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Timeline of Medical Device RWE Activities & Guidances
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2010 2016 2017 2018 2019 2020 2021

EU IHI - Call for 
Heterogenous 

Health data 
proposals  

US – FDA 
Guidance

RWE

FDA
RWE Examples 

Report 

2022

South Korea –
MFDS 

RWD/RWE 
guidance

China– NMPA 
RWD/RWE 

guidance & Pilot 
zone

Japan – PMDA 
2 Registry RWD 

guidances

European 
Commission 

MDCG – RWD 

Australian TGA –
Launched RWE Hub 

US FDA
awarded funding 

for NESTcc to 
MDIC

US FDA User 
Fees for RWE

US FDA User 
Fees for RWE

US Institute of 
Medicine 

Called for a 
Learning Health 

Care System 

2023

Australian TGA –
report on RWD/RWE

EU – Initiate 
the EHDS 
Legislative 
Framework



Investment in Real-World Data and Evidence Capabilities 
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User Fee and Congressional 
Commitments

• Updated Guidance(s)

• Training for reviewers 

• Reporting and Public 
Engagement 

• Investment in infrastructure, 
processes and policies to 
improve the access to RWD 
and the generation of RWE

RWD/RWE for EU MDR 

• Guidance on sufficient clinical 
evidence for legacy 
devices (MDCG 2020-6)

• Post-market clinical follow-up 
(PMCF) Plan Template (MDCG 
2020-7)

• 2022 Call for Proposals for Access 
and integration of 
“heterogeneous health data” for 
improved healthcare (2023 
launch)

Real-World Evidence Activities 
• 2019 Real-World Evidence 

Guidance(s) release
• Annual RWE conferences
• Creation of RWE Pilot Zones 

BoAo Lecheng
Pilot Zone

Great Bay 
Area (GBA)



Investment in Real-World Data and Evidence Capabilities 
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• Guidance for Utility of Health Care 
Data

• RWE guidance revision 

Real-World Evidence Guidances

• Basic Principles on Registry 
Utilization for Applications 

• Points to be Considered to 
Ensure Reliability in Utilization 
of Registry Data for 
Applications

• Data infrastructure and access 
(e.g., Mid-Net, National 
Database of Health Insurance 
Claims, and private companies' 
medical databases)

• Engagement with external 
stakeholders

2021 Report Findings 
– Ambiguity (internally and 

externally) limits adoption
– Need for improved 

communication

2022 Action Plan Created

2023 RWE Hub
– Adopted definition
– Launched online RWE Hub



Lessons Learned 
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Relevance of
Study Question

Data Characterization 
Fit for Purpose  

Assessment

Rigor of the Study 
Design and 

Analytical Methods 

Totality of Evidence 
and Strength of

the Findings

• Various Uses of RWE 
• Access to relevant RWD
• Determining the 

feasibility
• Limitation of different 

data sources

• Different roles RWE 
can play in submission

• Complementary to 
traditional clinical 
evidence approaches

• Pooling & linking data 
• Differences in health 

care systems
• Understanding the 

RWD and the 
Standard of Care

• Protocol development
• Benefit of different 

methodological 
approaches

Establish ongoing transparency/communication through the 
study (pre-, during, post)



Challenges and Opportunities

113Adapted from The Network For Excellence in Health Innovation. Real World Evidence: A New Era for Health Care Innovation. (2015) Issue Brief. 

• Terminology

• Standard of care and 
existing codes 

• Common data models

• Characterization of data 
sources and outcomes 

• Alignment on 
appropriate analytic 
methods

• Data extraction and 
curation  

• Data linkage capability

Technical 

Data “Quality” Methodology

• Data access/sharing 
policies

• Multi-stakeholder data 
sharing agreements

• Oversight/auditing for 
decision-making

• Patient protections and 
informed consent

• Ethical concerns among 
professionals and public

• Transparency and 
reporting requirements

Policy & Process   

Data Access & 
Sharing

Transparency



Growing Need for Evidence
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Emerging Needs of Decision Makers

Evolution of Medical Products 

Expanding Sources of Clinical Data & Evidence



Possible Next Steps
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Build on the foundation laid by the early Guidance documents 
and experiences

Enable appropriate access to health data for quality research

Advance multi-stakeholder partnerships to develop consensus
• RWD Characterization and Fit-for-Purpose Assessment 

requirements
• Analytical methods 
• Appropriate transparency expectations

Focus on International Harmonization
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How to incorporate real-world data sources into 
regulatory decision-making processes?

Tom Melvin
Associate Professor of Medical Device Regulatory 
Affairs, Trinity College Dublin
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How to incorporate real-world 
data sources into regulatory 
decision-making processes?
23rd International Medical Device Regulators Forum

Tom Melvin
Associate Professor of Medical Device Regulatory Affairs
Director, MSc Medical Device Regulatory Affairs



Trinity College Dublin, The University of Dublin

Typical uses of RWD

Changes to claims / indications / 
intended purpose

Post-approval monitoring

Device traceability 

Distribution of safety 
communications

Orphan / pediatric / breakthrough / 
humanitarian uses

For devices with multiple indications –
can track outcomes

To set more predictable clinical evidence 
requirements based on available 
knowledge

To understand human factors, usability, 
the learning curve and device 
interactions

Other uses of RWD
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Ref, Valla V, et al. 
Use of Real-
World Evidence 
for International 
Regulatory 
Decision Making 
in Medical 
Devices. 
International 
Journal of Digital 
Health. 2023; 
3(1): 1, 1–27. 
DOI: https://doi. 
org/10.29337/ijd
h.50 



Trinity College Dublin, The University of Dublin

Europe

Move from Directive to Regulation system

Changed clinical evidence requirements

New clinical evidence processes

European Health Data Space - EHDS

Brexit and Swixit



The big picture
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Trinity College Dublin, The University of Dublin

The big picture

Is there a willingness to work towards 
common clinical methodology in 
areas where RWD is available and 
regulatory requirements are similar? 



Trinity College Dublin, The University of Dublin

If there is…

We need to map the areas where clinical 
evidence requirements are the same / different

This is needed to understand the starting point 
that we can build on 



Trinity College Dublin, The University of Dublin

Example – snapshot of clinical data requirements in EU vs. US

Similarities

510k and safety & performance 
pathway in US 

Article 61(10) and 61(6)(b) in EU

Differences

Safety and effectiveness in US

Safety and performance as intended by 
manufacturer in EU



Trinity College Dublin, The University of Dublin

RWD can help to improve clinical evidence requirements

Predictable

Setting objective performance 
criteria where possible

Common performance criteria 
for lower risk devices

Setting requirements for 
equivalence and iterative
change

Proportionate

Breakthrough / Orphan / 
Pediatric devices

Lower risk devices where non-
clinical & post-market is 
sufficient

Reproducible 

Poolability of registry data

Methodologic transparency

Assessing why outcomes are 
similar / different



The fine detail
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Trinity College Dublin, The University of Dublin

The fine detail

Initiatives to pool data

Policy for data privacy and management

Support registries and standardise interactions 
with industry and regulators

Develop quality assessments for registries



Trinity College Dublin, The University of Dublin

Example - Observational 
Medical Outcomes Partnership 
(OMOP) Common Data Model 
(CDM) 



Some suggestions
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Trinity College Dublin, The University of Dublin

Suggestions

Take example with high-quality registry, 
stable technology and new products – eg.
orthopedics or cardiovascular implants

Consider a ‘harmonisation by doing’ 
approach for the regulatory assessment

Dedicate resources and share experience on 
key questions



Trinity College Dublin, The University of Dublin

Ref. https://www.ispor.org/docs/default-source/strategic-initiatives/pfizer-bms-ispor-
infographic_final.pdf?sfvrsn=a7413b04_0

Focus on key questions



Trinity College Dublin, The University of Dublin

Image Ref. An Introduction to Complexity Theory 

https://medium.com/@junp01/an-introduction-to-

complexity-theory-3c20695725f8

The real-world context in which devices are 
used can be very different

The data requirements (real world or not) 
should not be



Trinity College Dublin, The University of DublinTrinity College Dublin, The University of Dublin

Thank you
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Uses of real-world evidence
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Uses of Real World Evidence
Erin Cutts

Center for Devices and Radiological Health (CDRH)
US Food and Drug Administration (US FDA)
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CDRH Vision
Patients in the U.S. have access to high-quality, safe, and effective 

medical devices of public health importance first in the world
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Real-World Data & Evidence

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

Real World Evidence is the clinical 
evidence regarding the usage, and 
potential benefits or risks, of a medical 
product derived from analysis of RWD. 

Real 
World 
Data

EHRs

Claims

Registries
CRNs

Others

PGHD

Billing
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❶ Hypothesis Generation (e.g. treatment effect estimation for comparative studies)

❷ Inform prospective trial design

❸ RWE as a control arm for a clinical trial

❹ Real-world data source as a platform to support 
a clinical trial (data collection / randomization)

❺ Data collection framework for postmarket
evidence generation (e.g. post-approval studies)

❻ Public health surveillance

❼ Generate evidence to support indication expansions and future innovation

TPLC

Innovation

Proto-
type

Clinical

Market 
Release

Post-
Market

Potential Usages of RWE for Total-Product Life-Cycle Device Evaluation



140

Benefits of 
Real-World 

Data Sources

Benefits of 
Real-World 

Data Sources

• Understand device performance in real-world 
environment to inform benefit-risk

• Collect outcomes not always feasible in traditional 
trials

• Opportunities to partner w/patients in new ways
• Reduced time/cost to answer important questions
• Inform future device modifications and new 

technology development
• Better align evidence generation with innovation 

cycles
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Leading the evolution of the clinical evidence landscape through:
 Optimizing Infrastructure to Develop Real-World Evidence (RWE)
 Promoting RWE Adoption and Use for Regulatory Purpose

Real-World Evidence Program in CDRH
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• RWE Guidance for Medical Devices
– Potential uses of RWD
– Characteristics of RWD

• Relevance
• Reliability

– Examples

• Compiled and published 90 publicly available, 
illustrative examples of RWE used in regulatory 
submissions FY ’12-’19
• Variety of submission types, data sources,  

purposes, & TPLC stage

• Continuous staff training on RWE

Promoting RWE Adoption and 
Use for Regulatory Purposes: Achievements
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A Few RWE Case Examples

510k for a modified IFU for a hemodialysis catheter end cap to 
include information related to reduction of bloodstream infections

De Novo for a NextGen sequencing-based tumor profiling 
test with EHR data to support a pan-cancer claim.

PMA for a total ankle replacement system that used registry data 
as a primary source of data for premarket approval and to support 
a PAS as a condition-of-approval.
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CDRH Commitment to RWD/RWE



145

National Evaluation System for health Technology (NEST) 

• 21 Test Cases Conducted
– Explored feasibility
– Identified areas where NESTcc could reduce 

costs
– Independent assessment of Test Cases 

revealed lessons learned

• Premarket Implementation Cases Ongoing
– Multistakeholder involvement to develop RWE 

through the NEST ecosystem to support a 
premarket submission

A voluntary data network of collaborators able to efficiently consolidate Real-World Evidence (RWE) from 
clinical registries, electronic health records, medical billing claims, patient-mediated data, and other sources to 
inform medical device development and evaluation, and to support regulatory decision-making throughout 
the total product lifecycle (TPLC).
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Medical Device Active Surveillence System

• Request for Information (RFI) 
– Published in Feb. 2023 
– Inform the next evolution of the medical device 

active surveillance system
– Understand the safety of medical devices as 

used within clinical practice, by achieving:
• Better data capture
• Detection of potential safety signals
• Timely assessment leading to actionable 

findings
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CDRH Fosters the Development and Use 
of High-Quality Real-World Evidence

• Collaborating with MDIC and NEST 
on framework documents
– Active Surveillance Roadmap
– Active Surveillance Methods 
– Data Quality Framework

• CDRH engages with 12 National 
CRNs and 4 International Registry 
Consortia
– Include over 100 national or regional 

registries from 45 countries
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Support Total Product Life Cycle Reviews

• Experts within CDRH provide support and training in Good 
Clinical Practice, Data Quality, Study Design, Analytic 
Methodology, and  knowledge of specific RWD sources

• Leverage high-quality RWD sources to replace traditional post-
approval studies and efficiently address postmarket questions

• Advance active surveillance to improve device safety



Thank you!



RWE: EU notified body’s 
perspective

Sabina Hoekstra-van den Bosch, PharmD

Global Director Regulatory Strategy

TÜV SÜD Medical Health Services

Brussels, 27 March 2023
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• Notified bodies

• Current regulatory situation in EU

• Future 
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EU Notified Bodies
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• EU medical device regulatory system is a ‘third party system’

• EU ‘third parties’ are called notified bodies

• Notified bodies are 

– Organisations

○ different format (e.g., semi-public, private)

– Designated and monitored by EU authorities to perform regulator’s tasks

○ i.e. decisions on market access for medical devices in mid- and high risk 
classes

– De facto ‘extended arm’ of the regulators

Running header goes here / Insert / Header and Footer / Footer / Apply to all | Add date manually into the footer

EU COM website factsheet



Trinity College Dublin, The University of Dublin

Building on Tom Melvin´s presentation:

Expectations can differ

Regulators

Overall compliance
• with the current legal 

requirements
• for a specific device/IVD

153

Clinicians

Evidence based practice



Clinical evaluation as key concept 
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• ‘clinical evaluation’ means a systematic and planned process to continuously 
generate, collect, analyse and assess the clinical data pertaining to a device in 
order to verify the safety and performance, including clinical benefits, of the 
device when used as intended by the manufacturer (EU MDR art 2.44)

• pertaining to a device 

• continuously 
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Timeline of Medical Device RWE Activities & Guidances
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2010 2016 2017 2018 2019 2020 2021

EU IHI - Call for 
Heterogenous 

Health data 
proposals  

US – FDA 
Guidance

RWE

FDA
RWE Examples 

Report 

2022

South Korea –
MFDS 

RWD/RWE 
guidance

China– NMPA 
RWD/RWE 

guidance & Pilot 
zone

Japan – PMDA 
2 Registry RWD 

guidances

European 
Commission 

MDCG – RWD 

Australian TGA –
Launched RWE Hub 

US FDA
awarded funding 

for NESTcc to 
MDIC

US FDA User 
Fees for RWE

US FDA User 
Fees for RWE

US Institute of 
Medicine 

Called for a 
Learning Health 

Care System 

2023

Australian TGA –
report on RWD/RWE

EU – Initiate 
the EHDS 
Legislative 
Framework

Building on Heather Colvins´s presentation:



MDCG 2020-6 (April 2020)
Clinical evidence needed for legacy devices
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• `legacy devices´ = medical devices previously CE marked under Directives 93/42/EEC or 90/385/EEC
• Table with ´hierarchy of clinical evidence for legacy devices’ (in Appendix III)

13 categories of clinical evidence sorted from ‘strong’ to ‘weaker’
• Top 4:

1. Results of high quality clinical investigations
2. Results of high quality clinical investigations with some gaps 
3. Outcomes from high quality clinical data collection systems such as registries
4. Outcomes from studies with potential methodological flaws but where data can still be quantified and 
acceptability justified

• Class III legacy devices and implantable legacy devices which are not well-established technologies should 
have sufficient clinical data as a minimum at level 4. 

• Conclusion: Specific types of RWE (registries) accepted to substantiate market access of legacy devices

Running header goes here / Insert / Header and Footer / Footer / Apply to all | Add date manually into the footer



MDCG 2020-7 (April 2020)
Post-market clinical follow-up (PMCF) Plan Template
A guide for manufacturers and notified bodies

157

• In Section C. Activities related to PMCF: general and specific methods and procedures .
some examples of different activities related to PMCF are listed, e.g.
• A manufacturer device registry (specific for the type of device or the group of the medical devices the product belongs to) can be indicated together 

with a description and a summary of the plan. A pre-specification of what quality and quantity data – based on the risk of the device(s) and the 
associated accessories – to be collected and analysed shall be included. Any possible evaluation of suitable national public registries with clinical data 
on the manufacturer’s own device and/or on similar devices could be specified in this section, identifying the expected quantity and quality of data to 
be gathered and the search protocols to be adopted

• Planned Real-world evidence (RWE) analyses could be indicated in this section, together with a summary of the plan including the design, sample size, 
the endpoints, and analysis population. The real-world data (RWD) from which these analyses are based on should be of sufficientquality and come 
from reliable data sources.

• Surveys planned to collect information about the use of the concerned medical device could be described.

• Conclusion: Collection of RWE/RWD is the context of PMCF is encouraged 
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European Health Data Space
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European Health Data Space

159

• advantages specific for regulators & policy makers:
easier, more transparent and less costly access to non-identifiable health data for the benefit of 
public health and the overall functioning of healthcare systems and to ensure patient safety

• Advantages for all EU citizens
- control of your own health data
- security and privacy ensured

• High expectations for the future! 
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Uses of real-world evidence 
in a regulatory context
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OVERVIEW
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1. The basic requirements of RWD;

Sources of RWD；

The differences between RWE and clinical investigation data;

Quality Control of RWD; 

2.The application of real-world data in clinical evaluation of 
medical devices

MAR27th，2023
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MAR27th，2023

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（besides clinical investigation）.

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.

Data from
clinical investigation

Data from clinical 
literature

Data from clinical 
experience

Clinical
data

Real-World Data

Clinical data: information on the safety, clinical 

performance, and/or effectiveness of a product generated 

during clinical use. 

Real-World Data (RWD) 
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Sources of RWD

 It comes from the process of providing and

paying for health care services, such as hospital

electronic medical record data, medical

insurance data, health records, etc. .

* Data Resources established in routine clinical

practice, such as device registration data, etc.

Registration 

data*

Patients self-

reported data

Data generated by mobile 

devices

Public monitoring data

Data generated by 

regional health care 

processes

Health Records

medical insurance
database

Hospital medical 

record data

March27th，2023



The differences between RWE and clinical investigation 
data
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March27th，2023

CLINICAL INVESTIGATIONRWE

designed to control variability through detailed 
eligibility criteria and carefully

designed clinical protocols performed by specialized 
research personnel

based on larger, more diverse, and more 
complex research populations

Research
populations

Researchers are selected on the basis of their 
expertise and competence, often with more training 

than other users.
May be more inexperienced usersuser

Increased confidence in the  relationship between the 
test MD and the outcome

These data help to identify device-related rare SAE 
and provide long-term information on safety, 

clinical performance, and/or efficacy, clarify the 
user“Learning curve”.

Advantage



Quality Control of RWD
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March27th，2023

Representativeness: the extent to which the population in the data source represents the target population;

completeness: the level to which key variables for analysis are collected on a continuous basis. 

Accuracy: extent to which collected data accurately reflect health-care events (eg, right patient age, right 

device, and right type of surgery)

consistency: data sources follow the same data-collection processes and procedures (including uniform 

data definitions and stable case report forms or other version-controlled data-collection forms)

authenticity: extent to which medical devices can be uniquely identified in the data source (UDI has been 

consistently recorded) , so that all operations using the MD can be identified and analyzed.

Reliability: the degree to which key variables are repeatable
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1.The purpose of the research 

should be clear.

Based on available real-world data and 

scientific and reliable research methods

2. Regulatory and ethical 

considerations

Data Protection, personal information 

protection, ethical review and informed 

consent processes, data verification

March27th，2023

Quality Control of RWD

A prospective or retrospective study by systematically collecting real-world data and using 
rational design and analysis methods.



Quality Control of RWD
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3. Protocol design

type of study;study population;Study

variables;follow-up time; sample size and 

test efficacy; device identification and use 

information; statistical analysis.

4. Bias and confounding

Selection of appropriate study populations; 

identification of clear inclusion and exclusion 

criteria; randomization; 

use of uniform survey tools and measurement 

methods; training of researchers;

appropriate statistical methods.

March27th,2023



2.The application of RWD in clinical evaluation of 
medical devices
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March27th，2023

To support pre-market clinical evaluation of products, as a supplement to the existing evidence

To use RWD as external control of clinical investigation;

 Consider using RWD to construct target values for single-group investigation

 Expanded Indications for Use or Contraindications；

To modify product IFU based on RWD ；

Long-term safety and/or effectiveness evaluation of medical devices such as high-risk implants

whole-life-cycle clinical evaluation of medical devices used to treat rare diseases

Post market Surveillance Studies ；

Post-Approval Device Surveillance as Condition of Approval



2.The application of RWD in clinical evaluation of 
medical devices
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March27th,2023

At present, the real-world evidence in the clinical evaluation of medical

devices is more as a supplement to the existing clinical evidence, and can not

replace the existing clinical investigation and clinical evaluation by

comparison with comparable devices.
---《Technical guidelines for the use of real-world data for clinical evaluation of medical devices》

NMPA  China 



2.The application of RWD in clinical evaluation of 
medical devices
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March27th,2023

 To use RWD as external control of clinical investigation;

--Applicability; 
--limitations ; 
--quality requirements on real-world data; 
--research design and statistical methods.

 Consider using RWD to construct target values for single-group 
investigations



2.The application of RWD in clinical evaluation of 
medical devices
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 Expanded Indications for Use or Contraindications；

To modify product IFU based on RWD ；



2.The application of RWD in clinical evaluation of 
medical devices
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Long-term safety and/or effectiveness evaluation of medical 
devices such as high-risk implants

whole-life-cycle clinical evaluation of medical devices used to 
treat rare diseases



174

March27th，2023

Postmarket Surveillance Studies

Postmarket 

Surveillance Studies

RWD

Clinical 
evidence

Risk benefit 
analysis

Clinical 
evaluation of the 
whole life cycle

Post-Approval 
Device 

Surveillance as 
Condition of 

Approval

MD for rare diseases

MD used to treat a 
serious life-

threatening disease 
for which no effective 
treatment is available

MD urgently needed 
to respond to public 
health emergency

New 
Technology/new 

application

High risk 
products

Expand the 
research 

population
……

• To evaluate long-term 
safety effectiveness;

• To evaluate safety 
effectiveness based on 
a larger population;

• To identify rare 
adverse events

It is suitable for 
different situations, 
to solve different 
problems and to 
meet different 

clinical evidence 
needs
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