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Disclaimer

• The views and opinions expressed in the following
slides are those of the individual presenter and
should not be attributed to the FDA.
• No relevant financial relationship exists
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Overview

• Why real-world evidence?
• Mandate and goals
• Program areas

Data

• Demonstration projects
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RWE is Not New

4

Sentinel Initiative
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Why Expand Use of RWD/RWE?
• Increased digitization of health care data provides new opportunities to close
the divide between research and clinical care
• Additional settings, access to more diverse populations
• Big data – potential for detection of infrequent events, long-term but
infrequent outcomes
• Lower resource intensity – more questions answered
• Understand how medications are used in practice and value
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21st Century Cures – A Path forward for RWE

https://www.fda.gov/downloads/ScienceResearch/SpecialTopics/RealWorldEvidence/UCM627769.pdf
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Definitions
Real world evidence means data regarding the usage, or the
potential benefits or risks, of a drug derived from sources
other than traditional clinical trials

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.
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.
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FDA Real-World Evidence Program

https://www.fda.gov/downloads/ScienceResearch/SpecialTopics/RealWorldEvidence/UCM627769.pdf
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RWD and Technology

From a presentation by Hadas Jacoby Adani (Cato Research). http://cato.com/marketing/2018/CATO-Big-Data-RWE-and-AI-made-simple.pdf
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Different Products and Standards, But Coordination
• FDA guidance document which describes the
potential use of RWE throughout the total
product lifecycle for devices
• Draft issued prior to 21st Century Cures Act
• Definitions of Real World Data and Real World
Evidence are harmonized with the FDA
Framework
• CDRH, CBER, and CDER are coordinating as the
21st CC RWE program proceeds

https://www.fda.gov/ScienceResearch/SpecialTopics/RealWorldEvidence/default.htm
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Benchmark
• Substantial evidence standard unchanged
– Goal is to distinguish the effect of the drug from other influences such
as spontaneous change in disease course, placebo effect, or bias
– Common practices:
• Probabilistic control of confounding through randomization
• Blinding
• Controlled/standardized outcome assessment
• Adjudication criteria
• Audits
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Framework for Evaluating RWD/RWE for Use in
Regulatory Decisions
Consider:

Clinical

• Whether the RWD are fit for use
• Whether the trial or study design
used to generate RWE can provide
adequate scientific evidence to
answer or help answer the
regulatory question
• Whether the study conduct meets
FDA regulatory requirements
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Demonstration Projects

RWE
Study
Design

Data

RWE
Tools

• Relevancy

• Common data
models

• Randomized
trials

• Mobile
technologies

• Assessment of
observational
studies

• Quality
• Linkage
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RWD FIT FOR
USE
15

RWD Fitness for Use
• Data reliability (data accrual and data quality control) and relevance
– Data must be collected and maintained in a way that provides an
appropriate level of reliability
RWE
RWE
Data
Study of interest – Data must be suitable to address Tools
specific regulatory question
Design
relevance
• FDA does not endorse any one type of RWD

• Challenge: A single source of RWD may not capture all data elements, and
multiple data sources may be needed
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Is RWE Ready for Regulatory Use?
Biomarker

Clinical
endpoint
17
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EHR – Opportunity and Challenge
• While EHR data have advantages of:
– Presenting a more complete and granular
clinical picture
– Including labs/imaging/pathology reports

RWE
Tools

• Challenges include:Data
– Data in pathology/ radiology and clinical
notes are often unstructured (80%)
– Typing does not = consistency/ complete
documentation
– Clinical outcome measures for drug approvals
may not be used or consistently recorded in
practice

RWE
Study
Design
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Role of Unstructured Data

Opportunities and challenges in leveraging electronic health record data in oncology
Marc L Berger*,1, Melissa D Curtis, Gregory Smith, James Harnett1 & Amy P Abernethy
Future Oncol. (2016) 12(10):1262–74
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Can AI help us produce evidence from RWD
For example:
• Structuring large data sets
• Connecting and merging data
sources
• Analyzing data and flagging
potential trends
• Identifying potential biases and
confounders
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Alignment of Demonstration Projects with the
Framework

Understanding EHRs in the Context of
Clinical Trials
• Harmony- Outcomes Ancillary Study
• One Source - ISpy
Data
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HARMONY-Outcomes Ancillary Study
• Collaboration with Duke Clinical Research
Institute and Glaxo SmithKline
• Supported by FDA

• Assessed EHR ability to:
– Facilitate recruitment
– Populate baseline characteristics
– Identify clinical endpoints

July 14, 2017: Leveraging Electronic Health Data in a
Multinational Clinical Trial: Early Learnings from the
HARMONY-Outcomes EHR Ancillary Study
http://www.rethinkingclinicaltrials.org/grand-rounds7-14-17/

Effect of Albiglutide, When Added to Standard Blood Glucose Lowering Therapies, on Major
Cardiovascular Events in Subjects With Type 2 Diabetes Mellitus – NCT02465515
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Creating Quality Clinical/Research Records – Design for
Multiuse
• OneSource: “enter the
right clinical data once,
use many times”

• FDA collaboration with Dr.
Laura Esserman (UCSF)
• Integration of standards
based tools into the EHR
to bring together health
care and research

• Demonstration in breast
cancer clinical trials
Courtesy of Dr. Laura Esserman and Susan Dubman
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Common EHR Data Structure

Minimal Clinical Oncology Data Elements
Data standards to improve the quality and usability
of EHR data

Collection of clinical trials data using the EHR
Courtesy of ASCO/MITRE
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mCODE v0.5

© 2019 The MITRE Corporation. All rights reserved.

Approved for Public Release; Distribution Unlimited. Public Release #19-0219.
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PatientGenerated
Health Data
(Digital Health
Tools)
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Alignment of Demonstration Projects with the
Framework

RWE
DataTools

Use of Mobile Technologies to Enhance
RWD
• Trial in Juvenile Idiopathic Arthritis
• Inflammatory Bowel Disease Registry
• Mobile devices and novel endpoints
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FDA MyStudies
• Mobile App
• Standard frameworks - ResearchKit (iOS), ResearchStack
(Android)

• Web-based Configuration Portal (WCP)
• Enables support of multiple types of medical product
effectiveness and safety studies with minimal software
development
• Secure Storage Environment
• Generates secure tokens
• Separates registration information and responses
• Partitioned for multisite, decentralized, or distributed
models
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Demonstration Project

• Use the MyStudies app to support:
– Collection of primary outcome (uveitis) from ophthalmology appointments (also
reminders for appointments)
– Potential support for the Childhood Arthritis & Rheumatology Research Alliance
(CARRA) Registry
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Demonstration Project
• SPARC Inflammatory Bowel Disease cohort within
the IBD Plexus research exchange platform
– Provider based recruitment of individuals >18
years of age with a confirmed IBD diagnosis
from academic and community sites

• FDA-Catalyst will align with the registry by
providing support from the My Studies App
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Ensure Digital Technology Does not Limit Diversity
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Exploring Wearable Sensors for Patients
with Heart Failure
• To evaluate the feasibility and performance
of two novel wearable and smartphonebased mobile health platforms for realworld surveillance of surrogate endpoints
for heart failure drug approvals in 150
patients
• Novel health platforms will measure ECG
data, heart rate, respiratory rate,
accelerometer data, steps, activity, and
sleep
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RWD Fitness for Use
Leveraging the principles from the 2013 guidance on electronic health care
data and our demonstration projects:
• How to assess RWD from medical
claims and EHRs and registry data
to generate RWE regarding drug
product effectiveness
PROGRAM ITEMS:

• The use of mobile technologies,
electronic PROs, and wearables to
potentially fill gaps
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RWE STUDY
DESIGN
35
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Wide Spectrum of Potential Uses of RWD / RWE in
Clinical Studies
Interventional
non-rand’ized

Randomized interventional

Traditional Randomized Trial
Using RWD Elements
RWD to assess
enrollment
criteria / trial
feasibility

eCRF + selected
outcomes identified
using EHR/claims
data

RWD to support
site selection

Mobile technology
used to capture
supportive endpoints
(e.g., to assess
ambulation)

Trials in Clinical Practice Settings
RCTs Leveraging RWD

RCTs with pragmatic design
elements using claims/EHR
data

Non-randomized /
non-interventional

Observational
Studies
Prospective data collection

Single arm
study using
external
control

Registry trials/study
Prospective Cohort
Study
Using existing databases

Case – Control
Retrospective
Cohort Study (HC)

Increasing reliance on RWD

Traditional RCT

RWE / pragmatic RCTs

Observational cohort
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Wide Spectrum of Potential Uses of RWD / RWE in
Clinical Studies
Randomized interventional

Traditional Randomized Trial
Using RWD Elements
RWD to assess
enrollment
criteria / trial
feasibility

eCRF + selected
outcomes identified
using EHR/claims
data

RWD to support
site selection

Mobile technology
used to capture
supportive endpoints
(e.g., to assess
ambulation)

Interventional
non-rand’ized

Trials in Clinical Practice Settings
RCTs Leveraging RWD

RCTs with pragmatic design
elements using claims/EHR
data

Non-randomized /
non-interventional

Observational
Studies
Prospective data collection

Single arm
study using
external
control

Registry trials/study
Prospective Cohort
Study
Using existing databases

Case – Control
Retrospective
Cohort Study (HC)

37

https://healthpolicy.duke.edu/events/leveraging-randomized-clinical-trials-generate-real-world-evidence-regulatory-purposes
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Potential for Study Designs Using RWD to
Support Effectiveness

Factors when considering embedding a randomized trial in clinical settings in
order to access RWD
– What is the question we are trying to answer and is this the best setting?
– How will RWD be captured in these settings?
• What is the impact on lags in data capture
– Is blinding necessary?

– Bridging between regulatory endpoints and clinical practice
– Site inspections and monitoring
– Statistical analysis
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Alignment of Demonstration Projects with the
Framework

RELIANCE Trial – PCORI – FDA Catalyst
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RELIANCE Trial
• RofLumilast or Azithromycin to prevent COPD Exacerbations
– Randomized “real world” trial; 1,600 adults in each arm
– Azithromycin - macrolide with anti-inflammatory properties
– Roflumilast - noncorticosteroid anti-inflammatory;
phosphodiesterase type 4 inhibitor
• Primary outcomes
– All cause hospitalization
– All cause mortality
• Follow-up
– 6-36 months, no visits, call center, Patient Portal, Site EMR
– CMS linkage through FDA-Catalyst for outcomes and exposures
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Wide Spectrum of Potential Uses of
RWD / RWE in Clinical Studies

Randomized interventional

Traditional Randomized Trial
Using RWD Elements

Interventional
non-rand’ized

Trials in Clinical Practice Settings
RCTs Leveraging RWD

RWD to assess
enrollment
criteria / trial
feasibility

eCRF + selected
outcomes identified
using EHR/claims
data

RWD to support
site selection

Mobile technology
used to capture
supportive endpoints
(e.g., to assess
ambulation)

RCTs with pragmatic design
elements using claims/EHR
data

Non-randomized /
non-interventional

Observational
Studies
Prospective data collection

Single arm
study using
external
control

Registry trials/study
Prospective Cohort
Study
Using existing databases

Case – Control
Retrospective
Cohort Study (HC)
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Observations Can Be Compelling
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RWE Informs Effectiveness when Fit-for-Use
DRUG
Lutathera

INDICATION

STATUS

DATA

▪ Open label clinical trial
▪ Analysis of 360 patients in an investigator sponsored, open-

GEP-NET
Gastropanc.
Neuroendo tumors

Approved
2017
Approved
2012

▪ Approval based on open-label, NIH compassionate Use

(glucarpidase)

Treatment of MTX
toxicity

Uridine
Triacetate

Treatment of 5 FU
overdose

Approved
2015

▪ Two single-arm, open label expanded access trial of 135

Defitelio

Severe hepatic venoocclusive disorder

Approved
2016

▪ Two prospective clinical trials enrolling 179 patients and an
expanded access study with 351 patients

(lutetium 177
dotate)

Voraxaze

(defibrotide
sodium)

Blincynto
(Blinatumomab)

Treatment of Acute
Approved
Lymphoblastic Leukemia 2014
Treatment of NAGS
deficiency

Approved
2010

Treatment of Pompe
disease

Approved
2004

label, single-arm, single institution study of 1214 patients*
Protocol

patients compared to case history control

▪ Single arm trial
▪ Reference group weighted analysis of patient level data on
chart review of 694 patients at EU and US study sites*

▪ Retrospective, non-random, un-blinded case series of 23
patients compared to historical control group

▪ Open-label, non-randomized study of 18 patients compared to
historical control group of 62 untreated patients

Anti-coagulation in
Approved
▪ Two non-randomized, open-label multicenter trials using
heparin-induced
1998
historical control comparator group from HIT Registry
thrombocytopenia
NOT EXHAUSTIVE
*https://www.nature.com/bcj/journal/v6/n9/full/bcj201684a.html
Bold = RWE
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Drugs Intended to Treat Life-threatening and Severelydebilitating Illnesses – Subpart E
Appropriate to exercise the broadest
flexibility in applying the statutory
standards, while preserving
appropriate guarantees for safety
and effectiveness, especially when
there is a lack of available therapy.
Recognize physicians and patients
are generally willing to accept
greater risks or side effects.

21 CFR 312.80
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MERCK Zostavax for Herpes Zoster (HZ)
Pre-approval efficacy trials:
• Shingle Prevention Study (SPS)
– Double-blind, placebo-controlled (DBPC) RCT 38,000
individuals > 60
– Median follow-up 3.1 years - reduction in HZ incidence
51%
• ZOSTAVAX Efficacy and Safety Trial (ZEST)
– DBPC RCT of 22,200 individuals 50-59 years of age
– Median follow-up 1.3 years - reduction in HZ incidence
70%
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MERCK Zostavax for Herpes Zoster (HZ) (cont.)
Post Marketing Commitment to study long-term efficacy in ages 50-59
• Prospective observational study run by Kaiser Permanente Northern California

• Data on 1.3 million members, with over 350,000 individuals who received Zostavax and
100,000 individuals with more than 5 years follow up post vaccination
• Study is ongoing and will continue through 2023

Clinical studies section of labeling updated:
– In assessing effectiveness adjustments made for calendar time, age, sex,
race/ethnicity, healthcare resource utilization, comorbid conditions, and
immunocompromise status
– Vaccine effectiveness (VE) against HZ for 50-59 over first 3 years following vaccination
was 60%
– For individuals 60-69, 70-79 and 80 or older average VE against 49%, 46% and 44%
respectively.
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Methods Matter

Cardwell et al.
Cardwell et al.
JAMA, August 11, 2010—Vol 304, No. 6

The risk of oesophageal cancer increased with 10 or
more prescriptions for oral bisphosphonates and with
Among patients in the UK General
prescriptions over about a five year period. In Europe
Practice Research Database, the
and North America, the incidence of oesophageal
Studies
utilising
the samewas
datasource, over a very similar time period with
use of oral
bisphosphonates
cancer at age 60–79 is typically 1 per 1000 population
notsame
significantly
with
the
drugassociated
of interest
and the same
outcome
opposing
resultsto
over five
years, anddelivered
this is estimated
to increase
incident esophageal or gastric
about 2 per 1000 with five years’ use of oral
cancer.
bisphosphonates.
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Their meta-analysis inverted results for some clinical questions to force all estimates
In a RCD
comparison
of1.16
studies properties
conducted
to 32ROR,
from
to be below
Weobservational
evaluated the statistical
of prior
this pooled
RCTs,
“[f]or
(31%) ofinversion
the 16 rule
clinical
questions,
the direction
of
and
found
thatfive
the selective
employed
in the original
meta-analysis
can
positivelyeffects
bias thediffered
estimate of
the ROR.RCD
We then
repeated
random
effects
treatment
between
studies
andthe
trials.
Confidence
meta-analysis
using a(56%)
different
inversion
found
an estimated
of 0.98
intervals in nine
RCD
studiesrule
didand
not
include
the RCTROR
effect
(0.78–1.23), indicating the ROR is highly dependent on the direction of comparisons.
estimate. Overall, RCD studies showed significantly more favorable
As an alternative to the ROR, we calculated the observed proportion of clinical
mortalitywhere
estimates
31%
subsequent
RCTs.”
questions
the RCDby
and
trialthan
CIs overlap,
as well as
the expected proportion
assuming no systematic difference between the studies. Out of 16 clinical questions,
50 % CIs overlapped for 8 (50 %; 25 to 75 %) compared with an expected overlap of
60 % assuming no systematic difference between RCD studies and trials. Thus, there
was little evidence of a systematic difference in effect estimates between RCD and
RCTs. Estimates of pooled RORs across distinct clinical questions are generally not
interpretable and may be misleading.
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Lars G Hemkens , Despina G Contopoulos-Ioannidis , John P A Ioannidis

We fully acknowledge this important issue and have performed reanalyses to evaluate whether the summary ROR estimates are different
when no selective inversion (“coining”) is employed to make the initial
RCD study OR <1.
Therefore, the results are remarkably similar in these additional analyses
with modest differences in the exact estimates (from 1.25 to 1.58) and
with 6 re-analyses giving actually a somewhat higher summary ROR than
our original analysis and 1 re-analyses giving a somewhat lower summary
ROR than our original analysis that had shown a summary ROR of 1.31.
The results of the 2 re-analyses that include all 16 clinical questions (ROR
1.34 and 1.39) have even more remarkable similarity to the summary ROR
reported in our original article [1]. Therefore, we trust that our results
and conclusions remain unaltered.
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Published Observational Studies on Multiple Disease
States

From Presentation by Patrick Ryan, Senior Director and Head, Epidemiology Analytics, Janssen Research & Development ,
reproduced from: Examining the impact of real-world evidence on medical product development: Proceedings of a workshop
series. Washington, DC: The National Academies Press. doi: https://doi.org/10.17226/25352.
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Efforts to Enhance
Transparency

Transparency about study
design and analysis before
execution is critical for
ensuring confidence in the
result
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RCT Duplication Demonstration Projects
• Substantial assessment of the comparability of randomized and non-randomized
designs to understand if non-interventional designs could provide credible evidence
of drug effect
– Comparable results with similar clinical questions?
– Reasons for differences?
• Goal: approximately 30 retrospective trial replications completed by March 2020

https://www.rctduplicate.org/
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Demonstration Project: Assessment of NonInterventional Designs (2)

Using the same methods, duplicate the results of 7
additional studies in advance of the RCT results
https://www.rctduplicate.org/
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Real World Data Sources
• Early logistical decision that replication of large amount of trials
with a short timeline would benefit from the highly structured
nature of claims
• Retrospective
– Optum© Clinformatics® Data Mart from 2004 through September 2017
– Truven MarketScan from 2006 through December 2017
– Medicare Parts A, B, and D across varying time ranges for select
therapeutic areas with continuing data accrual
– No Laboratory Values

• Prospective
– will include laboratory values if needed for endpoint
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Implementation Process
1. Prospective engagement with FDA during protocol development and initial feasibility and
power calculations

2. FDA review of final definitions of cohort identification, exposure, outcome, and covariates
3. While blind to differential outcome, final power analyses and covariate balance checks are
completed – joint go/no go decision

4. Study protocol registered on ClinicalTrials.gov
5. Analyze outcome data and calculate effect measures
6. Document findings
7. Apply prespecified measures of agreement
8. Audit trail visible to FDA throughout the process – FDA sub-team may at its option engage in
additional post-hoc sensitivity analyses for training purposes
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Evaluating Agreement

• “Regulatory Decision” Agreement (RA): RWD study would have come to the same
conclusion as RCT based on statistical significance of effect estimate
– Same significance finding (reject / do not reject H0)
– Same non-inferiority margin required when applicable

• Estimate Agreement (EA): RWD effect estimate lies within the 95% CI from the RCT
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REGULATORY
CONSIDERATIONS
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Regulatory Considerations in
Increasingly Digital World
eSource

E-Informed Consent

E-Records & e-Sig

EHR

Develop guidance as needed regarding the applicability of regulatory requirements to use
of RWD in RCTs and observational studies, including informed consent and oversight
PROGRAM ITEMS:

Assess whether current guidance documents on the use of electronic source data are
sufficient
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DATA STANDARDS
AND
IMPLEMENTATION
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Data Standards and Implementation
Identify gaps
between RWD/ RWE
data standards and
existing systems
Identify and assess
data standards and
implementation
strategies required
to use RWD/ RWE

Collaborating with
Stakeholders to
adopt or develop
standards and
implementations
strategies

RWD
Submission
Standard
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Internal Stakeholder Engagement
Assess
Discipline
needs and
Provide
training

Committee of
Senior FDA
Leaders to
facilitate
consistency

Make Internal
Resources
Available

Internal
Stakeholder
Engagement

Participate in
Guidance and
Policy
Development

Capture RWD
and RWE UseCases
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Creative Thinking & All Expertise Needed
LESSONS LEARNED
(pilots, real-world studies,
demonstration projects, etc.)

What questions can be
answered using available
data, data sources, and
analytical tools?

Informing
the future

How can we improve and
establish new quality
systems and data sources
to better answer key
questions?

ALL EXPERTISE NEEDED

FUTURE
Research fully embedded in clinical practice
(no good data is wasted).
Flexible and linkable on-demand data aggregation of
data
from a variety of databases/registries.
RWE continuously utilized for seamless evidence
generation to inform and support the development of
drugs/devices and
regulatory decision-making.
Robust clinical trials with novel designs and
pragmatic elements as needed.

Clinical Trialist/Pharmacoepidemiologist
Data Analytics / linkage
Robust database design, maintenance, and quality assurance
Security and confidentiality
Creative study designs
Statistics / AI (?)

PATIENTS

Convergence of all relevant evidence
FIT FOR PURPOSE
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CDERMedicalPolicy-RealWorldEvidence@fda.hhs.gov

