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Summary
• This Environmental Scan was informed by a survey completed by stakeholders from 

Canadian regulatory groups and health technology assessment (HTA) organizations.  
The results from the survey indicated that real-world evidence (RWE) has potential value 
for medical device assessments across a product’s life cycle (i.e., pre and post-market).

• Although considered to be of lower quality and not consistently submitted by 
manufacturers, RWE on effectiveness and safety could be used to supplement available 
randomized controlled trial (RCT) data.

• Without a consensus definition of RWE and an established framework to collect real-world 
data (RWD), the acceptability of data sources varies among different Canadian regulatory 
groups and HTA producers.

• Respondents suggested that there should be a consistent and systematic method of 
capturing RWD to help mitigate potential issues such as under-reporting, data privacy,  
and multiple data sources.

• If discrepancies exist between RWE and RCT evidence, regulatory groups and HTA 
producers need to conduct internal and external discussions with key stakeholders and 
clinical experts to identify the potential sources for the discrepancy.

• RWE can offer significant added value in situations such as rare conditions or populations 
not well-studied in RCTs, significant unmet clinical need, identification of safety signals,  
or innovative/breakthrough technology.

Context
RWD are data pertaining to patient status, health outcomes, or the delivery of health care 
(Appendix 1), as per the draft guidance document titled “Use of Real-World Evidence to 
Support Regulatory Decision-Making for Medical Devices” created by the US FDA.1 Reflective 
of what is observed in routine clinical practice, RWD can be collected from various sources 
such as electronic health records, patient registries, hospital discharge data, and claims 
databases.2 RWD collected from these sources can be used for analysis in various study 
designs such as observational studies (i.e., retrospective or prospective) and randomized 
trials (e.g., pragmatic clinical trials, large simple trials).1

Considered as the gold standard, RCTs are conducted under controlled conditions and usually 
consist of homogeneous population samples in order to minimize confounding and selection 
biases.3 However, RCTs often lack external validity due to the heterogeneity of actual patient 
populations with various comorbidities and concurrent medications.3 As RCTs are restricted 
to more narrow time frames, long-term safety data are lacking.3 In light of these uncertainties, 
regulators and HTA producers in the UK and US are supplementing their decision-making 
with RWE.4 Through the analysis of RWD, RWE pertaining to the usage, risks, benefits, and 
resource implications of medical products in practice can be generated.2 With the increasing 
adoption of electronic medical records and growth of accessible administrative data, there is 
increasing interest and potential in using RWE to inform HTA and regulatory decision-making.5

Consisting of various stakeholder groups such as HTA producers, regulators, and 
pharmaceutical companies, the European GetReal Initiative attempts to evaluate 
methodologies and policies surrounding the use of RWE in drug development.3 RWE is 
currently applied to aspects of drug development to assess the natural history of diseases, 
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comparative efficacy versus other interventions, and health care utilization and cost-
effectiveness6 The FDA has published a framework for evaluating the use of RWE in new 
drug indication and post-approval requirement processes.7 Currently, regulators in the UK 
and US are using RWE on medical devices to inform conditional approvals and Coverage 
with Evidence Development.4 At the time of this Environmental Scan, an FDA framework for 
medical devices was not available. However, the draft guidance released by the FDA suggests 
that RWE will be used to supplement their decision-making.1

Health Canada (HC) regulatory groups and Canadian HTA producers have various roles to 
play in medical device assessments. In the context of pre-market regulatory decision-making, 
HC evaluates the clinical effectiveness and safety of a medical device before it is authorized 
for sale.8 In the post-market surveillance space, HC conducts safety and benefit-risk 
assessments after a medical device has obtained authorization.8 HTA producers provide 
evidence-based advice through the development of comprehensive reports regarding, but not 
limited to, the clinical effectiveness and cost-effectiveness of medical devices.9 By working 
together, HC and the Pan-Canadian HTA Collaborative (PCC) developed  a strategy10 to 
optimize the use of RWE with a view to improve the accessibility, affordability, and appropriate 
use of medical devices across the life cycle. Such guidance aims to provide clarity on how to 
evaluate the strengths and weaknesses of using RWE in decision-making.

In 2018, CADTH conducted an Environmental Scan evaluating the use of RWE in single-drug 
assessments.11 The results of this previous survey indicated that even though RWE is eligible 
for consideration in drug assessments, its role in decision-making is dependent on the 
availability and limitations of RCT evidence, the clinical context, and agency-specific policies.11 
This Environmental Scan investigates how RWE is currently being used to assess safety, 
clinical effectiveness, and cost-effectiveness of medical devices in Canadian regulatory and 
HTA processes. A description of the criteria being used for inclusion or exclusion of RWE, 
how organizations use RWE, and the perceived impact of RWE on HTA is provided. To better 
inform decision-making in an age of uncertainty, stakeholders could benefit from a common 
framework to collect high-quality RWD and generate reliable RWE.

Objectives
This Environmental Scan aims to determine how RWE is being used in Canada, by both 
regulatory groups and HTA producers, for medical device technology assessments. The key 
objectives were as follows:

• Describe the eligibility criteria for inclusion of RWE to establish device effectiveness and 
safety for assessments done by HC and HTA organizations.

• Describe how organizations use RWE of effectiveness and safety in assessments 
conducted to support regulatory decisions or HTA recommendations.

• Describe the perceived impact of RWE on assessments.

Methods
This Environmental Scan is based on findings from a survey (Appendix 2), distributed to 
relevant stakeholders from Canadian regulatory groups and HTA organizations. Follow-up 
teleconference and email consultations with select survey respondents were also conducted.
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Survey

Survey respondents were identified by Health Canada and the PCC, to represent the regulatory 
groups (within the HC Medical Devices Directorate) and HTA producers, respectively 
(Appendix 3). From Health Canada, members from pre-market, post-market, and compliance 
were included. All member organizations of the PCC were included. Representatives who were 
able to answer questions regarding the use of RWE in technology assessments and decision-
making were contacted. Fourteen respondents received an email primer with information 
about the survey, an invitation to participate, and dates of participation. Within this email, an 
electronic survey link along with consent to participate was provided. The survey link was 
disseminated in November of 2019.

The survey included 18 questions and contained various question formats, which required 
dichotomous (e.g., yes or no), nominal (e.g., list of options), and open-ended free-text 
responses. The survey was pilot tested by three clinical researchers at CADTH and distributed 
to the identified stakeholders using the Survey Monkey platform (www.surveymonkey.com).

Consultations

To supplement or clarify the survey data, follow-up teleconference and/or email consultations 
were conducted with select survey respondents who had noted in their survey response 
that they were willing to participate. The consultations were led by one author (YL) and were 
conducted in December 2019 and January 2020. And an initial consultation email containing 
the question(s) requiring clarification was sent out in December 2019. In cases where 
teleconference calls were not possible, email consultations with respondents were accepted. 

Synthesis Approach

Only feedback from respondents who gave consent to use their survey and consultation 
information were included in this report. A response was deemed partially complete if one or 
more questions were left blank by the respondent. Partially complete responses were included 
in data analysis. Survey responses were excluded if all answers were blank, with the exception 
of demographic information which did not affect response inclusion. Respondents were sent 
the draft summary report to verify the information.

Responses were analyzed and organized by the objectives of this Environmental Scan, then 
by organization. In the case of multiple responses from one organization, all responses were 
included. Quantitative and multiple choice answers were summarized through tables by 
organization and presented narratively. Qualitative (or open-ended) answers were presented 
narratively.

Findings
Survey

All 14 identified stakeholders (nine HC and five PCC), who received the survey invitation, 
initially gave explicit written consent to use their provided information for the purpose of this 
report. Eligible respondents included one respondent each from the following Canadian HTA 
agencies: Institute of Health Economics (IHE) (Alberta), British Columbia Health Technology 
Assessment Office (BC-HTAO) (British Columbia), Ontario Health (Quality) (Ontario), Institut 
national d'excellence en santé et en services sociaux (INESSS) (Quebec), CADTH (national), 
and five respondents from HC. Further details of the participating organizations are presented 
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in Appendix 3. Out of 10 eligible survey responses, eight were complete and two were partially 
complete.

Consultations

Invitations to participate in the consultation process were sent to eight organizations. 
Teleconference consultations were conducted with two organizations. Email consultations 
were conducted with four organizations. Responses from two stakeholders were excluded 
based on scope discussion.

The findings presented in this report are based on survey responses and are presented by 
each objective.  

Objective 1: Eligibility Criteria for Inclusion of RWE to Assess Device 
Effectiveness and Safety

Ten survey respondents (5 HC and 5 PCC) provided information on the eligibility criteria 
for inclusion of RWE in the assessment of device effectiveness and safety. Organized by 
responses from regulatory groups and HTA producers, a summary of dichotomous and 
nominal survey responses is presented in Appendix 4.

Health Canada

All five HC survey respondents stated that in their organization, RWE can be included in the 
assessment of medical devices to answer questions of clinical effectiveness and/or safety. 
Two respondents highlighted that RWE is an important component in the assessment of 
effectiveness and safety of a medical device’s life cycle, including pre-market and post-market 
stages.

With respects to RWE study designs, all five respondents deemed pragmatic trials, case-
control, prospective cohort, retrospective cohort, and uncontrolled single-arm studies to 
be eligible for inclusion in the assessment of effectiveness. Cross-sectional studies were 
selected by four respondents to be eligible for effectiveness assessment. With respects to 
the assessment of harms/safety, four respondents selected case-control, prospective cohort, 
retrospective cohort, and uncontrolled single-arm studies to be eligible. Three respondents 
deemed pragmatic trials, and two respondents deemed cross-sectional studies to be eligible 
for harms/safety assessment. One respondent involved in pre-market device evaluation 
highlighted that while all clinical data are accepted for effectiveness and safety assessments, 
different RWE is weighted differently, and the evidence is assessed in totality. This notion was 
echoed by one respondent involved in post-market assessment who stated that any RWE can 
be considered as part of the body of evidence.

When asked about the acceptability of various data sources, all five respondents indicated 
that electronic health records (EHRs)/ electronic medical records (EMRs), hospital databases, 
and data registries can be utilized for the generation of eligible RWE. Four respondents stated 
that home care database, patient safety and learning system, physician database, all-payer 
claims database, private health insurance plan claims database, supply chain database, 
patient-generated data, and electronic/paper-based patient files managed by clinician(s) or 
health care facility are eligible. One respondent explained that, determined on a case-by-case 
basis, there are circumstances that allow exceptions to the acceptability of a data source. 
However, this respondent further stated that regulatory groups need to evaluate the integrity 
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and method of capture of the data. Three respondents indicated that any RWD can be 
considered as part of the body of evidence to supplement aspects of effectiveness and/or 
safety assessment. Nonetheless, pre and post-market regulatory groups need to evaluate the 
quality of RWD to determine its appropriateness and validity.

To complement device assessments, three respondents indicated that their organization 
requests RWE from manufacturers. Out of these three regulatory groups, one has specific 
requirements regarding study design and data sources. Specifically, manufacturers are 
required to provide incident reports and device registry information for assessment. 
Consequences of non-conformity to these requirements include compliance and enforcement 
actions such as recalls. One respondent stated that for the purposes of issue analysis in post-
market surveillance, RWE submissions from manufacturers are voluntary. Where eligible RWE 
is accepted, four respondents stated that it does not need to be captured from individuals 
treated in their jurisdiction.

Three respondents indicated that their organization has plans to change their current 
approach relative to RWE in the future. Through collaboration with HTA organizations, 
two respondents stated that their organizations have plans to better understand how to 
incorporate RWE in post-market surveillance of medical devices. Another respondent provided 
a link to HC’s webpage outlining plans to strengthen the use of RWE for device assessments. 
The remaining respondents were uncertain about their organization’s future plans.

Pan-Canadian HTA Collaborative

All five PCC survey respondents stated that in their organization, RWE can be included in the 
assessment of medical devices to answer questions of clinical effectiveness and/or safety. 
One respondent explained that their organization uses jurisdiction-specific data that that 
are readily accessible to supplement peer-reviewed literature in their assessment of medical 
devices. Another respondent emphasized that their organization regularly incorporates 
published RWE in their devices assessments but does not conduct any analysis of primary 
RWD.

With respects to RWE study designs, all five respondents selected pragmatic trials, case-
control, prospective cohort, and retrospective cohort studies to be eligible for inclusion in 
the assessment of effectiveness. Cross-sectional and uncontrolled single-arm studies were 
selected by three respondents to be eligible for effectiveness assessment. With respect to the 
assessment of harms and safety, all five respondents selected prospective cohort studies and 
pragmatic trials to be eligible. Four respondents selected cross-sectional, case-control, and 
retrospective cohort studies to be eligible. Three respondents deemed uncontrolled single-
arm studies to be eligible for harms/safety assessment. One respondent highlighted that for 
uncontrolled single-arm studies used in effectiveness and safety assessments, the emphasis 
would be on before-after studies, and not case series.

When asked about the acceptability of various data sources, four respondents indicated 
that EHR/EMR, hospital database, patient safety and learning system, and data registry 
can be utilized for the generation of eligible RWE. Three respondents stated that home care 
database is an eligible source. Two respondents deemed physician database, all-payer 
claims database, private health insurance plan claims database, supply chain database, 
and electronic/paper-based patient files managed by clinician(s) or health care facility to 
be eligible. One respondent stated that patient-generated data are eligible. One respondent 
explained that there are circumstances which allow exceptions to the acceptability of a data 
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source. However, exceptions would have to be evaluated on a case-by-case basis to assess 
the appropriateness and validity of the data source. One respondent stated that exceptions 
may be made to include patient-generated data, but this has not been attempted in their 
organization. Upon further consultation, another respondent stated that their organization 
makes eligibility decisions based on study designs, and not data sources. The inclusion of 
various data sources would be dependent on different evidence needs.

To complement device assessments, one respondent indicated that their organization 
requests RWE from manufacturers. However, this organization does not have specific 
requirements regarding study design and data sources. Where eligible RWE is accepted, 
four respondents stated that it does not need to be captured from individuals treated in their 
jurisdiction.

Four respondents indicated that they were uncertain if their organization has plans to change 
their current approach to RWE in the future. One respondent explained that, although no 
concrete plans have been established, their organization was open to incorporating other data 
sources into HTAs.

Objective 2: Use of RWE on Effectiveness and Safety in Device 
Assessments

Ten survey respondents (5 HC and 5 PCC) provided information and case examples on the 
use of RWE on effectiveness and safety in device assessments. Organized by responses from 
regulatory groups and HTA producers, a summary of nominal survey responses is presented 
in Appendix 5.

Health Canada

For the assessment of medical devices, four respondents indicated that RWE can be used 
to supplement the RCT evidence on therapy effectiveness and safety. Three respondents 
stated that RWE can be used to establish the effectiveness and safety of the intervention in 
the absence or isolation of RCT evidence and validate surrogate outcomes. In post-market 
stages, two respondents explained that RWE is helpful in identifying increased risks and new 
issues pertaining to the safety of medical devices.

There are circumstances in which RWE brings added value and can be given more weight, 
relative to conventional situations where the evidence base consists of RCT data of 
sufficient quality and quantity. All five respondents indicated that these circumstances can 
include rare conditions or populations not well-studied in RCTs (few and/or small RCTs). 
Three respondents stated that RWE can add significant value for circumstances such as a 
significant unmet clinical need or an innovative/breakthrough technology. One respondent 
explained that RWE with superior external validity relative to the population of interest should 
also be given more weight.

All five respondents provided case examples on the use of RWE on effectiveness and 
safety in device assessments. In the assessment of breast implants, one respondent used 
RWE generated from patient safety and learning systems (i.e., incident reports) and data 
registries. The RWE helped inform the safety profile of breast implants. In reviewing diabetes 
management systems, another respondent indicated, during further consultation, that RWE 
from RCTs, pragmatic trials, cross-sectional, case-control, prospective cohort, retrospective 
cohort, and uncontrolled single-arm studies were eligible for inclusion in their assessments. 
Extracted from data registries and patient-generated data, RWE helped inform effectiveness 
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and safety, as well as how patients interact with their diabetes management devices. In 
reviewing the CardioMEMS Heart Failure (HF) System used for New York Heart Association 
Class III HF patients, one respondent included a prospective, multi-centre, single-arm study 
in their assessment. Generated from EHRs/EMRs (i.e., incidence of HF-related hospital visits, 
patient hemodynamic data), RWE helped inform the assessment of effectiveness and safety 
of this device. This respondent stated that RWE can be used in a supportive role to expand 
indications for existing devices.

In reviewing the AMPLATZER Valvular Plug III used for paravalvular leakage associated with 
bioprosthetic valves, another respondent indicated that RWE from prospective cohort and 
uncontrolled single-arm studies were eligible for inclusion in their assessment. Extracted from 
data registries, physician databases, electronic or paper-based patient files managed by a 
clinician or health care facility, RWE helped inform the effectiveness and safety of this device. 
This respondent also stated that RWE can add value to a device review for the purpose of 
expanding its list of indications. In assessing metal-containing hip implants used for hip 
arthroplasty, one respondent used Canadian Institute for Health Information (CIHI) registry 
data in their assessment. Due to the limitations of RWE (e.g., inability to establish causal 
relationships), this respondent emphasized that this RWE should only be reported as part of 
the device assessment and should not affect regulatory decisions.

Pan-Canadian HTA Collaborative

For the assessment of medical devices, all five respondents indicated that RWE can be used 
to supplement the RCT evidence on therapy effectiveness and safety and inform cost-
effectiveness and utilization. Three respondents stated that RWE can be used to establish the 
effectiveness and safety of the intervention in the absence or isolation of RCT evidence. One 
respondent indicated that RWE can be used to validate surrogate outcomes.

All five respondents indicated that RWE can add significant value for circumstances 
such as rare conditions or populations not well-studied in RCTs (few and/or small RCTs). 
Three respondents stated that more weight can be given to RWE if there is an innovative/
breakthrough technology, a potentially large budget impact, or for RWE with superior external 
validity relative to the population of interest. One respondent explained that RWE also brings 
added value for significant unmet clinical needs.

All five respondents provided case examples on the use of RWE on effectiveness and safety 
in device assessments. In reviewing multiple devices used in minimally invasive glaucoma 
surgery for adults with acquired glaucoma, one respondent indicated that RWE from RCT’s, 
pragmatic trials, case-control, prospective cohort, and retrospective cohort studies were 
eligible for inclusion in their assessments. Since inclusion of eligible RWE was solely based 
on study design, this group did not examine the data sources used for each included study. 
Used to supplement limited RCT information, RWE helped inform effectiveness, safety, 
adherence to treatment, and utilization data (e.g., resource use, hospitalization data) in this 
device review. By providing data on resource utilization and actual costs, RWE also helped 
inform the economic model. In the assessment of hand and arm transplants for patients with 
limb amputation(s), another respondent used RWE generated from case series. Generated 
from data registries, RWE helped inform the effectiveness and safety in this assessment. In 
the assessment of deep brain stimulation for patients with advanced Parkinson’s disease, one 
respondent used RWE generated from retrospective cohort studies. Generated from hospital 
databases within a specific province, RWE helped inform utilization data in this assessment.
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Two respondents provided partial responses to follow-up questions pertaining to their 
case example. In reviewing maternal serum screening for triploidy in pregnant women, the 
respondent did not indicate eligible study types or data sources used in their assessment. 
Nonetheless, helping to inform the effectiveness, adherence to treatment, and utilization 
data, RWE provided region-specific context and test accuracy information. In reviewing 
transcatheter aortic valve implantation, the respondent did not specify which aspects of their 
review were informed by RWE that was generated from EHR/EMRs and electronic or paper-
based patient file managed by a clinician or health care facility. Nonetheless, the respondent 
indicated that prospective cohort studies were eligible for inclusion in their assessment. 

Objective 3: Perceived Impact and Implications of RWE on Device 
Assessments

Nine of ten total survey respondents (5 HC and 4 PCC) provided information on the perceived 
impact and implications of using RWE in device assessments. Organized by responses from 
regulatory groups and HTA producers, a summary of open-ended free-text responses follows.

Health Canada

All five respondents indicated that the use of RWE for device assessments has added 
benefits in comparison to RCT evidence. They perceived RWE as an essential component 
in the assessment of a medical device, especially where RCT data are lacking due to low 
volume or dispersed target populations. In the post-market surveillance space where RCTs 
are scarce, RWE may help with signal detection. Since the high cost of conducting RCTs may 
hinder innovation and delay market entry of medical devices, RWE could supplement the body 
of evidence to help establish effectiveness and safety. RWE may be useful when comparing 
a new device’s performance to established ones where objective performance criteria exist. 
By providing information about how a device is used in real-life settings, RWE provides 
target-specific data on real-life product performance as it is associated with variables such 
as user training. In the realm of artificial intelligence, the actual effectiveness and safety of 
an algorithm can only be demonstrated once it has been used in real-life environments. Once 
deployed under the appropriate regulatory oversight, an algorithm’s performance can help 
inform ongoing decision-making throughout its life cycle.

However, the respondents acknowledged that there are challenges of using RWE for device 
assessments. All five respondents indicated that the lack of a consensus definition of RWE 
and consistent approach to RWD collection are major challenges in incorporating RWE in 
decisions-making. Data integrity can be affected by variables such as under-reporting, loss 
to follow-up, and method of data capture. For example, data collected by wearables and 
smartphones may not represent the Canadian population as a whole. Regulatory groups also 
need to address other shortcomings of RWE such as the potential for confounding bias, lack 
of randomization, and inability to establish causality. Some possible solutions were proposed 
by the survey respondents. By collaborating with international regulators, professional 
associations and manufacturers, device regulators can develop a consistent framework for 
implementing RWE in regulatory decisions. One respondent suggested that manufacturer-
sponsored device registries may play a role in post-market regulatory assessment, which is 
an area that is underfunded. However, careful consideration of data ownership and privacy 
issues would be required. Decision-makers can scan the device landscape to leverage existing 
strategies of RWD collection and determine device types appropriate for RWE generation.
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All five respondents described their decision-making process to reconcile conflicting results 
between RWE and RCT evidence. Although the RCT study design is more robust and has 
higher internal validity than RWE, respondents indicated that RWE could be assessed 
as part of the evidence as it may be more generalizable to the target population. When 
considering RWE that conflicts with RCT evidence, decision-makers should engage in internal 
discussions to evaluate strengths and weaknesses of various types of evidence. Upon further 
consultation, a respondent from the post-market surveillance group stated that regulatory 
actions can be taken if appropriate safety signals are revealed by RWD (e.g., patient safety 
data). 

Pan-Canadian HTA Collaborative

Four respondents indicated that the use of RWE for device assessments has added 
benefits in comparison to RCT evidence. One respondent did not provide a response. Three 
respondents indicated that, in comparison to idealized RCT settings, RWE can provide 
contextual information on how medical devices perform in real-life scenarios. In non-drug 
assessments where RCT data are often lacking, especially for rare conditions, RWE can 
provide additional valuable information pertaining to a device’s effectiveness and safety. 
Specifically, RWE is potentially a good source of jurisdiction-specific information and safety 
data.

However, these respondents acknowledged common challenges of using RWE for device 
assessments. Similar to HC respondents, HTA respondents highlighted potential issues 
with data quality and weaker study designs associated with RWE. For example, one 
respondent suggested that the quality of RWD may be low due to incomplete reporting often 
found in hospital records. Due to multiple sources for RWD and potential issues with data 
ownership, access to certain data sources may pose a challenge. Some possible solutions 
were proposed by the survey respondents. To strengthen the quality of RWE, higher quality 
observational studies (i.e., prospective design) should be used. HTA producers need to 
establish consistent and systematic methodology in data collection.

These respondents also described their decision-making process to reconcile conflicting 
results between RWE and RCT evidence. Similar to HC respondents, HTA respondents 
indicated that RWE could be considered as part of the evidence. In situations where 
conflicting data exist between RWE and RCT evidence, respondents highlighted the need 
to examine potential reasons for discrepancy with key stakeholders and clinical experts. 
Discussions with internal and external stakeholders may help to contextualize and understand 
conflicting results. For example, decision-makers need to evaluate if the patient population of 
the RCT match that of the target population in which the device is used. In scenarios where 
underlying sources of discrepancy cannot be identified, the results from the RCT and RWE 
need to be highlighted separately while distinguishing differences in data and study quality.

Limitations
This Environmental Scan aims to provide an overview on the eligibility criteria and perceived 
impact of using RWE in device assessments and is not a comprehensive review. The findings 
are based on survey results from Canadian regulatory and HTA stakeholders. The case 
examples provided by survey respondents on the use of RWE to establish effectiveness and 
safety were based on the experience of stakeholders in their own regulatory or HTA processes 
and may not be an exhaustive representation of the full potential of RWE.
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Due the lack of a clear and consistent definition of RWD or RWE, it may be difficult to compare 
processes among various organizations. One respondent indicated that it would have been 
helpful if a definition of RWD and RWE was provided in the survey. Furthermore, given the 
relatively limited experience and ongoing process reviews of incorporating RWE in device 
assessments among regulatory groups and HTA organizations, some material summarized in 
this Environmental Scan may be out-of-date.

The responses provided by eligible respondents were based on unique experiences and 
perspectives of their own organization. Despite proposed challenges of supplementing 
device assessment with RWE, respondents explained that their processes are evolving and 
undergoing review.

Conclusions and Implications for Decision- or 
Policy-Making
This Environmental Scan aimed to provide a snapshot of how Canadian regulatory groups 
and HTA producers are implementing RWE in device assessments and decision-making. 
According to the results of this survey, it is evident that RWE is eligible for inclusion in 
assessments across the entire life cycle of a medical device (i.e., pre and post-market). 
However, there is a lack of consensus on the definition of RWE and differences across various 
agencies in how RWE is used. Since RWE is considered to be of lower quality compared to 
RCTs, regulatory groups and HTA organizations indicated that RWE on effectiveness and 
safety should be used to supplement available RCT data. Currently, not all organizations 
require device manufacturers to submit RWD.

Data integrity was a recurring theme with respect to challenges of using RWE for 
assessments. Respondents stated that there should be a consistent and systematic method 
of RWD capture to help overcome potential issues such as under-reporting, data privacy, and 
multiple data sources. The acceptability of data sources varies among different agencies, but 
the results indicate that the type of study design was considered to be more important than 
the data source. The determination of eligible data sources can be made on a case-by-case 
basis. When conflicting results between RWE and RCT evidence occur, decision-makers can 
engage in internal and external discussions with key stakeholders and clinical experts to 
identify the source for the discrepancy.

There are circumstances in which RWE offers significant added value. These situations can 
include rare conditions or populations not well-studied in RCTs, significant unmet clinical 
need, or innovative and breakthrough technology. In the post-market space, RWE can be 
helpful in identifying increased risks and new issues pertaining to the safety of medical 
devices. RWE with superior external validity to that of RCTs should be given more weight 
particularly for situations where device performance is closely linked to user training. Due to 
the high cost of RCTs, RWE can help provide information to support expanding indications 
for devices already implanted in the health system. RWE can provide jurisdiction-specific and 
resource utilization information that may not be well-studied in RCTs.

As previously noted in the limitations, the conclusions made in this report are primarily based 
on responses from Canadian regulatory and HTA stakeholders. Respondents indicated that 
their processes of incorporating RWE in device assessment are evolving and undergoing 
review. Further work evaluating the impact of using RWE in device assessment is needed to 
help create a framework to better collect RWD and generate RWE.
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Appendix 1: Key Definitions

Real-world data Real-world evidence

FDA1 “Real-World Data (RWD) are data relating to patient health status 
and/or the delivery of health care routinely collected from a variety of 
sources.

Examples of RWD include data derived from electronic health records 
(EHRs), claims and billing data, data from product and disease 
registries, patient-generated data including in home-use settings, and 
data gathered from other sources that can inform on health status, 
such as mobile devices. RWD sources (e.g., registries, collections of 
EHRs, and administrative and health care claims databases) can be 
used as data collection and analysis infrastructure to support many 
types of trial designs, including, but not limited to, randomized trials, 
such as large simple trials, pragmatic clinical trials, and observational 
studies (prospective and/or retrospective).” p.4

“Real-world evidence (RWE) is the 
clinical evidence regarding the usage, 
and potential benefits or risks, of a 
medical product derived from analysis 
of RWD.” p.4

HC12 “Real-world data are data relating to patient status and/or the delivery 
of health care routinely collected from a variety of sources (e.g., data 
collected from data registries, electronic health records, etc).”

“Real-world evidence is the  clinical 
evidence regarding the usage and 
potential benefits or risks of a medical 
product derived from analysis of 
RWD (e.g., information derived from 
multiple RWD sources).”

IMI GetReal13 “An umbrella term for data regarding the effects of health interventions 
(e.g., safety, effectiveness, resource use, etc) that are not collected 
in the context of highly-controlled RCT's. 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.” p.27

“Real-world evidence (RWE) is the 
evidence derived from the analysis 
and/or synthesis of real-world data 
(RWD).” p.27

HC = Health Canada; IMI = Innovative Medicines Initiative; RCT = randomized controlled trial.
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Appendix 2: Survey on the Use of RWE in Device Technology Assessments
Consent Form

Thank you for your interest in contributing to a CADTH report. Your input is both needed and highly valuable as it will inform decision-
making on the management of health technologies in Canada. The purpose of this survey is to gather information that will be used to 
prepare a CADTH Environmental Scan report, which will be published on the CADTH website.

Your participation in this survey is voluntary. You may choose not to participate, or you may exit the survey at any time without penalty. 
It should take approximately 45 minutes to complete.

Your identifiable private information will be kept confidential. This consent form does not give CADTH permission to disclose your name. 
If any direct quotes from the survey results are required, respondents will be contacted separately to sign a personal communication 
form before publishing.

CADTH will summarize your responses in the published report and your organization may be identified as a source. However, you and 
the organization you represent (if applicable) are not responsible for the analyses, conclusions, opinions, and statements expressed by 
CADTH in the report. For detailed information on the purpose of this Environmental Scan entitled “The Use of Real-World Evidence for 
Medical Device Assessment: An Environmental Scan,” please see the invitation email from Yan Li (yan.li@cadth.ca).

ELECTRONIC CONSENT: Please select your choice.

By clicking on the Agree button you indicate that:

• you have read the aforementioned information

• you voluntarily agree to participate

• you authorize CADTH to use the information provided by you for the purpose as stated in this form.

If you do not wish to participate in the survey, please decline participation by clicking on the Disagree button.

☐ Agree ☐ Disagree

Name:

Title:

Province:

Phone (optional):

Date: DD/MM/YYYY

mailto:yan.li@cadth.ca
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A. Context
1. What organization do you represent? 

2. Can RWE be included in the assessment of medical devices to answer questions of clinical effectiveness and/or safety in  
your organization?

☐     Yes  ☐     No

You can enter any additional comments here:

If you answered NO to this question, then this is the end of the survey. Thank you for your responses.

B. Use and Eligibility of RWE

Please answer based on your organization’s perspective and current or accepted use of RWE.

3.  What gaps does RWE fill in the assessment of medical devices in terms of effectiveness and safety? (Check all that apply.)

☐ Establish the effectiveness of the intervention in the absence or isolation of RCT evidence

☐ Supplement the RCT evidence on effectiveness of therapy

☐ Establish the safety of the intervention in the absence or isolation of RCT evidence

☐ Supplement the RCT evidence on safety

☐ Validate surrogate outcomes

☐ Inform cost-effectiveness and utilization

☐ Other purpose (please specify)



ENVIRONMENTAL SCAN  The Use of Real-World Evidence for Medical Device Assessment — An Environmental Scan 19

4.  Please select the circumstances in which RWE brings significant added value and should be given more weight relative to
conventional situations where the evidence base consists of RCT data of sufficient quality and quantity. (Check all that apply.)

☐ Rare condition

☐ Population not well-studied in RCTs (few and/or small RCTs)

☐ Significant unmet clinical need

☐ Innovative or breakthrough technology

☐ Potentially large budget impact

☐ RWE with superior external validity relative to the population of interest

☐ Not applicable; no circumstance can influence the weighting of clinical evidence

☐ Other (please specify)

5.  Please choose the RWE study designs eligible for inclusion for assessments. (Check all that apply.)

a Large simple trials designed to test the effectiveness of an intervention in broad routine clinical practice.

6a.   What data sources can be used to generate eligible RWE? (Check all that apply.)

☐ EHR / EMR

☐ Hospital database

☐ Homecare database

☐ Patient safety and learning system

Effectiveness Harms and Safety
Cross-sectional studies

Case-control studies

Prospective cohort studies

Retrospective cohort studies 

Pragmatic trialsa

Uncontrolled single-arm studies 

Other (please specify)

☐
☐
☐
☐
☐
☐
☐

☐
☐
☐
☐
☐
☐
☐
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☐ Data registry

☐ Physician database

☐ All-payer claims database

☐ Private health insurance plan claims database

☐ Supply chain database

☐ Patient-generated data

☐ Electronic or paper-based patient file managed by a clinician or health care facility

☐ Other (please specify)

6b.  Are there circumstances that would allow exceptions to the acceptability of a data source?

7a.  Does your organization request RWE from manufacturers to complement an assessment?

☐     Yes  ☐     No

7b.  If yes, are there mandatory requirements regarding study design and data sources?

☐     Yes  ☐     No

7c.  If yes, what are the requirements?

7d.  If yes, what are the consequences (if any) of non-conformity?



ENVIRONMENTAL SCAN  The Use of Real-World Evidence for Medical Device Assessment — An Environmental Scan 21

8.  Where eligible RWE is accepted, does it need to be captured from individuals treated in your jurisdiction?

☐     Yes  ☐     No

9a.  Does your agency have any plans to change its current approach relative to RWE in the future?

☐     Yes  ☐     No        ☐     Uncertain

9b.  If yes, please share the rationale and briefly summarize any concrete plan of action?

10.  According to your perceptions, what are the added benefits of using RWE for device assessments, in comparison to,  
for  example, RCT evidence?

11.  According to your perceptions, what are the challenges of using RWE for device assessments? What are possible solutions  
to such challenges?

12.  How do you reconcile conflicting results from RWE and RCT evidence? Please describe your decision-making processes, if any.



ENVIRONMENTAL SCAN  The Use of Real-World Evidence for Medical Device Assessment — An Environmental Scan 22

C. Case Example

To better understand the use of RWE in practice, please provide an example of a device assessment in which RWE was included, 
appraised, considered, and had an impact on either the regulatory decision or HTA.

13.  Please provide information on a device that was reviewed by your organization using RWE. (Please limit to RWE submitted for 
the purpose of addressing questions of safety and/or effectiveness.)

Device name: 

Manufacturer name (if applicable):

Target population: 

Year of review: 

Indication reviewed:

14.  What types of study designs, including RWE, were eligible for inclusion for the assessment? (Check all that apply.)

☐ RCT

☐ Cross-sectional studies

☐ Case-control studies

☐ Prospective cohort studies

☐ Retrospective cohort studies

☐ Pragmatic trials

☐ Uncontrolled single-arm studies

☐ Other (please specify)

15.  What data sources were used for the RWE? (Check all that apply.)

☐ EHR/EMR

☐ Hospital database

☐ Home care database    

☐ Patient safety and learning system  

☐ Data registry 

☐ Physician database 

☐ All-payer claims database  

☐ Private health insurance plan claims database 
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☐ Supply chain database

☐ Patient-generated data

☐ Electronic or paper-based patient files managed by a clinician or health care facility

☐ Other (please specify)

16.  What aspect(s) of the device review did the RWE help inform? (Check all that apply.)

☐ Effectiveness (relative to control, baseline health states, or a comparator)

☐ Safety (relative to control, baseline health states, or a comparator)

☐ Adherence to treatment

☐ Validity of surrogate outcomes

☐ Utilization data (e.g., resource use, hospitalization data)

☐ Coverage or payment information

☐ Other (please specify)

17.  In your opinion, in what way and to what extent did the RWE add value to the device review and/or did it influence the regulatory 
decision or HTA recommendation?

18.  If required, would you be open or willing to participate in a follow-up email or phone interview regarding this survey and  
its content?

☐     Yes  ☐     No 
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Appendix 3: Information on Survey Respondents

National

CADTH
Location: Ottawa and Toronto
Type of Organization: National (pan-Canadian)
Canadian Jurisdictions Served: All (with the exception of Quebec)
Website: https://www.cadth.ca/

Health Canada
Medical Devices Directorate Offices: Cardiovascular Device Evaluation, Digital Health Device Evaluation, Post-Market Evaluation
Location: Ottawa
Type of Organization: National
Canadian Jurisdictions Served: All
Website: https://www.canada.ca/en/health-canada/corporate/about-health-canada/branches-agencies/health-products-food-branch/
medical-devices-directorate.html

Alberta
Institute of Health Economics (IHE)
Location: Edmonton
Type of Organization: Provincial
Canadian Jurisdictions Served: All
Website: https://www.ihe.ca/

British Columbia
British Columbia Health Technology Assessment Office (BC-HTAO)
Location: Vancouver
Type of Organization: Provincial
Canadian Jurisdictions Served: British Columbia
Website: https://www2.gov.bc.ca/gov/content/health/about-bc-s-health-care-system/partners/health-authorities/bc-health-technology-
assessment

Ontario
Ontario Health (Quality)
Location: Toronto
Type of Organization: Provincial
Canadian Jurisdictions Served: Ontario
Website: https://www.hqontario.ca/Evidence-to-Improve-Care/Health-Technology-Assessment

Quebec
Institut national d’excellence en santé et en services sociaux (INESSS)
Location: Montréal
Type of Organization: Provincial
Canadian Jurisdictions Served: Quebec
Website: https://www.inesss.qc.ca/

https://www.cadth.ca/
https://www.canada.ca/en/health-canada/corporate/about-health-canada/branches-agencies/health-products-food-branch/medical-devices-directorate.html
https://www.canada.ca/en/health-canada/corporate/about-health-canada/branches-agencies/health-products-food-branch/medical-devices-directorate.html
https://www.ihe.ca/
https://www2.gov.bc.ca/gov/content/health/about-bc-s-health-care-system/partners/health-authorities/bc-health-technology-assessment
https://www2.gov.bc.ca/gov/content/health/about-bc-s-health-care-system/partners/health-authorities/bc-health-technology-assessment
https://www.hqontario.ca/Evidence-to-Improve-Care/Health-Technology-Assessment
https://www.inesss.qc.ca/
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Appendix 4: Eligibility Criteria for Inclusion of RWE in Device Assessments
Survey question Response Number of responses 

(% of total)
HC 

(N = 5)
HTA agencies 

(N = 5)
Can RWE be included in the 
assessment of medical devices 
to answer questions of clinical 
effectiveness and/or safety in 
your organization?

☐  Yes

☐  No

5 (100%)
0 (0%)

5 (100%)
0 (0%)

Please specify the RWE study 
designs eligible for inclusion for 
the assessment of effectiveness. 
(multiple answers were accepted)

☐  Cross-sectional studies
☐  Case-control studies
☐  Prospective cohort studies
☐  Retrospective cohort studies
☐  Pragmatic trials
☐  Uncontrolled single-arm studies
☐  Other

4 (80%)
5 (100%)
5 (100%)
5 (100%)
5 (100%)
5 (100%)
2 (40%)

3 (60%)
5 (100%)
5 (100%)
5 (100%)
5 (100%)
3 (60%)
1 (20%)

Please specify the RWE study 
designs eligible for inclusion for 
the assessment of harms/safety. 
(multiple answers were accepted)

☐  Cross-sectional studies

☐  Case-control studies

☐  Prospective cohort studies

☐  Retrospective cohort studies

☐  Pragmatic trials

☐  Uncontrolled single-arm studies

☐  Other

2 (40%)

4 (80%)

4 (80%)

4 (80%)

3 (60%)

4 (80%)

4 (80%)

4 (80%)

5 (100%)

4 (80%)

5 (100%)

3 (60%)

What data sources can be utilized 
for the generation of eligible 
RWE? (multiple answers were 
accepted)

☐  EHR/EMR
☐  Hospital database
☐  Home care database
☐  Patient safety and learning system
☐  Data registry
☐  Physician database
☐  All-payer claims database
☐  Private health insurance plan claims database
☐  Supply chain database
☐  Patient-generated data
☐  Electronic or paper-based patient files managed  

by clinician(s) or health care facility
☐  Other

5 (100%)

5 (100%)

4 (80%)

4 (80%)

5 (100%)

4 (80%)

4 (80%)

4 (80%)

4 (80%)

4 (80%)

4 (80%)

2 (40%)

4 (80%)

4 (80%)

3 (60%)

4 (80%)

4 (80%)

2 (40%)

2 (40%)

2 (40%)

2 (40%)

1 (20%)

2 (40%)

1 (20%)
Does your organization request 
RWE from manufacturers to 
complement an assessment? 

☐  Yes

☐  No

3 (60%)

2 (40%)

1 (20%)

4 (80%)

If yes, are there mandatory 
requirements regarding study 
design and data sources (if any)? 

☐  Yes

☐  No

1 (33.3%)

2 (66.6%)

(N = 3)

0 (0%)

1 (100%)

(N = 1)
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Survey question Response Number of responses 
(% of total)

HC 
(N = 5)

HTA agencies 
(N = 5)

Where eligible RWE is accepted, 
does it need to be captured 
from individuals treated in your 
jurisdiction?

☐  Yes

☐  No

1 (20%)

4 (80%)

1 (20%)

4 (80%)

Does your agency have any plans 
to change its current approach 
relative to RWE in the future?

☐  Yes

☐  No

☐  Uncertain

3 (60%)

0 (0%)

2 (40%)

1 (20%)

0 (0%)

4 (80%)

EHR = electronic health record; EMR = electronic medical record; HC = Health Canada; RWE = real-world evidence; pragmatic trials = large simple trials designed to test the 
effectiveness of an intervention in broad routine clinical practice.
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Appendix 5: Use of RWE in Device Assessments
Survey question Response Number of responses 

(% of total)
HC 

(N = 5)
HTA Agencies 

(N = 5)
What gaps does RWE for 
effectiveness and safety fill 
in the assessment of medical 
devices? (Multiple answers were 
accepted.)

☐  Establish the effectiveness of the intervention in absence or 
isolation of RCT evidence

☐  Supplement the RCT evidence on effectiveness of therapy

☐  Establish the safety of the intervention in absence or 
isolation of RCT evidence

☐  Supplement the RCT evidence of safety

☐  Validate surrogate outcomes

☐  Inform cost-effectiveness and utilization

☐  Other purpose

3 (60%)

4 (80%)

3 (60%)

4 (80%)

3 (60%)

0 (0%)

2 (40%)

3 (60%)

5 (100%)

3 (60%)

5 (100%)

1 (20%)

5 (100%)

0 (0%)

Please select the circumstances 
in which RWE brings significant 
added value and should be 
given more weight, relative to 
conventional situations where 
the evidence base consists of 
RCT data of sufficient quality and 
quantity. (Multiple answers were 
accepted.)

☐  Rare condition

☐  Population not well-studied in RCTs (few and/or  
small RCTs)

☐  Significant unmet clinical need

☐  Innovative/breakthrough technology

☐  Potentially large budget impact

☐  RWE with superior external validity relative to the  
population of interest

☐  Not applicable: No circumstance can influence the 
weighting of clinical evidence

☐  Other

5 (100%)

5 (100%)

3 (60%)

3 (60%)

0 (0%)

1 (20%)

0 (0%)

0 (0%)

5 (100%)

5 (100%)

1 (20%)

3 (60%)

3 (60%)

3 (60%)

0 (0%)

0 (0%)

HC = Health Canada; RCT = randomized controlled trial; RWE = real-world evidence.
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