strengths and limitations of the various study designs and will issue specific guidance 
for certain designs. It has already been communicated that special consideration will be 
given to transparency in the design and analysis of data, particularly for retrospective 
observational studies, but the actual terms of transparency have yet to be defined. 

The final consideration involves compliance with the various regulatory requirements for 
conducting studies. For example, current requirements will be reviewed to evaluate the 
applicability when using RWD for regulatory purposes, including considerations related to 
subject consent and study oversight. Some documents have already been published, 
such as Use of Electronic Health Records in Clinical Investigations6, and additional 
guidance will be developed as needed.  

2.6.2 ISPOR’s Conceptual Framework 

With the objective of optimizing the development and use of RWE in drug coverage 
decisions, the Institute for Clinical and Economic Review (ICER) designed a conceptual 
framework jointly with payers and members of the pharmaceutical industry. [Pearson et 
al., 2018] This framework recognizes that data development and applicability in the 
decision-making process vary depending on the context and the argument that the data 
are intended to support. Therefore, the framework tends to promote an early and shared 
understanding of the various contextual considerations by the stakeholders, so that each 
step in developing and using the data are in line with standards that are defined from the 
start.  

Therefore, anyone wishing to develop RWE to support a drug coverage decision, would 
need to first define the specific decision-making context. This would clarify the level of 
evidence required, as well as the methods and processes needed to achieve the 
objectives. In other words, this step can be seen as analyzing the expected level of 
scepticism from decision-makers, which the outcomes of the real-world studies will have 
to address. The authors of the framework have defined two main situations: high 
evidence bar situations and low evidence bar situations. Table 11 provides examples of 
situations based on the level of evidence required.  

 
5 www.sentinelinitiative.org/ 
6 Use of Electronic Health Records in Clinical Investigations: www.fda.gov/regulatory-information/search-fda-

guidance-documents/use-electronic-health-record-data-clinical-investigations-guidance-industry. 

http://www.sentinelinitiative.org/
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-electronic-health-record-data-clinical-investigations-guidance-industry
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-electronic-health-record-data-clinical-investigations-guidance-industry
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Essentially, the strictest requirements should be applied when a very high level of 
evidence is needed, such as considering conducting a pragmatic clinical trial versus a 
retrospective, observational study. Choice of design is just one example among others, 
and the level of evidence leads to conceptual and methodological decisions at all steps 
of planning, conducting and analyzing the study, as well as at the time a decision is 
made. The individuals who developed the framework, however, clarify that this vision 
should not be interpreted as lowering standards in health care decision-making, but 
rather, that it is important to recognize that diverse decision contexts exist, and that the 
requirements for each may differ. The conceptual framework is outlined in the following 
table.  
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2.6.3 Overview of conceptual frameworks and proposals identified 

Table 11 Overview of conceptual frameworks to assess RWE fitness for use in supporting decision-making 
SUPPORT REGULATORY DECISIONS  

Framework for FDA’s Real-World Evidence Program [FDA, 2019; FDA, 2018] 

Objective: Mandated by the American Congress to develop a program to evaluate the potential use of RWE to:  
• Support the approval of new indications for approved drugs: adding or modifying an indication, adding a new population, or adding comparative effectiveness or 

safety information 
• Satisfy post-approval study requirements. 

1. Data fitness for use: data reliability and relevance 
• Data must be collected and maintained in a way that provides an appropriate level of reliability. 
• Data must be suitable to address the specific regulatory question of interest (particularly capturing effectiveness outcomes). 

2. Study design to generate evidence 
• Potential for different study designs using RWD to support effectiveness (particularly randomized designs using RWD, single-arm non-randomized 

designs with external RWD control, observational studies). 
3. Regulatory considerations 

• Whether the conduct of the study satisfies the FDA requirements (current requirements will be reviewed to assess their applicability, and new 
guidance will be developed, as needed). 

A Framework for Regulatory Use of Real-World Evidence [Duke-Margolis Center for Health Policy, 2018; Berger et al., 2017a] 

Objective: considerations to develop fit-for-purpose RWE 
1. Regulatory context: What regulatory question/decision is being considered?  

• The anticipated regulatory decision has a direct impact on the fitness and applicability of methodological approaches to support demonstrated safety 
and effectiveness with data derived from a real-world context. 

• Mainly involves decisions after an initial full approval (e.g., new population) or an accelerated approval based on interim findings. 
• The authors find that full approval for a new product based solely on RWE remains difficult to envision. 

2. Clinical context: Can the RWE reliably address the clinical question?  
• Availability of relevant variables 
• Consideration of biases inherent in the clinical setting 
• Factors to consider prevalence of the disease, extent of the anticipated treatment effect, clinical equipoise. 

3. Considerations related to the data: is the dataset suitable for the regulatory requirements?  
• The ability to collect reliable and timely data on health outcomes will vary based on characteristics related to the availability and consistency of data, 

which are influenced by factors such as provider information situations. 
• Data relevance: contains key variables and co-variables; representative of the population of interest. 
• Data reliability: accuracy, completeness, provenance and transparency. 

4. Methodological considerations: are the methodological approaches sufficiently rigorous?  
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• Credibility of the methods. 
• Potential for the methodological approaches to produce useful/relevant evidence (interaction between the evidence and tolerance for uncertainty; 

regulatory and clinical context consideration). 
• This assessment considers both the clinical and regulatory contexts: credible outcomes or evidence developed and used in a given context can be 

derived from a methodological framework that is very different with equally credible evidence, but involving another context. 
SUPPORT FOR COVERAGE DECISION-MAKING  
A framework to guide the optimal development and use of real-world evidence for drug coverage and formulary decisions. [Pearson et al., 2018] 
Objective: optimizing the development and use of RWE in drug coverage decisions.  
Developing the data and their applicability in the decision-making process will vary depending on the context and the argument that the evidence is intended to support. 
Identifying the characteristics of the decision-making context helps to determine the level of evidence required, as well as the methods and processes needed to 
achieve the objectives (in other words: analyzing the expected level of scepticism from decision-makers, which the outcomes of the real-world studies will have to 
address).  
 
Two main situations:  

1. High evidence situations: 
• Assertion of superiority over other medications 
• Will expand use beyond label 
• Will increase drug spend 
• Will conflict with existing RCT results 
• Will require a big shift in practice 
• Counter-intuitive or lack of rationale to give face validity to results 

2. Low evidence bar situations 
• Assertion of equivalent effectiveness of a lower-cost agent 
• Will not expand use 
• Signal of new safety concern 
• Will complement existing RCT data to fill gaps 
• Will not require a big shift in practice 
• Strong rationale supporting the face validity of results 
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Table 12 Overview of proposed specific fitness-for-use RWE components to support decision-making 

A Checklist to Ensure Regulatory-Grade Data Quality [Miksad and Abernethy, 2018] 
Objective: data quality checklist for regulatory use 
Credible evidence is generated from high-quality RWD as follows: 

1. Obtained from relevant data sources  
2. Cleaned, harmonized, and linked to fill in gaps, and 
3. Include clinically relevant endpoints 

Data requirements  
1. High quality: The provenance of each data element must be clear, traceable, and auditable. Data quality must be systematically measured 

with predetermined frameworks.  
2. Complete: Requires predefined rules for abstraction of structured and unstructured data, data alignment, and quality monitoring. 

Completeness needs to be benchmarked to appropriate standards. 
3. Transparent: Transparent study designs and analysis plans are critical for robust RWE. In particular, the specific aims and cohort selection 

criteria need to be precisely defined.  
4. Generalizable: RWE is often based on a broad range of patients. Potential biases (e.g., geographic representation) must be identified and 

reported to allow for appropriate statistical adjustments and clinical interpretations. 
5. Timely: RWE reflects daily clinical decisions. Thus, reliable RWE needs to be recent and timely. 
6. Scalable: Data challenges become exponentially more complicated as the number of patients and variables increase. Therefore, scaling 

requires: 1) a balance between high touch and automation; 2) a modular data model that can be used in multiple contexts and facilitates 
model evolution; and 3) unambiguous variable definitions. 

Evaluating the Use of Nonrandomized Real-World Data Analyses for Regulatory Decision Making [Franklin et al., 2019] 
Objective: Use of non-randomized real-world study outcomes for regulatory decision-making: assessment of data relevance 

1. Is the context appropriate for an analysis of RWD?  
• Population characterization (inclusion/exclusion criteria) 
• Exposure measurement 
• Outcome measurement 
• Confounder measurement 

2. General proxies for data relevance:  
• Prior experience with a data source (publications) 
• Availability of validation studies 
• Detailed documentation of data generation mechanism 
• Detailed description of data curating process; detailed description of mapping to study constructs (if any) 
• Documentation of coding shift over time 
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3. Data accuracy metrics:  
• Binary data (e.g., diagnostic codes present): sensitivity, specificity, positive predictive value 
• Continuous data (e.g., lab test values): % missing data, mean squared deviation  
• Time-to-event: accuracy of onset  

4. Are measurements fit for estimating causal treatment effects? 
• Population characterization: Depends on necessity to target a specific patient subgroup 
• Exposure measurement: Depends on the clinical and regulatory context 
• Outcome measurement: Depends on the clinical and regulatory context 
• Confounder measurement: Depends on the clinical and regulatory context 

Assessing Real-World Data Quality: The Application of Patient Registry Quality Criteria to Real-World Data and Real-World Evidence 
[Gliklich and Leavy, 2020] 
Objective: suggest a set of unified assessment criteria for evaluating the quality and fitness-for-purpose of RWE/RWD for various databases. The 
criteria build on existing tools (in particular, for quality assessment of registries), while being flexible to allow for assessment adapted to the specific 
context, for which the level of acceptable rigour varies depending on the decision-making process.  

1. Data quality: characteristics that influence data reliability and relevance for regulatory decision-making. For example:  
• Data are captured consistently using clear, operational definitions, data checks to improve accuracy of the data, sufficient and reliable 

information on the outcomes of interest and necessary confounding variables are available. 
2. Research quality: scientific process (design, operation, and analysis of a study) intended to develop RWE suitable for regulatory decision-

making, which includes:  
• A formal study protocol and statistical analysis plan a priori; use of uniform and systematic methods for collecting and cleaning data 

and documenting these methods; collection of sufficient information to link data with other databases; study posted on a public registry 
to support transparency and reproducibility. 

3. Evidence quality: Relevance and reliability of the resulting evidence for use in regulatory decision-making, including assessments of external 
validity and internal validity. This includes:  

• Sufficient information available for exposures, characteristics, risk factors, potential confounding factors, and outcomes; selection bias 
evaluated; potential impact of systematic errors and missing data and confounding factors considered. 
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DISCUSSION 

Findings 

Based on the literature review and analysis, an initial finding about RWD/RWE indicates 
that there is broad national and international discussion of this topic, and there is 
extensive documentation. The appraisal of the literature highlights the varied 
perspectives, as well as the various possible applications of RWE during the life cycle of 
medications. However, two dimensions seem to be especially useful to describe RWE: 
on one hand, the context that generated the data and that refers to the data source 
(e.g., clinical or community setting), and on the other hand, the methodological 
approaches used to carry out the study (such as the type of design and level of 
pragmatism in the study). [Sherman et al., 2016] These two components (the data and 
the methodological approaches) interact, with each one impacting the relevance of the 
resulting scientific evidence to support decision-making in a particular setting.  

The literature consulted also provides information about the different current and 
proposed uses of RWD/RWE in the pharmaceutical sector, at various time points in the 
life cycle of products. A review of practices, however, shows that regulatory and HTA 
agencies are still relatively reserved about using RWE as a primary source to support the 
decision-making process. [Canadian Agency for Drugs and Technologies in Health, 
2018; Makady et al., 2018; Makady et al., 2017b] Currently, acceptability would be 
particularly driven by specific situations, such as the inability to conduct a RCT, a context 
of rare diseases or targeted treatment, an unmet need, as well as a major expected 
treatment effect. [Bolislis et al., 2020; O’Leary and Cavender, 2020; Tadrous et al., 2020; 
Franklin et al., 2019; Husereau et al., 2019; Health Canada, 2019; Canadian Agency for 
Drugs and Technologies in Health, 2018; Dreyer, 2018]  

This relatively limited acceptability by agencies and decision-makers can partly be 
explained by the traditional view of evidence, which immediately attributes a higher level 
of quality to randomized designs, [Eichler et al., 2020; Makady and Goettsch, 2015], and 
also by the lack of clear and common guidelines on approaches to guide the appraisal 
and integration of RWE in assessments to support the decision-making process. 
[Makady, 2018; Makady and Goettsch, 2015] With respect to this last point, this state of 
knowledge identified a number of important methodological tools for appraising the 
quality of real-world studies. However, it seems as though data and data sources quality 
appraisal is not consistently considered, probably because these tools were not 
necessarily developed for studies involving secondary data use. However, since these 
components are critical for generating relevant and useful RWE, it seems paramount that 
they be appraised.  
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Moreover, the several conceptual frameworks suggest that “fit for purpose” RWE is the 
result of the interaction of various components, and that this appraisal varies depending 
on the specific situation. [Gliklich and Leavy, 2020; FDA, 2019; Duke-Margolis Center for 
Health Policy, 2018; FDA, 2018; Pearson et al., 2018; Berger et al., 2017a] These 
approaches therefore suggest analyzing, in a complementary manner, each component, 
such as the contextual items (e.g., question of interest in the assessment or context of 
the disease), data considerations (such as data quality), research process (analytical 
approaches used for instance), as well as the resulting outcomes.  

Opportunities 

Throughout this document is the idea that the complementary nature of the 
methodological approaches needs to be recognized by the various stakeholders involved 
in the drug assessment process. [Annemans, 2017; Sherman et al., 2016; Makady and 
Goettsch, 2015] In fact, evidence requirements should be specific to the question of 
interest, and the variety of approaches is key for broadening data collection options 
throughout a product’s life cycle. [Oortwijn, 2018] Although this was not addressed in this 
document, several initiatives explore modalities that combine RCT- and RW-derived 
evidence, and this could be an area to explore to strengthen the acceptability of RWE. 

As well, it has been suggested that the various organizations work collaboratively to 
issue recommendations about real-world data and study quality standards, standardize 
the requirements with respect to the acceptability of RWE for the various decision 
questions, as well as practices for using evidence in the decision-making process. [Facey 
et al., 2020; Oortwijn et al., 2019; Makady, 2018] To that end, collaborations are 
underway in Canada to establish a common understanding and to optimize the use of 
RWE to support decisions regarding medications and medical devices, and INESSS is 
actively involved in this, along with Health Canada, and CADTH.7 France’s HAS recently 
published a methodological guide, with the aim of establishing practical methodology 
benchmarks to optimize the level of evidence of real-world studies and confidence in 
their outcomes,8 and the NICE is conducting a consultation about changing its methods, 
processes and topic selection for assessments, including a RWE framework.9  

 
7 https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-

products/announcements/optimizing-real-world-evidence-regulatory-decisions.html and 
https://www.canada.ca/en/health-canada/corporate/transparency/regulatory-transparency-and-
openness/improving-review-drugs-devices/real-world-evidence-medical-device-strategy.html. 

8 https://www.has-sante.fr/upload/docs/application/pdf/2021-06/guide_etude_en_vie_reelle_medicaments__dm.pdf. 
9 The consultation was in progress at the time this document was drafted, and it closed on October 13, 2021. 

https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/chte-methods-and-processes-
consultation. 

https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/announcements/optimizing-real-world-evidence-regulatory-decisions.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/announcements/optimizing-real-world-evidence-regulatory-decisions.html
https://www.canada.ca/en/health-canada/corporate/transparency/regulatory-transparency-and-openness/improving-review-drugs-devices/real-world-evidence-medical-device-strategy.html
https://www.canada.ca/en/health-canada/corporate/transparency/regulatory-transparency-and-openness/improving-review-drugs-devices/real-world-evidence-medical-device-strategy.html
https://www.has-sante.fr/upload/docs/application/pdf/2021-06/guide_etude_en_vie_reelle_medicaments__dm.pdf
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/chte-methods-and-processes-consultation
https://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/chte-methods-and-processes-consultation
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The acceptability of RWE/RWD is closely tied to the level of trust that regulatory and 
assessment agencies have in the underlying research and analysis processes. 
Transparency was unanimously identified as a critical consideration for greater trust, both 
in terms of the design and conduct of studies, and for use in the decision-making 
process. [Facey et al., 2020; Oortwijn et al., 2019] Therefore, it is suggested that RWE 
be based on a protocol reporting the research questions, methods and expected results, 
[Corrao and Cantarutti, 2018; Berger et al., 2017b; Berger et al., 2009] and on approval 
of this protocol by an independent authority which evaluates not only the methods, but 
also the ethical and organizational aspects. [Corrao and Cantarutti, 2018] Greater 
transparency would facilitate the replication of outcomes by other groups, [Franklin et al., 
2019] as well as limit publication bias. [Berger et al., 2017b] And in keeping with the 
ISPOR-ISPE recommendations [Berger et al., 2017b], the RWE Transparency Initiative10 
partnership was established, with the aim of building a culture of transparency for 
communication of hypotheses and the analysis of real-world treatment efficacy studies. 
Therefore a RWE registry was created to register studies for the purpose of confirming 
treatment effect hypotheses based on secondary data.11 [ISPOR, 2021; Orsini et al., 
2020]  

 
10 Combines ISPOR, ISPE, NPC and the Duke-Margolis Center for Health Policy. 
11 Registry available at: osf.io/registries/rwe/discover. 

https://osf.io/registries/rwe/discover
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CONCLUSION 

Producing this state of knowledge has brought together relevant, available literature on 
the use of RWE in supporting assessment decisions in the drug sector. Although there is 
some confusion about the underlying concepts, there is a great deal of documentation 
that could be leveraged to respond to the operational objectives targeted by this work. To 
recap, these objectives were: 1) Gain a common organizational understanding of 
concepts related to RWD and RWE; 2) Provide INESSS scientific teams with ways to 
appraise RWE/RWD within assessments; and 3) Support the implementation of 
institutional requirements needed for a drug assessment submission that includes RWE, 
as well as the initial acceptability of this evidence to be used in submissions. Moreover, 
the areas covered in this document are rapidly shifting, and the work carried out by the 
main stakeholders in regulatory and HTA areas will be followed to further enhance this 
state of knowledge. Despite the various challenges related to the use of RWE in 
assessments, the model for demonstrating evidence is evolving, and the various 
stakeholders are working to adapt to this changing environment.  
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APPENDIX A 
Bibliographic database search strategy 

PubMed (NLM) 
Search date: September 2020 
Parameters: 2010- ; English, French 
#1 real-world data[ti] OR real-world evidence[ti] OR real-world stud*[ti] 
#2 data source*[tiab] OR definition*[tiab] 
#3 #1 AND #2 
#4 real-world data[tiab] OR real-world evidence[tiab] OR real-world stud*[tiab] 
#5 Technology Assessment, Biomedical[mh] 

#6 hta[tiab] OR technology appraisal*[tiab] OR technology assessment*[tiab] OR technology overview*[tiab] 
OR technology reassess*[tiab] 

#7 #4 AND (#5 OR #6) 

#8 
administrative data[tiab] OR health care data[tiab] OR healthcare data[tiab] OR health care information[tiab] 
OR healthcare information[tiab] OR health data[tiab] OR health information[tiab] OR health system data[tiab] 
OR health system information[tiab] 

#9 (#5 OR #6) AND #8 
#10 Data Analysis[mh] OR Decision Making[mh] OR Product Monitoring, Postmarketing[mh] 

#11 data analys*[ti] OR decision making[ti] OR monitoring[ti] OR postmarketing[ti] OR post-marketing[ti] OR 
reimbursement*[ti] 

#12 
administrative data[ti] OR health care data[ti] OR healthcare data[ti] OR health care information[ti] OR 
healthcare information[ti] OR health data[ti] OR health information[ti] OR health system data[ti] OR health 
system information[ti] 

#13 (#10 OR #11) AND #12 
#14 real-world data[ti] OR real-world evidence[ti] OR real-world stud*[ti] 

#15 data analys*[tiab] OR decision making[tiab] OR monitoring[tiab] OR postmarketing[tiab] OR post-
marketing[tiab] OR reimbursement*[tiab] 

#16 (#10 OR #15) AND #14 
#17 Comparative Effectiveness Research[mh] OR Pragmatic Clinical Trials as Topic[mh] OR Registries[mh] 

#18 
comparative effectiveness research[ti] OR naturalistic randomized clinical trial[ti] OR (observational stud*[ti] 
AND design*[ti]) OR practical clinical trials[ti] OR pragmatic clinical trials[ti] OR pragmatic trials[ti] OR real-
world clinical trial*[ti] OR real-world trial*[ti] OR register*[ti] OR registries[ti] OR registry[ti] 

#19 Checklist[mh] OR Data Accuracy[mh] 
#20 checklist*[ti] OR framework*[ti] OR guiding[ti] 
#21 (#17 OR #18) AND (#19 OR #20) 
#22 #3 OR #7 OR #9 OR #13 OR #16 OR #21 

 
Embase (Ovid) 
Search date: September 2020 
Parameters: 2010- ; English, French 

1 (real-world data OR real-world evidence OR real-world stud*).ti 
2 (data source* OR definition*).ti,ab 
3 1 AND 2 
4 (real-world data OR real-world evidence OR real-world stud*).ti,ab 
5 Biomedical Technology Assessment/ 

6 (hta OR technology appraisal* OR technology assessment* OR technology overview* OR technology 
reassess*).ti,ab 

7 4 AND (5 OR 6) 

8 
(administrative data OR health care data OR healthcare data OR health care information OR healthcare 
information OR health data OR health information OR health system data OR health system 
information).ti,ab 

9 (5 OR 6) AND 8 
10 *Data Analysis/ OR *Decision Making/ OR *Postmarketing Surveillance/ 

11 (data analys* OR decision making OR monitoring OR postmarketing OR post-marketing OR 
reimbursement*).ti 

12 (administrative data OR health care data OR healthcare data OR health care information OR healthcare 
information OR health data OR health information OR health system data OR health system information).ti 

13 (10 OR 11) AND 12 
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14 (real-world data OR real-world evidence OR real-world stud*).ti 

15 (data analys* OR decision making OR monitoring OR postmarketing OR post-marketing OR 
reimbursement*).ti,ab 

16 (10 OR 15) AND 14 
17 *Comparative Effectiveness/ OR *"Randomized controlled trial (topic)"/ OR *Register/ 

18 
(comparative effectiveness research OR naturalistic randomized clinical trial OR (observational stud* AND 
design*) OR practical clinical trials OR pragmatic clinical trials OR pragmatic trials OR real-world clinical 
trial* OR real-world trial* OR register* OR registries OR registry).ti 

19 *Checklist/ OR *Data Accuracy/ 
20 (checklist* OR framework* OR guiding).ti 
21 (17 OR 18) AND (19 OR 20) 
22 3 OR 7 OR 9 OR 13 OR 16 OR 21 

 
PsycINFO (Ovid) 
Search date: September 2020 
Parameters: 2010- ; English, French 

1 (real-world data OR real-world evidence OR real-world stud*).mp 
2 (data source* OR definition*).mp 
3 1 AND 2 

4 (hta OR technology appraisal* OR technology assessment* OR technology overview* OR technology 
reassess*).mp 

5 1 AND 4 

6 
(administrative data OR health care data OR healthcare data OR health care information OR healthcare 
information OR health data OR health information OR health system data OR health system 
information).mp 

7 4 AND 6 

8 (data analys* OR decision making OR monitoring OR postmarketing OR post-marketing OR 
reimbursement*).mp 

9 1 AND 8 

10 (administrative data OR health care data OR healthcare data OR health care information OR healthcare 
information OR health data OR health information OR health system data OR health system information).ti 

11 (data analys* OR decision making OR monitoring OR postmarketing OR post-marketing OR 
reimbursement*).ti,ab 

12 10 AND 11 

13 
(comparative effectiveness research OR naturalistic randomized clinical trial OR (observational stud* AND 
design*) OR practical clinical trials OR pragmatic clinical trials OR pragmatic trials OR real-world clinical 
trial* OR real-world trial* OR register* OR registries OR registry).ti 

14 (checklist* OR framework* OR guiding).ti 
15 13 AND 14 
16 3 OR 5 OR 7 OR 9 OR 12 OR 15 

 
CINAHL (EBSCO) 
Search date: September 2020 
Parameters: 2010- ; English, French 
S1 TI (real-world data OR real-world evidence OR real-world stud*) 
S2 TI (data source* OR definition*) OR AB (data source* OR definition*) 
S3 S1 AND S2 

S4 TI (real-world data OR real-world evidence OR real-world stud*) OR AB (real-world data OR real-world 
evidence OR real-world stud*) 

S5 
TI (hta OR technology appraisal* OR technology assessment* OR technology overview* OR technology 
reassess*) OR AB (hta OR technology appraisal* OR technology assessment* OR technology overview* 
OR technology reassess*) 

S6 S4 AND S5 

S7 

TI (administrative data OR health care data OR healthcare data OR health care information OR healthcare 
information OR health data OR health information OR health system data OR health system information) 
OR AB (administrative data OR health care data OR healthcare data OR health care information OR 
healthcare information OR health data OR health information OR health system data OR health system 
information) 

S8 S5 AND S7 

S9 TI (data analys* OR decision making OR monitoring OR postmarketing OR post-marketing OR 
reimbursement*) 
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S10 TI (administrative data OR health care data OR healthcare data OR health care information OR healthcare 
information OR health data OR health information OR health system data OR health system information) 

S11 S9 AND S10 
S12 TI (real-world data OR real-world evidence OR real-world stud*) 

S13 
TI (data analys* OR decision making OR monitoring OR postmarketing OR post-marketing OR 
reimbursement*) OR AB (data analys* OR decision making OR monitoring OR postmarketing OR post-
marketing OR reimbursement*) 

S14 S12 AND S13 

S15 
TI (comparative effectiveness research OR naturalistic randomized clinical trial OR (observational stud* 
AND design*) OR practical clinical trials OR pragmatic clinical trials OR pragmatic trials OR real-world 
clinical trial* OR real-world trial* OR register* OR registries OR registry) 

S16 TI (checklist* OR framework* OR guiding) 
S17 S15 AND S16 
S18 S3 OR S6 OR S8 OR S11 OR S14 OR S17 
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APPENDIX B 
List of websites consulted (grey literature) 

International 
• Cochrane Methods (https://methods.cochrane.org/about-us) 
• HTAi (http://vortal.htai.org/?q=organisations)  

Europe 
• European Medicines Agency (https://www.ema.europa.eu/en) 
• Eunethta (http://www.eunethta.eu/) 
• Get Real Institute (https://www.getreal-institute.org/) 
• Real-world evidence navigator (https://rwe-navigator.eu/) 

Canada 
• Canadian Agency for Drugs and Technologies in Health (CADTH) 

https://www.cadth.ca/) 
• Alberta Health Services (http://www.albertahealthservices.ca/) 
• Health Quality Ontario (HQO) (http://www.hqontario.ca/) 
• Canadian Institute for Health Information (https://www.cihi.ca/en ) 
• Institute of Health Economics (IHE) (http://www.ihe.ca/)  
• Health Canada (https://www.canada.ca/en/health-canada.html)  

Belgium 
• Belgian Health Care Knowledge Centre (KCE) (https://kce.fgov.be/en )  

United States 
• Agency for Healthcare Research and Quality (AHRQ) (https://www.ahrq.gov/)  
• Duke Margolis Center for Health Policy (https://healthpolicy.duke.edu/) 
• Food and Drug Administration (https://www.fda.gov/) 
• International Society for Pharmacoeconomics and Outcomes Research 

(https://www.ispor.org/) 

France 
• Haute Autorité de Santé (HAS) (https://www.has-sante.fr/portail/)  

Italy 
• Italian Medicines Agency (AIFA) (http://www.agenziafarmaco.gov.it/en)  

Great Britain 
• Healthcare Improvement Scotland (HIS) 

(http://www.healthcareimprovementscotland.org/)  
• National Institute for Health and Care Excellence (NICE) (https://www.nice.org.uk/) 

Other 
• Health Technology Assessment glossary (http://htaglossary.net/HomePage ) 
• Google (http://www.google.ca) 

https://methods.cochrane.org/about-us
http://vortal.htai.org/?q=organisations
https://www.ema.europa.eu/en
http://www.eunethta.eu/
https://www.getreal-institute.org/
https://rwe-navigator.eu/
https://www.cadth.ca/
http://www.albertahealthservices.ca/
http://www.hqontario.ca/
https://www.cihi.ca/en
http://www.ihe.ca/
https://www.canada.ca/en/health-canada.html
https://kce.fgov.be/en
https://www.ahrq.gov/
https://healthpolicy.duke.edu/
https://www.fda.gov/
https://www.ispor.org/
https://www.has-sante.fr/portail/
http://www.agenziafarmaco.gov.it/en
http://www.healthcareimprovementscotland.org/
https://www.nice.org.uk/
http://htaglossary.net/HomePage
http://www.google.ca/
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APPENDIX C 
Summary table combining items from STROBE, RECORD and RECORD-PE 

Section of the 
manuscript Item # STROBE items  RECORD items  RECORD-PE items 

Title and 
abstract 

1 (a) Indicate the study’s design with a 
commonly used term in the title or the 
abstract. 
(b) Provide in the abstract an informative 
and balanced summary of what was done 
and what was found. 

1.1: The type of data used should be specified 
in the title or abstract. When possible, the 
name of the databases used should be 
included. 
1.2: If applicable, the geographical region and 
timeframe within which the study took place 
should be reported in the title or abstract. 
1.3: If linkage between databases was 
conducted for the study, this should be clearly 
stated in the title or abstract. 

- 

Introduction 
Background 
and rationale 

2 Explain the scientific background and 
rationale for the investigation being 
reported. 

- - 

Objectives 3 State specific objectives, including any 
pre-specified hypotheses. 

- - 

Methods 
Study design 4 Present key elements of the study design 

early in the paper. 
- 4.a: Include details of the specific study 

design (and its features) and report the use 
of multiple designs, if used. 
4.b: The use of diagrams is recommended 
to illustrate key aspects of the study 
design(s), including exposure, washout, lag 
and observation periods, and covariate 
definitions, as relevant. 

Setting: 5 Describe the setting, locations, and 
relevant dates, including periods of 
recruitment, exposure, follow-up, and data 
collection. 

- - 

Participants 6 (a) Cohort study — Give the eligibility 
criteria, and the sources and methods of 
selection of participants. Describe methods 
of follow-up. Case-control study — Give 

6.1: The methods of study population 
selection (such as codes or algorithms used 
to identify participants) should be listed in 

6.1.a: Describe the study entry criteria and 
the order in which these criteria were 
applied to identify the study population. 
Specify whether only users with a specific 
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Section of the 
manuscript Item # STROBE items  RECORD items  RECORD-PE items 

the eligibility criteria, and the sources and 
methods of case ascertainment and 
control selection. Give the rationale for the 
choice of cases and controls. Cross-
sectional study — Give the eligibility 
criteria, and the sources and methods of 
selection of participants. 
(b) Cohort study — For matched studies, 
give matching criteria and number of 
exposed and unexposed. Case-control 
study — For matched studies, give 
matching criteria and the number of 
controls per case. 

detail. If that is not possible, an explanation 
should be provided. 
6.2: Any validation studies of the codes or 
algorithms used to select the population 
should be referenced. If validation was 
conducted for this study and not published 
elsewhere, detailed methods and results 
should be provided. 
6.3: If the study involved linkage of 
databases, consider use of a flow diagram or 
other graphical display to demonstrate the 
data linkage process, including the number of 
individuals with linked data at each stage. 

indication were included and whether 
patients were allowed to enter the study 
population once or if multiple entries were 
permitted. See explanatory document for 
guidance related to matched designs. 

Variables  7 Clearly define all outcomes, exposures, 
predictors, potential confounders, and 
effect modifiers. Give diagnostic criteria, if 
applicable. 

7.1: A complete list of codes and algorithms 
used to classify exposures, outcomes, 
confounders, and effect modifiers should be 
provided. If these cannot be reported, an 
explanation should be provided. 

7.1.a: Describe how the drug exposure 
definition was developed. 
7.1.b: Specify the data sources from which 
drug exposure information for individuals 
was obtained. 
7.1.c: Describe the time window(s) during 
which an individual is considered exposed to 
the drug(s). The rationale for selecting a 
particular time window should be provided. 
The extent of potential left truncation or left 
censoring should be specified. 
7.1.d: Justify how events are attributed to 
current, prior, ever, or cumulative drug 
exposure. 
7.1.e: When examining drug dose and risk 
attribution, describe how current, historical 
or time on therapy are considered. 
7.1.f: Use of any comparator groups should 
be outlined and justified. 
7.1.g: Outline the approach used to handle 
individuals with more than one relevant drug 
exposure during the study period. 

Data sources/ 
measurement 

8 For each variable of interest, give sources 
of data and details of methods of 
assessment (measurement). Describe 
comparability of assessment methods if 
there is more than one group. 

- 8.a: Describe the health care system and 
mechanisms for generating the drug 
exposure records. Specify the care setting in 
which the drug(s) of interest was(were) 
prescribed. 
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Section of the 
manuscript Item # STROBE items  RECORD items  RECORD-PE items 

Bias 9 Describe any efforts to address potential 
sources of bias. 

- - 

Study size 10 Explain how the study size was arrived at. - - 
Quantitative 
variables  

11 Explain how quantitative variables were 
handled in the analyses. If applicable, 
describe which groupings were chosen, 
and why. 

- - 

Statistical 
methods 

12 (a) Describe all statistical methods, 
including those used to control for 
confounding.  
(b) Describe any methods used to examine 
subgroups and interactions. 
(c) Explain how missing data were 
addressed.  
(d) Cohort study — If applicable, explain 
how loss to follow-up was addressed. 
Case-control study — If applicable, explain 
how matching of cases and controls was 
addressed. Cross-sectional study — If 
applicable, describe analytical methods 
taking account of sampling strategy. 
(e) Describe any sensitivity analyses. 

- 12.1.a: Describe the methods used to 
evaluate whether the assumptions have 
been met. 
12.1.b: Describe and justify the use of 
multiple designs, design features, or 
analytical approaches. 

Data access 
and cleaning 
methods 

12 - 12.1: Authors should describe the extent to 
which the investigators had access to the 
database population used to create the study 
population. 
12.2: Authors should provide information on 
the data-cleaning methods used in the study. 

- 

Data linkage 12 - 12.3: State whether the study included person 
level, institutional level, or other data linkage 
across two or more databases. The methods 
of linkage and methods of linkage quality 
evaluation should be provided. 

-  

Results 
Participants 13 (a) Report the numbers of individuals at 

each stage of the study (e.g., numbers 
potentially eligible, examined for eligibility, 

13.1: Describe in detail the selection of the 
individuals included in the study (that is, study 
population selection) including filtering based 
on data quality, data availability, and linkage. 

-  
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Section of the 
manuscript Item # STROBE items  RECORD items  RECORD-PE items 

confirmed eligible, included in the study, 
completing follow-up, and analyzed). 
(b) Give reasons for non-participation at 
each stage. 
(c) Consider use of a flow diagram. 

The selection of included individuals can be 
described in the text or by means of the study 
flow diagram. 

Descriptive 
data 

14 (a) Give characteristics of study 
participants (e.g., demographic, clinical, 
social) and information on exposures and 
potential confounders. 
(b) Indicate the number of participants with 
missing data for each variable of interest. 
c) Cohort study — Summarize follow-up 
time (e.g., average and total amount). 

- - 

Outcome data 15 Cohort study — Report numbers of 
outcome events or summary measures 
over time.  
Case-control study — Report numbers in 
each exposure category, or summary 
measures of exposure. 
Cross-sectional studies — Report numbers 
of outcome events or summary measures. 

- - 

Main results 16 (a) Give unadjusted estimates and, if 
applicable, confounder-adjusted estimates 
and their precision (e.g., 95% confidence 
intervals). Make clear which confounders 
were adjusted for and why they were 
included. 
(b) Report category boundaries when 
continuous variables are categorized. 
(c) If relevant, consider translating 
estimates of relative risk into absolute risk 
for a meaningful time period. 

- - 

Other analyses 17 Report other analyses done—e.g., 
analyses of subgroups and interactions, 
and sensitivity analyses. 

- - 

Discussion 
Primary 
outcomes 

18 Summarize key results with reference to 
study objectives. 

- - 
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Section of the 
manuscript Item # STROBE items  RECORD items  RECORD-PE items 

Limitations 19 Discuss limitations of the study, taking into 
account sources of potential bias or 
imprecision. Discuss both direction and 
magnitude of any potential bias. 

19.1: Discuss the implications of using data 
that were not created or collected to answer 
the specific research question(s). Include 
discussion of misclassification bias, 
unmeasured confounding, missing data, and 
changing eligibility over time, as they pertain 
to the study being reported. 

19.1.a: Describe the degree to which the 
chosen databases adequately capture the 
drug exposure of interest. 

Interpretation  20 Give a cautious overall interpretation of 
results considering the study’s objectives, 
limitations, multiplicity of analyses, results 
from similar studies, and other relevant 
evidence. 

- 20.a: Discuss the potential for confounding 
by indication, contraindication or disease 
severity or selection bias (healthy 
adherer/sick stopper) as alternative 
explanations for the study findings when 
relevant. 

Generalizability 21 Discuss the generalizability (external 
validity) of the study results. 

- - 

Other Information 
Funding  22 Give the source of funding and the role of 

the funders for the present study and, if 
applicable, for the original study on which 
the present article is based. 

- - 

Accessibility of 
protocol, raw 
data and 
programming 
code 

22 - 22.1: Authors should provide information on 
how to access any supplemental information, 
such as the study protocol, raw data, or 
programming code. 

-  

 



 

57 

APPENDIX D 
Abridged version of REQueST, the registry quality assessment 
tool 

Methodological information: basic information for verifying whether the data and methodology meet 
assessment requirements 

• Type of registry: description of patient populations, health care interventions included in the registry and the 
registry’s primary and secondary objectives. 

• Use for registry-based studies and previous publications: can the registry be used for prospective studies?  
• Geographical and organizational setting: provenance of organizations participating in the registry and their 

organizational setting. List of participating organizations.  
• Duration of registry: data collection start and end dates, if applicable. 
• Size: total number of patients included in the registry. 
• Inclusion and exclusion criteria: list of criteria. 
• Follow-up: description of the follow-up method, mean duration of follow-up, how loss of follow-up is predicted 

and limited. 
• Confounders: are data relating to potential confounders collected and identified?  

Essential standards: assessment of registry governance to ensure data quality and protection 

• Registry aims and methodology (objectives, target population, exposures of interest, primary and secondary 
outcomes, data sources, linkage (and analysis plan, if any). 

• Governance (e.g., registry governance committee). 
• Informed consent (patient information document and relevant information). 
• Data dictionary (definition of attributes). 
• Minimum dataset (minimum dataset to meet the registry's objectives). 
• Data standard definitions, terminology and specifications. 
• Data collection: methods are realistic for the proposed population and treating centres. 
• Quality assurance: quality assurance activities relevant for the registry need to be described. 
• Data cleaning: there is a plan for cleaning the data that includes the time required for cleaning after data 

submission. 
• Missing data: the percentage of missing data for the core outcomes has been provided. An explanation is 

given for whether missing data may potentially bias results. 
• Financing: financial security until the end of the required data collection period should be demonstrated in the 

financing plan. Funding sources are identified and the approximate proportions of the total sum (%) from 
each source is indicated. 

• Protection, security and safeguards: the security controls specific for the registry should be specified. 

Additional requirements: specific requirements related to study questions. Good practice elements which are 
not always achievable but are helpful to consider. 

• Interoperability and level of preparedness for linking data. 
• Data sources. 
• Ethics: declaration that ethics requirements for the research have been considered. 
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