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When Can We Rely on Real-World Evidence to
Evaluate New Medical Treatments?
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Concerns regarding both the limited generalizability and the slow pace of traditional randomized trials have led to
calls for greater use of real-world evidence (RWE) in the evaluation of new treatments or products. The RWE label
has been used to refer to a variety of departures from the methods of traditional randomized controlled trials.
Recognizing this complexity and potential confusion, the National Academies of Science, Engineering, and Medicine
convened a series of workshops to clarify and address questions regarding the use of RWE to evaluate new medical
treatments. Those workshops identified three specific dimensions in which RWE studies might differ from traditional
clinical trials: use of real-world data (data extracted from health system records or data captured by mobile devices),
delivery of real-world treatment (open-label treatments delivered in community settings by community practitioners),
and real-world treatment assighment (including nonrandomized comparisons and variations on random assignment
such as before-after or stepped-wedge designs). For any RWE study, decisions regarding each of these dimensions
depends on the specific research question, characteristics of the potential study settings, and characteristics of the

settings where study results would be applied.

Traditional randomized clinical trials (TRCTs) often fail to pro-
vide the timely and relevant evidence necessary for regulatory,
clinical, and coverage decisions regarding use of novel medical
treatments or new uses for existing treatments.” Participants in
TRCTs often differ markedly from those treated in community
practice in terms of sociodemographic characteristics, prognostic
characteristics, co-occurring conditions, and motivation or like-
lihood of treatment adherence. The tightly controlled (and typ-
ically blinded) treatments in TRCTs may yield outcomes quite
different from outcomes of more typical treatment by real-world
providers. Relatively small sample sizes sometimes limit TRCTs
to assessment of intermediate or surrogate outcomes (e.g, tumor
shrinkage or reduction in suicidal ideation), rather than the out-
comes of greatest interest to patients, clinicians, and purchasers
(e.g., cancerfree survival or prevention of suicidal behavior).
Concerns regarding the relevance and generalizability of findings
from TRCTs have prompted demands for evidence derived from
real-world settings.z‘3

Efficiency of evidence generation is also a growing concern.
Tightly controlled treatment delivery and research-specific
data collection contribute significantly to the increasing costs of
TRC'Ts, with the median cost of a phase III clinical trial exceed-
ing $100 million* and the mean development cost of bring a new
medication to market exceeding $1.3 billion.> Those rising costs
threaten to slow or restrict development of innovative treatments,
novel usages of established treatments, and efficient comparative
effectiveness trials.>® Narrow eligibility criteria and demanding

assessment protocols slow recruitment, delaying or completely pre-
venting trial completion because of inadequate recruitment.”

The COVID-19 pandemic has dramatically revealed the need for
more efficient and timely evidence generation. The urgent need for
evidence regarding new and re-purposed therapeutics for COVID-19
has prompted both refreshing innovation to improve speed and effi-
ciency”'? and frustration regarding the fragmentation and slow pace
of traditional clinical trials initiated during the pandcmic.1 112

Mindful of the need for more relevant evidence and more effi-
cient evidence generation, the US Food and Drug Administration
(FDA) sponsored a three-part workshop series, organized and
hosted by the National Academies Forum on Drug Discovery,
Development, and Translation on “Examining the Impact of Real-
World Evidence on Medical Product Development.” As described
in recently published procccdings,13 those workshops focused on
aligning incentives to promote appropriate innovation and devel-
oping practical approaches to improve the efficiency and relevance
of evidence generation. As participants in that workshop series, we
now propose specific, practical guidance based on our discussions
during and following those workshops.

Dimensions of RWE

As others have pointed out, > real-world evidence (RWE) may be
best defined by what it is not. By that definition, RWE could include
a range of evidence not generated by TRCTs.™ Recent discussion
by the FDA defines RWE as evidence derived from real-world data
(RWD) rather than data collected by and for research. Studies to
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Table 1 Variation in design of three real-world evidence studies

Data sources

Treatment delivery Treatment assignment

Salford Lung Study Electronic health records and

community pharmacy records

Treatment by community providers following

Patient-level random

study protocol assignment

Ofatumumab Trial Data collected and recorded by

research clinicians in research

Treatment by research clinicians following

Case series compared

study protocol with historical control

database group
IMPACT-Afib Trial Insurance claims generated by Treatment by community providers with no Patient-level random
community providers guidance from a study protocol assignment

generate RWE could differ from TRCTs in any of several dimen-
sions or characteristics.”'® The National Academies of Science,
Engineering, and Medicine (NASEM) workshop series focused on
three of those dimensions. First, generation of RWE usually relies
on RWD, such as records created by routine healthcare operations
or data recorded outside of healthcare settings by mobile devices
and connected consumer devices (fitness monitors, glucometers,
and home blood pressure monit01's).l7’18 Second, studies to gener-
ate RWE may involve treatments delivered in real-world healthcare
settings—or outside of healthcare settings altogether. In those real-
world settings, practice may depart from research protocols, patients
may vary widely in adherence, and blinding or masking of treatment
may not be feasible.'”?° Third, while RWE can be derived using
individual patient randomization, generation of RWE may involve
research designs or mechanisms of treatment assignment other
than patient-level randomization. Those alternatives could include
cluster-level randomization, stepped-wedge designs, nonrandomized

comparisons with contemporancous controls,”** or single-arm
comparisons with historical controls. Each step on this gradient
from patientlevel randomization to completely naturalistic non-
randomized comparison may increase the risk that inference will be
biased by unmeasured confounding.** Any RWE study may depart
from traditional clinical trial methods on any or all of these three di-
mensions: real-world data, real-world treatment, or real-world treat-
ment assignment.

Calls for increasing the use of RWE have focused on two proposed
advantages. First, evidence generated from real-world practice set-
tings using data regarding real-world patients could be more relevant
to real-world decisions." Second, reliance on existing care-delivery
and informatics infrastructure could significantly reduce the time
and expense required to generate useful evidence.”* For any specific
aspect or dimension of RWE, these two motivations may or may not
be aligned. For example, implementation of clinical trials in commu-
nity practice settings may lead to more relevant evidence, but the re-
sulting variability in treatment delivery could increase the sample size
(and cost) required to accurately detect treatment effects. Similarly,
a clinical trial focused on relevant clinical outcomes rather than bio-
markers or intermediate outcomes may require a larger sample and
longer duration of follow-up. The relative importance of relevance,
generalizability, cost, and timeliness may lead to different decisions

regarding methods for RWE studies.
Matching Questions with RWE Design Decisions

Three examples illustrate the range of RWE studies evaluating ef-
fectiveness and/or safety of medical products.
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e The Salford Lung Stucly25 was a community-based random-
ized trial demonstrating the effectiveness of combination flut-
icasone/vilanterol for management of obstructive lung disease.
Investigators hoped to improve generalizability through enroll-
ment of patients treated in community practice and increase
efficiency by using existing health informatics infrastructure.
The trial involved traditional patient-level random assignment
of treatment, and treatments were delivered according to a spe-
cific study protocol. But study data regarding eligibility, base-
line prognostic characteristics, treatment adherence, adverse
events, and effectiveness outcomes were all extracted from real-
world health system and pharmacy records.

o Approval of ofatumumab for treatment of chronic lymphocytic
leukemia®® depended on comparison of outcomes in a single-
arm trial to those in a historical control group. Choice of that
design was motivated by desire to accelerate access to a poten-
tial breakthrough treatment for a life-threatening condition.
The single-arm trial, however, still included several features of
TRCTs: collection of research-specific data regarding patients
treated by research clinicians in research settings.

o The IMPACT-Afib trial®” used a patient-level randomized
design to examine the effect of encouraging open-label use
of oral anticoagulants on treatment initiation (primary out-
come) and risk of cerebrovascular events (secondary out-
comes) in people with atrial fibrillation with indications
for anticoagulation. Design decisions were motivated both
by desire to increase generalizability and (given the sample
size of ~ 80,000 patients) contain study costs. All treatments
were determined and delivered by clinicians in community
outpatient practices, with no study-specific training, treat-
ment protocol, or monitoring of adherence. Study data were
extracted from linked insurance claims databases organized

by the FDA Sentinel program.

Table 1 illustrates how each of these exemplar RWE studies does
or does not differ from a traditional clinical trial in each of these
three dimensions (data sources, treatment delivery, and treatment
assignment). Some discussions of RWE have blurred or conflated
these dimensions. For example, the term “observational studies”
has been used to refer both to use of existing records data sources
(such as EHRs or insurance claims) and to comparisons based on
nonrandomized or naturalistic treatment assignment. While these
two aspects of study design may often be associated in practice,
they are conceptually distinct and have specific advantages and dis-

advantages compared with TRCT.
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The 21% Century Cures Act instructed the FDA to evaluate
greater use of RWE in regulatory decisions regarding medical prod-
ucts. That legislation specifically called for increased use of RWE
in decisions regarding new indications for already-approved prod-
ucts and in postmarketing surveillance. It also explicitly permitted
use of RWE in other regulatory decisions, such as initial approval
of new products. Different departures from traditional clinical trial
methods may be more or less appropriate (or practicable) to inform
different regulatory decisions. For example, decisions regarding ap-
proval of new products can—and have—relied on nonrandomized
comparisons28 and use of data from “real world” sources, such as
data extracted from EHRs and or pharmacy records.” But research
prior to regulatory approval or licensure of a new product is un-
likely to involve loosely controlled treatment delivery by a wide
range of community practitioners. Records data from community
practice are generally not available prior to initial approval of a
novel treatment. In contrast to the initial approval or licensure of
new products, decisions regarding new indications for or adverse
effects of approved products may be best informed by data from di-
verse patient populations treated in community practice settings by
a wide range of practitioners.29 Real-world research to inform reg-
ulatory decisions will often differ from TRCTs, but the specifics
of those methodologic differences will depend on the regulatory
question and the research setting. This overview paper and three
more detailed accompanying papers intend to inform an ongoing
discussion regarding the design and interpretation of RWE studies
to inform a range of regulatory decisions.

None of the above-described departures from traditional
clinical trial methods are new inventions. Initial descriptions
of pragmatic or real-world clinical trials are more than 50 years
old.* Early calls for large simple trials pointed out the advan-
tages in efficiency and scale of conducting trials in community
settings and relying on data collected and recorded for routine

. 132
clinical care.’?

Early descriptions of real-world or pragmatic
randomized trials described potential generalizability advan-
tages of open-label treatment and more real-world variation in
treatment intensity or adherence.®? Comparative effectiveness
research often involves both real-world treatment delivery and
nonrandomized comparisons based on treatments “as used.” The
RWE label could be considered an umbrella term for a range of
research designs and methods already in common use. But the
formal call for increased use of RWE in regulatory decisions
should have important practical implications for various stake-
holders.!* Developers of new medical products will need to con-
sider the potential advantages and disadvantages of RWE studies
in all stages of product development and regulatory submission
(initial approval, approval of new indications, and postmarket-
ing surveillance). Regulators will need to consider the trustwor-
thiness of evidence from RWE studies for regulatory decisions
regarding a range of medical products and clinical scenarios
(potential breakchrough or first-in-class treatments, subsequent
products in an existing class, biosimilars, etc.). The ultimate ev-
idence consumers (guideline developers, clinicians, payers, pa-
tients, and families) will need to consider is how new forms of
evidence can guide clinical and coverage or payment decisions
regarding new treatments or products.

32

Questions for Evidence Generators and Evidence Consumers
Given the distinct dimensions of RWE and the diversity of po-
tential uses, global judgments regarding the validity or utility of
RWE are not possible or useful. For any specific regulatory, clini-
cal, or policy question, it is necessary to consider potential depar-
tures from TRCT methods along each of the three dimensions
described above. For each departure, evidence generators should
examine both potential advantages, in either generalizability or
in relevance or efficiency, and potential threats to valid inference
regarding effectiveness or safety. To support that examination,
the NASEM Workshop Series focused on three specific topics
or questions regarding use of RWE to assess the effectiveness or
safety of medical products:

e Real-world data: When are data from nontraditional sources
accurate and reliable enough to support valid inference?!”!®

e Real-world treatment delivery: When can treatment deliv-
ered outside of traditional research settings (in community
practice or outside of healthcare settings altogether) gener-
ate valid and relevant evidence while assuring participant
safery?™

o Real-world treatment assignment: When can naturalistic or
nonrandomized assignment of treatments support unbiased

L 52122
comparisons:

Each of these questions is intentionally framed in conditional
terms (i.e., When can nonrandomized comparisons support unbi-
ased comparisons?) rather than absolute terms (i.e., Can nonran-
domized designs support unbiased comparisons?). We presume,
for example, that nonrandomized comparisons can support valid
inference in some cases and not in others. For each of these three
questions, the appropriateness of RWE methods to generate valid,
reliable, and actionable evidence will depend on the specific regu-
latory or clinical decision at hand and specific characteristics of the
treatments of interest, possible study settings, outcomes of inter-
est, and potential sources of bias. Addressing these questions will
often require balancing scientific considerations against practical
constraints.

Challenges in delivering timely and robust evaluation of
COVID-19 therapeutics illustrate the relevance of each of these
questions. Uncertainty regarding the provenance and trustwor-
thiness of RWD from health records was central to controversies
regarding both potential adverse effects of cardiovascular drugs35
and therapeutic effects of hydroxychloroquine.** While many
COVID-19 trials have seen slow or failed enrollment,'"'*
allowing more real-world treatment delivery and data collection
have yielded rapid and actionable results."’ Some observational

comparisons have yielded encouraging and highly publicized re-
37,38

trials

sults,”””" accompanied by concern regarding residual confounding
by indication—and sometimes followed by discordant results from
subsequent randomized comparisons.”

These three dimensions of RWD may be linked for practical
reasons. For example, retrospective nonrandomized comparisons
are often practically limited to use of existing healthcare records
regarding treatments delivered under real-world conditions.

Nevertheless, these three dimensions are conceptually distinct.
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Design and implementation of any RWE study require separate
decisions regarding appropriateness of data sources, control or
blinding of treatment delivery, and validity of nonrandomized
comparisons. Those separate decisions each require careful consid-
eration regarding how specific departures from traditional clinical
trial methods will promote efficiency and generalizability while
maintaining scientific validity.

Three companion papers consider each of these three questions
regarding appropriate methods for developing RWE. For each
question, we attempt to identify specific criteria or requirements
that should be considered in the design of any RWE study. These
criteria are intended to serve as decision aids for investigators or
treatment developers designing RWE studies and for the various
stakeholders (regulators, health systems, payers, clinicians, and pa-
tients) who hope to evaluate the validity and relevance of RWE to
a specific decision.
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