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Overview: Purpose of this Document

Usage of RWE in clinical trials for regulatory submissions is an 
area of research interest, due to the advantages in cost, cohort 
sizes and ethical considerations  This paper attempts to collate 
all related information such as sources of RWD (Real-World 
Data), privacy laws and use cases in one document which can 
act as a reference point for individuals or companies who wish 
to design, conduct, and submit studies using RWE (Real-World 
Evidence)  We begin with a summary of the RWE landscape 
before diving into some examples  The paper also lists the FDA’s 
current thinking about the topic as of the date of this publication FDA Current Thinking & Guidance

The passing of the 21st Century Cures Act in 2016 has signalled 
that health authorities are recognising the wider value of RWE 
in enhancing drug discovery, development and delivery  The 
published framework and available guidance documents are 
key references for drug developers and other stakeholders to 
understand the regulatory perspective and consider how they 
can use RWD and benefit from generating RWE 

The currently available FDA guidance documents and their 
contents are summarised in the appendix, Table A1  The 
guidance documents reflect the range and extent of current 
experiences of RWE in regulatory interactions, with detailed 
documentation on post-approval safety studies and the use 
of EHR data  Until the FDA publishes an official guidance 
framework – expected in 2021 – these guidance documents can 
be used for decision-making 

Besides the FDA, there are various international clinical research 
frameworks and agencies that have been or are key drivers 
in defining the role of RWE in regulatory interactions and 
harmonising the rules for RWE generation  These collaborations 
have themselves led to the publication of helpful guidance 
documents shown below:

Table 1. Helpful RWE Documents

Hurley and Gadiko came up with this helpful tree graphic to 
better understand the varying sources of RWD and types of 
RWE that can be generated (Hurley & Gadiko, 2019)  “The tree 
demonstrates how RWD are processed through data sharing 
platforms using appropriate collection, standardization and 
anonymization methods and form a solid trunk from which 
analysis algorithms and visualization tools are applied to 
create the RWE that branches out across many use cases and 
applications ”

Doc ID: WP-048 Version: 1.0

Europe Innovative Medicines Initiative (IMI) IMI GetReal 
Project
European Medical Information Framework (EMIF)
European Network of Centers for 
Pharmacoepidemiology and Pharmacovigilance 
(ENCePP)

USA FDA's RWE Framework
Duke-Margolis RWE Collaboritive
Bipartisan Policy Center

Canada Canadian Agency for Drugs and Technologies in 
Health

Working Group: Emerging Trends and Technologies Date: 09-July-2020

RWD/RWE Definition and Data Sources

Section 505F(b) of the FD&C Act defines Real-World Evidence 
(RWE) as “data regarding the usage, or the potential benefits 
or risks, of a drug derived from sources other than traditional 
clinical trials” (21 U S C  355g(b)) 5 (Framework for FDA's Real-
World Evidence Program, 2018)  The FDA has set clear and 
distinct definitions as follows since Real-World Data (RWD) – the 
underlying data – and RWE – the clinical evidence generated – 
have specific considerations that need to be addressed for each 
study  

RWD are data relating to patient health status and/or the 
delivery of healthcare that are routinely collected from a variety 
of sources  Examples of RWD may include:

• Data derived from Electronic Health Records (EHRs)
• Data from product and disease registries 
• Medical claims and billing data 
•  Patient-generated data, including in-home use and/or other 

decentralised settings 
•  Data gathered from other sources that can inform on health 

status
 • Devices/wearables
 • Internet data, online diary entries, and social media

RWE is the clinical evidence regarding the usage and potential 
benefits, or risks, of a medical product derived from analysis 
of RWD  (Framework for FDA's Real-World Evidence Program, 
2018)

Table from Hurley and Gadiko (PHUSE 2019)
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Privacy Considerations

Basics of HIPAA and GDPR

Disclaimer: Entities regulated by government rules are obligated 
to comply with all their applicable requirements and should not 
rely on this summary as a source of legal information or advice.
 
HIPAA 

The Health Insurance Portability and Accountability Act (HIPAA) 
was enacted by the 104th United States Congress and signed by 
President Bill Clinton in 1996  The US Department of Health and 
Human Services issued the privacy rule according to HIPAA in 
1996  to address individual privacy rights related to the use and 
disclosure of individuals’ health information  It also set standards 
for individuals to understand and control how their health 
information is used  The goal of the rule is to assure protections 
for individuals while allowing the flow of data needed for quality 
healthcare and public well-being  Because of the diversity of 
entities that handle such data, the rule is intended to be flexible 
enough to comprehensively cover the needed balances between 
individual privacy and data use (Summary of the HIPAA Privacy 
Rule, 2003)  HIPAA rules apply to covered entities and business 
associates  The HHS identifies three categories of covered 
entities: healthcare providers, health plans, and healthcare 
clearinghouses  Because these three types of entities often 
contract with other service providers to conduct parts of their 
business, the HHS created the business associate definition  A 
business associate: 1) creates, receives, maintains, or transmits 
Protected Health Information (PHI) through certain courses 
of business with a covered entity or 2) provides services that 
involve the disclosure of PHI from a covered entity or another 
business associate  Some examples of business associate 
activities are claims processing and financial services  (45 CFR 
160 103) 

PHI is individually identifiable health information that is 
transmitted or maintained by electronic media or any other form 
or medium  This includes identifiable health information that is:

• created by a provider, plan, employer, or clearinghouse; and
•  relates to the past, present or future physical or mental health 

condition of an individual, the provision of health to the person, 
or the payment for providing care to the person; and

•  identifies the individual or provides a reasonable basis that 
could be used to identify the individual 

The HHS has provided guidance for two methods by which PHI 
may be de-identified: 1) a formal determination by a qualified 
expert or 2) the removal of 18 categories of specific individual 
identifiers and any information from the covered entity that could 
be used in isolation or in combination with other information 
to identify the individual  These methods are useful tools 
to alleviate privacy risks while enabling the use of data for 
secondary purposes like comparative effectiveness studies and 
life sciences research  Detailed guidance on the de-identification 
process may be found on the HHS website  (Guidance 
Regarding Methods for De-identification of Protected Health 
Information in Accordance with the Health Insurance Portability 
and Accountability Act (HIPAA) Privacy Rule) 

The FDA’s December 2018 RWE Framework document mentions 
that “other regulatory considerations outside of FDA’s authority 
may affect the acquisition and use of RWD, including the Health 
Insurance Portability and Accountability Act (HIPAA), but these 
will not be addressed within the FDA framework ” (Framework 
for FDA's Real-World Evidence Program, 2018)  This affirms 
the onus on the organisations using RWE for clinical trials to 
independently assure their compliance with privacy regulations 
 
There are also specific guidelines for using PHI for research  
In using RWE that contains PHI for research purposes, one 
instructive measure is to look at an Internal Review Board (IRB) 
process used for a human subject’s protection  While most are 
familiar with this governance for human subject clinical trials, 
the IRB process is also applicable for research performed 
using historic clinical data  In discussions with a university IRB, 
the following process was presented as an outline to conduct 
retrospective data research:

1   A private entity could collaborate with a faculty sponsor and 
apply to the IRB to perform research that is commercially 
supported  The research would be classified as 
“retrospective data” research 

2   The IRB process could facilitate requests to aggregate data 
from multiple healthcare sites in the regional area although 
these sites would have to individually agree to participate 

3   For retrospective data research, the research team could 
apply for

 a  a waiver of informed consent and 
 b   an HIPAA waiver of authorisation to enable use of 

historically collected data that doesn’t require opt-in from 
individuals  

Preparatory research can be performed ahead of the IRB 
process to understand the extent of the data at each site and 
to help assure that the breadth and depth suit the needs of the 
study  

EU General Data Protection Regulation (GDPR)

The EU General Data Protection Regulation (GDPR) aims 
primarily to give control to individuals over their personal data 
and to simplify the regulatory environment for international 
business by unifying the regulation within the EU  (GDPR, 2020) 

The GDPR was initially proposed by the Commission in January 
of 2012, amended by the Parliament in its first reading in March 
of 2014, and most recently amended by the Council in its first 
reading in June of 2015  The first trialogue meeting was held on 
24th June, with a stated goal from the three EU bodies to reach 
an agreement by the end of 2015  However, these negotiations 
can be extended by agreement among the leaders of each party, 
as per the rules set out by the Joint Declaration on Practical 
Arrangements for the Codecision Procedure which govern the 
trialogue meetings  

A political agreement was made on 15th December 2015, leaving 
the regulation to be signed in January 2016 by the Presidents 
and Secretaries General of both the Parliament and the Council, 
at which time the text will be published in the Official Journal 

1The enactment of HIPAA led to the finalisation of a Privacy Rule in 2000, with modifications published in 2002.
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of the European Union  The regulation will be directly binding 
throughout the EU following the two-year grace period beginning 
on the date of publishing  The GDPR came into force on 25th 
May 2018 

The GDPR not only applies to organisations located within the 
EU but also to those located outside of the EU if they offer 
goods or services to, or monitor the behaviour of, EU data 
subjects  It applies to all companies processing and holding the 
personal data of data subjects residing in the European Union, 
regardless of the company’s location 

The GDPR applies to ‘personal data’, meaning any information 
relating to an identifiable person who can be directly or indirectly 
identified by reference to an identifier  This definition provides 
for a wide range of personal identifiers to constitute personal 
data, including name, identification number, location data or 
online identifier, reflecting changes in technology and the way 
organisations collect information about people 

Case Studies 

To explore current privacy practices and topics in clinical studies 
using RWE, this white paper presents findings from three 
different case studies to help illustrate how prior efforts have 
navigated privacy and key issues that have emerged  In addition, 
a fourth case study describes lessons learned from the use of 
RWD for a regulatory submission 

Case Study 1: Building a real-world clinico-genomic database of 
patients with cancer (Agarwala et al., 2018)

In May 2018, Stanford University, the FDA, Flatiron Health, 
Foundation Medicine, and Brigham and Women’s Hospital 
published their collaboration to construct a novel database to 
capture the experience of cancer patients outside of the clinical 
trial domain  The paper was produced in the context of using 
such a database for modernising drug development  The authors 
mention such uses of RWE for personalised treatment, various 
aspects of clinical trials, and precision medicine  The authors 
outline the challenges to building an RWD dataset that combines 
both clinical and genomic data for patients with cancer and 
their attempts to overcome these challenges in constructing a 
real database  One challenge the paper describes is preserving 
patient privacy 

For clinical data, the effort used EHR data from more than two 
hundred cancer centres represented in the Flatiron Health 
network  The article describes that Flatiron performs activities 
as a business associate of oncology clinics and academic 
medical centres, which is how it comes about to receive clinical 
data  Furthermore, Flatiron’s activities are covered under the 
Treatment, Payment, and Health Care Operations exemption of 
the HIPAA, which means that providers do not have to obtain 
patient permission to disclose data to Flatiron  The company 
has received authorisation from an Internal Review Board (IRB) 
for research using de-identified and aggregated versions of the 
data  

For the genomic data, Foundation Medicine provided data from 
its sequencing of more than 160,000 tumour samples  According 
to the article, providers attest that the patient has given consent 
to de-identify the results and to use the aggregated data for 
research purposes  The researchers estimated about a 20% 

overlap between the Flatiron data and the Foundation Medicine 
data  

The data between the two sets had never been linked before  
To link the data while preserving protection of patient identity, 
the researchers first developed tokens based on date of birth, 
patient first name and patient last name  The tokens were 
de-identified so that identifiable information about the patient 
could not be retrieved with the token  The team used a third 
party to take in the token paired data from the clinical and 
genomic sources  The third party then replaced the tokens with 
new patient keys  Furthermore, the team hired a privacy expert 
to assure that the data was statistically de-identified before 
returning it to the research team  In this way, neither Flatiron nor 
Foundation Medicine shared protected or identifiable information 
outside of their organisations, and the research team was able 
to assemble a linked clinico-genomic database of about  
25,000 patients  

The case study illustrates some important facets related to RWE 
and clinical trials  First, it provides an example of how clinical 
and genomic data may be acquired for research purposes 
through using third-party data stores  Second, the case study 
demonstrates the challenges of linking disparate datasets and 
the rigorous measures required to accomplish such a linkage 
within the boundaries of patient privacy  Third, the case study 
demonstrates a pathway to constructing a database for an RWE 
trial that the authors believe complies with privacy regulations  

Case Study 2: RCT Duplicate: Aetion, Brigham and Women’s 
Hospital and Harvard Medical School (Petruski-Ivleva, 2019) 

Aetion Evidence Platform (AEP) is a scientifically validated 
software for performing rapid analyses to generate real-world 
evidence at scale  The AEP has also been selected by the FDA 
to help establish modern approaches to drug approval and 
safety processes 

Aetion has laid out four key principles to guide the use of RWE in 
a way that will be trustworthy, accurate and reproducible  These 
four principles are: “fit for purpose” data, fully transparent and 
traceable datasets, minimally processed and transformed data, 
and RWD storage that adheres to government standards  Aetion, 
in collaboration with Harvard Medical School and Brigham 
and Women’s Hospital, has put these principles into action by 
creating RCT Duplicate, a series of handpicked proof of concept 
projects  These proofs of concepts using RWE will provide a 
learning experience that benefits everyone involved – most 
importantly, patients 

We will provide a brief overview here, but for more details on the 
four principles please refer to the above paper cited 

Fit for purpose data means framing the right question to get at 
the right decision; and to answer the question will require picking 
the proper data source  EHR and claims data have different 
characteristics and within those categories each vendor will 
have unique quirks and populations as well  Typical best practice 
is to perform a feasibility analysis on several databases to 
determine the best one  Research questions are very specific 
and the best way to find which database works best is by 
digging into them  

Data should be minimally processed in the database, allowing 
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for processing to be done for each study instead  Manipulating 
data at the database level leads to issues of data transparency, 
and some studies can end up reporting results that would not be 
reflected if they had a chance to clean the data best fit to their 
purpose  An example provided by Aetion: 

  “Consider the case of a patient’s body mass index (BMI) 
recorded as “180” which plausibly could be intended to be 
18 0, a blood pressure recorded in the BMI field, or simply an 
error  A one-time cleaning process might recode this value to 
18, to “high,” or to missing  However, the best choice for use 
of such a data element relies on study circumstance  For a 
study of an anti-diabetic drug’s effect on BMI, an investigator 
likely will wish to exclude this patient as the patient’s BMI is 
recorded as outside of a clinically meaningful range ”

Once the database has been selected and the analysis run, we 
should ensure transparency and traceability  A reviewer needs to 
be able to see all transformations and assumptions made during 
the analysis and trace it back to the original data  This is part 
of RWD adhering to governance standards, as well as patient 
privacy being protected  Datasets should be de-identified when 
possible; this doesn’t affect the utility of the data for the study 
question at hand  When it is necessary to use identifiable data, 
study teams can pursue a certificate from the Health Information 
Trust Alliance (HITRUST)  Such a certificate can provide 
reasonable assurance that steps such as encryption have been 
taken and HIPAA standards have been met 

Case Study 3: Real-world observational study combining historic 
and ongoing medical records (Cynthia Levy, 2018) 

TARGET-PBC is a five-year longitudinal study observing 
patients with PBC (primary biliary cholangitis) to evaluate use 
and effectiveness of treatments  Treatments include a first line 
of ursodeoxycholic acid (UDCA), which is only effective for 
two in three patients, recently approved obeticholic acid for 
some patients, and other off-label therapies  TARGET-PBC will 
provide information and treatment evaluation not obtainable via 
registration trials  

By enrolling at academic or community sites patients agree to 
medical records review, annual blood samples, and completing 
patient reported outcome surveys at pre-determined intervals  
Furthermore, liver biopsies will be kept digitally  Study will 
evaluate safety and effectiveness of PBC interventions and 
disease progression in a real-world setting  The authors mention 
some key differences between clinical trials and RWE, noting 
that clinical trial participants are highly selected, may lack other 
comorbidities, and adherence is monitored  RWE can potentially 
provide a better picture of a regimen’s effectiveness in the real 
world, while RCT are still the gold standard for proving clinical 
effectiveness  

A TARGET-PBC methodology paper was written to promote 
registrations and ease cross-collaboration of experts  Using a 
standardised data collection method and study data monitoring 
to perform efficient research and collecting safety and 
effectiveness data on PBC therapies being prescribed, TARGET-
PBC helps turn research findings into actionable improvements 
in healthcare  

Case Study 4: Lessons learned from experience working with 
Real-World Evidence (RWE) in a regulatory submission – a 
Janssen study experience

The current standard of care therapy, in a disease area within 
oncology was shown to have low response for subjects with 
specific tumour biomarker alterations being targeted  Using 
real-world matched clinical and genomic datasets with patients 
with the disease, the predictive value of the specific tumour 
biomarker alterations was explored  At the pre-NDA meeting, 
it was decided that the data will be submitted with the original 
submission, as a white paper  Furthermore, the FDA wanted 
datasets in CDISC format  Lessons learned are summarised 
below, organised by area of interest and affected stakeholders:

  Regulatory: Some of the key considerations come into play 
in looking at the real-world data (RWD)  When selecting 
data sources and performing the initial evaluation of data 
quality, the fact that RWD contains pre-identified critical data 
and there is representative data to identify data, population 
of interest should be confirmed  Traceability to the initial 
collections and information bias should be evaluated and 
discussed  After the data sources are identified, data 
cleaning processes (such as data completeness assessment, 
identified errors and erroneous data removal) and data 
transformation procedures including data imputation, data 
summarisation algorithm and de-identification should be 
documented clearly  (Characterizing RWD Quality and 
Relevancy for Regulatory Purposes, 2018)

  Data Privacy/FOIA: Concerns arose over disclosure of 
patient-level data as part of the FOIA  From a regulatory 
perspective, there was the potential risk of re-identification 
associated with the submission of RWE to the FDA and of 
the FDA publicly disclosing RWE information in the FDA 
review post-approval summary documents  An RWE vendor 
highlighted the issue and the potential de-identification 
risk during preparation of aggregate and patient-level data 
submission and contact negotiations  From a contracting 
perspective, contractual language was implemented to 
address the concern regarding disclosure under the FOIA  

  Propensity Score Matching: New statistical methods 
are needed to analyse the data  From a statistics and 
programming perspective, representativeness of the target 
population is unclear due to limited sample size for target 
population in the RWE database  There are only a few 
common variables or disease prognosis factors between 
RWD and our trial data, making it difficult to compare the 
populations from two sources  This is a common limitation 
of retrospective RWD data sources  There are statistical 
methodologies, like propensity score matching used in this 
submission, to address this issue  However, these methods 
are impacted by unmeasured confounders and are best 
applied to large sample sizes  In real-life scenarios, you 
won’t get perfect matching of two populations with these 
approaches  Substantial missing covariate data (e g  ECOG 
~ 30%) further reduced the sample size, statistical validity 
and the ability to balance the data, which resulted in multiple 
sensitivity analyses using different imputation methods 
for missing data  If possible, we may want to compare the 
data we collect with RWE up front to enable more common 
variables and better match the clinical trial population 
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  Datasets: Alternate submission formats to support RWE 
should be explored  From a programming perspective, can 
future data come in an acceptable format to submit to the 
FDA that is not SDTM? Is there an industry guidance or 
standard that will help with this? Feedback from a previous 
PHUSE presentation point in the direction of either FHIR 
(Fast Healthcare Interoperability Resources) Specification, 
which is a standard for exchanging healthcare information 
electronically, or Observational Medical Outcomes 
Partnership (OMOP) Common Data Model (CDM), now in 
its version 6 0, to offer a solution which perhaps in the next 
effort a discussion with the agency to explore these formats 
may be considered 

  Data Cleaning & Interpretation: This was a significant 
amount of work and created new challenges compared 
to standard clinical trial data cleaning  From a statistics 
perspective, Overall Survival as primary endpoint calculation 
required employing several analysis rules for the data from 
the RWE database (e g  death date in the RWE db  is always 
15th of the month due to data de-identification, which could 
result in negative survival in some cases)  We learned that 
real-world tumour response assessment is limited by the 
lack of a standardised approach (such as RECIST v 1 1)  For 
example, tumour response is assessed and described in 
a variety of ways in the real world, and the criteria are less 
stringent than RECIST criteria  Therefore, the response data 
usually carried large variability and less interpretability  From 
a programming perspective, data cleaning was significant 
for RWE sources  Understanding medication start dates (e g  
how these were derived from patient charts), the algorithm 
for response and other fields was not well understood up 
front when the data was received  This required multiple 
phone calls with the vendor, and explanation of the dataset to 
the FDA required provision of some of the vendor’s database 
documentation  A learning from this is to provide detail/
training up front on data fields and how they are derived from 
patient charts before starting analysis  

  Source Data Availability: During our regulatory interactions 
it was clear that the agency wanted traceability to the source  
From a clinical perspective, the FDA requested radiology 
scans to support the data, so there is a need to prepare in 
the contracts for these types of requests 

how to use RWE to design and use it in support of drug 
applications, emphasising the need to engage with them early  
(Refer to Appendix table ) There are extensive privacy laws that 
we need to follow before we can use patients’ data, and the 
white paper gives an in-depth summary of the major laws and 
case studies that illustrate the point  Lastly, lessons learned have 
been shared so that individuals/organisations can refer to this 
information before designing their studies  

The authors have identified challenges that remain and will be 
exploring these in future publications:

1   Data collection – standardisation of collection and recording 
of RWD

2  Data analysis – standardisation of metadata in data analysis
3  Study design – methodology for use of RWE
4   Data submission – submission to the FDA in a standardised 

manner
5   Data privacy – since data from social media and open forums 

form part of the RWD, the matter of consent from individuals 
impacting their privacy is a question which remains to be 
answered

6   Data owner – in the real-world framework, ownership of data 
is a complicated question to be answered, since the data lies 
on the web and any misuse of this data could be leading to 
concerns under the statutory/regulatory framework

7   Data sharing – is there a framework for data sharing; if so, 
how do we do this and what are the security areas around 
this?

8   Business model – how do companies effectively design such 
studies, to replace or supplement traditional randomised 
clinical trials? 

Conclusion

The use of RWE for clinical trials and new drug applications 
is an evolving field  However, we cannot deny the wealth of 
data available that can facilitate drug development and benefit 
millions of people  It is worthwhile to note that the FDA finds it 
helpful to distinguish between RWD and RWE  RWD is defined 
as data routinely collected from a variety of sources, relating 
to patient healthcare whereas RWE is defined as clinical 
evidence regarding the usage and potential benefits or risks 
of a medical product derived from analysis of RWD  This white 
paper has attempted to enlist various sources of RWD  It is 
obvious that real-world evidence has not been widely adapted 
yet in designing and analysing clinical trials; however, interest 
is growing, and with more guidance from the FDA, and more 
successful approvals, it will become common practice  

The FDA has also issued several guidance documents around 
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Guidance/Supportive 
materials

Summary

FDA guidance: Offering overall framework for including RWE in regulatory submissions
Best Practices for 
Conducting and Reporting 
Pharmacoepidemiologic 
Safety Studies Using 
Electronic Healthcare Data 
Sets, May 2013

Lengthy guidance, includes six main sections (plus Glossary and Bibliography):

1   Introduction (and scope)
  •   Intended as framework for both industry and FDA reviewers; focus on best practices (reflecting 

current thinking and not necessarily requirements)
 •  Under Prescription Drug User Fee Amendments of 2007 (PDUFA IV), the FDA committed to 

enhance and modernise the drug safety system
2  Background
 •  Regulatory decision-making on drug safety issues is an iterative process, informed by emerging 

evidence
 •  Use of electronic healthcare data in pharmacoepidemiologic safety studies possible due to 

technological/methodological advances
 •  Prior guidance includes those from the FDA (2005), the International Society of 

Pharmacoepidemiology (ISPE, 2008), CONSORT (Moher et al  2001) and STROBE (von Elm et al  
2008)

3  Best Practices – general considerations
 •  “Investigators should submit protocols to FDA before study initiation and final reports upon 

completion” and important components are described, including title and study summary, 
background, study approach considerations, study expertise and credentials, and interpretation of 
findings

4  Best Practices – data sources
 •  Like for section 3, important aspects to document in the study protocol/report appendix are 

described, namely appropriateness of data source(s) in answering questions of interest, enrolment 
and comprehensive capture of care, country of origin and health system (and its relevance to the 
US), selection of study population, quality assurance and quality control, study time frame and lag 
time issues

5  Best Practices – study design
 •  Lengthy section, with subsections on study design considerations (including choice of design, 

comparator selection, addressing confounders and effect modifiers, sample size and power); 
exposure definition and ascertainment (with reference to incident user designs to avoid survivor 
bias, how to address gaps in therapy and making assumptions when estimating dose of exposure); 
and outcome definition and ascertainment (independent from drug exposure status, validated and 
justified)

6  Best Practices – analyses
 •  Including a pre-specified plan with consideration of confounder adjustment and impact of 

unmeasured confounders/biases, detailed and justified
 •  Sensitivity analyses to evaluate impact of assumptions are recommended
 •  Handling of missing/uninterpretable data should be documented 
 •  Quality assurance and quality control of creation of analytical data and analyses

Appendices

The following table attempts to list the various guidance 
documents and commentaries in a scientific journal available 
from the FDA, and relevant white paper, and summarises the 
content in each of the documents 

Table A1: Currently available guidance documents and 
contents, summarised.
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Use of RWE to Support 
Regulatory Decision Making 
for Medical Devices, Aug 
2017

Lengthy guidance, includes six main sections (plus Glossary):

1  Introduction and scope
2  Background
 •  Leveraging “wealth of RWD covering medical device experience” to better understand “benefit-risk 

profile of devices at various points in their life cycle”
 •  Implementation of National Evaluation System for health Technology (NEST) – a post-market 

surveillance system for medical devices
 •  Sufficient and quality RWE can provide useful postmarked control and reduce premarket data 

collection, advised to use in consultation with the FDA
3  Real-world evidence
 •  Quality of data varies – needs careful study design and is context-dependent; important that device 

is sufficiently identified to address regulatory questions
4  Regulatory context in which RWE may be used
 • Various potential uses
 •  Whether approval for an Investigational Device Exemption (IDE) is needed (depends on whether 

within or outside “normal course of medical practice”)
5  Characteristics of RWD
 Important to consider:
 • Relevance for answering regulatory questions
 •  Reliability, i e  how were data collected (data accrual) and is quality and integrity sufficient (data 

assurance)?
6  Examples where RWE is used
 •  Expanded indications for use; post-market surveillance; post-approval surveillance as condition of 

approval; supplementary (e g  RWD on control therapies assessed alongside pre-market data); to 
derive objective performance criteria and performance goals 

Framework for FDA’s RWE 
program, Dec 2018

Includes three main sections: 

1  Introduction 
 • definitions/scope of RWE program under 21st Century Cures Act
2  Current uses of RWD for evidence generation 
 • Largely post-approval safety evaluations with limited use in effectiveness evaluations
 • RCTs and observational designs but the importance of randomisation noted in eliminating biases
3  Framework for evaluating RWD/RWE for use in regulatory decisions
 • Three-part approach described, considering the following: 
  • Are RWD fit for purpose?
  • Is study design appropriate to answer the regulatory question?
  • Does the study conduct meet regulatory requirements?
 •  Also mention of developing data standards that enable integration of RWE-driven solutions within 

FDA systems

And five briefer sections, namely:
Stakeholder engagement (both internal and external plans for), Conclusion, Glossary, References and 
Appendix (the latter including details of FDA-funded demonstration projects, facilitating the use of RWE 
in regulatory decision-making)

Submitting Documents 
Using RWD and RWE 
to FDA for Drugs and 
Biologics, DRAFT, May 
2019

Draft guidance – currently very brief 
Four main sections:

1  Introduction
2  Background
3  Example submissions using RWD and/or RWE
 •  Describes what should and what should not be identified as RWE in a submission (e g  use of RWE 

as external control should be but in feasibility studies should not be)
4  Identifying RWE submitted as part of a regulatory submission
 • Use of RWE in a submission should be flagged in the cover letter, including: 
  • Purpose of RWE in the submission
  • Study design
  • RWD sources

The appendix is a checklist associated with section 4 
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Interacting with the FDA 
on Complex Innovative 
Trial Designs for Drugs and 
Biological Products, DRAFT, 
Sept 2019

Draft guidance – currently very brief 
Four main sections (plus References):

1  Introduction
2  Scope 
 •  No fixed definition of complex innovative design (CID) – “rarely or never been used to date”
 •   Primary focus on FDA/sponsor interactions for CID proposals as means for generating evidence of 

effectiveness
3  Interacting with FDA on CID Proposals
 •  Using existing pathways for interacting with the FDA 
 •  Examples of details to be included in CID proposal (e g  discussion of study design and fit within 

drug development plan)
4  Examples of CID and information needed to facilitate interactions
 •  Incorporating Phase II data into Phase III and Sequential Multiple Assignment Randomized Trials 

(SMARTs)
FDA guidance: More technical issues to think about when using Electronic Health Records (EHRs) in clinical investigations
Use of EHR Data in Clinical 
Investigations, July 2018

Includes six main sections (plus Glossary):

1  Introduction 
 •  Definitions, range of recommendations, goals of guidance (current thinking vs regulatory 

requirements)
 •  “Facilitate the use of EHR data in clinical investigations” & “Promote the interoperability of EHR and 

Electronic Data Capture (EDC) systems”
2  Scope
 •  Includes use of EHR in prospective clinical investigations
 •   Includes use of EHR in foreign clinical studies not conducted under an investigational new drug 

application (IND) or an investigational device exemption (IDE) submitted to support application for 
marketing approval

 •   Excludes use of EHR in post-marketing observational pharmacoepidemiologic studies, in feasibility 
studies and in registries and natural history studies

3  Background
 •   Extends earlier guidance on Electronic Source Data (2013) to EHR systems that are not “under the 

control of FDA-regulated entities”
 •  “Opportunities to improve data accuracy and promote clinical trial efficiency” with EHRs 
4  Interoperability and Integration of Systems
 •   Interoperability = “ability of two or more products/technologies/systems to exchange information 

and to use exchanged information without special effort”
 •   Need to consider data standards, use of structured vs unstructured data, validation of data 

exchange between EHR and EDC systems, use of multiple EHR systems 
5  Best Practices for Using EHRs in Clinical Investigations
 •   Show that “adequate controls are in place to ensure confidentiality, integrity and security of data” 

(c f  ONC certification)
 •   FDA not to assess EHR systems for compliance with 21 CFR part 11 but sponsor’s system to be 

assessed 
 •   Any potential to unblind treatment allocation?
 •   Informed consent should cover “the extent to which confidentiality of records identifying the 

subject will be maintained”
6  Inspection, Recordkeeping, and Record Retention Requirements 
 •   “All relevant information in the EHR pertaining to the clinical investigation must be made available to 

the FDA for review upon request”
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FDA commentaries in scientific journals
RWE - What Is It and What 
Can It Tell Us? Sherman et 
al , Dec 6, 2016

As the title suggests, this article aims to clarify what real-world evidence is, how we can use it and what 
it can tell us  Two important dimensions of RWE are defined:

1   The setting in which the evidence is generated, including the population defined by the data source 
and how the data on that population is collected and curated;

2  The methodologic approach used to conduct the surveillance or research  

The authors recognise not only the value of the evidence generated from the randomised clinical trial 
but also its limitations in terms of a) their conduct, often applying to specific populations in specialised 
environments (limited data on interactions with concomitant illnesses and medications and intensive 
efforts to ensure adherence to treatments); and b) their cost (time and money)  The authors also stress 
that the use of RWE and randomisation are not disparate or incompatible concepts – i e  randomised 
controlled trials that incorporate RWD are encouraged  The authors also recognise the contribution 
of observational study designs but note that their findings “require judicious evaluation when used to 
assess treatment effects ”

Accelerating Development 
of Scientific Evidence for 
Medical Products Within 
the Existing US Regulatory 
Framework,
Sherman et al  2017

This article discusses and argues for the need to bridge the gap between “the evidence needed to 
support regulatory approval and the evidence needed to inform treatment decisions”, i e  precise 
answers to narrow questions versus product performance in real-world settings 

Associated white papers
Characterizing RWD 
Quality and Relevancy for 
Regulatory Purposes,
Duke Margolis White Paper, 
Oct 2018

“This paper expands on the 2017 framework’s data considerations by further detailing the concept of 
fit-for-purpose RWD, a holistic assessment that includes characterizing both the relevancy and the 
quality of the RWD needed to produce RWE that can support a regulatory decision ”

Presented at the 2018 Duke Margolis RWE Collaborative  October 1, 2018   
https://healthpolicy.duke.edu/sites/default/files/2020-03/characterizing_rwd.pdf
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