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SYSTEMATIC REVIEW

Real-World Evidence to Inform Regulatory
Decision Making: A Scoping Review

, Saskia le Cessie!* , Lotty Hooft>® ,

Maricke S. Jansen"* © , Olaf M. Dekkers"*?
and Rolf H. H. Groenwold"*

Helga Gardarsdottir*®? ® , Anthonius de Boer™’

Real-world evidence (RWE) is increasingly considered in regulatory decision making. When, and to which extent,
RWE is considered relevant by regulators likely depends on many factors. This review aimed to identify factors that
make RWE necessary or desirable to inform regulatory decision making. A scoping review was conducted using
literature databases (PubMed, Embase, Emcare, Web of Science, and Cochrane Library) and websites of regulatory
agencies, health technology assessment agencies, research institutes, and professional organizations involved with
RWE. Articles were included if: (1) they discussed factors or contexts that impact whether RWE could be necessary
or desirable in regulatory decision making; (2) focused on pharmacological or biological interventions in humans;
and (3) considered decision making in Europe or North America, or without a focus on a specific region. We included
118 articles in the scoping review. Two major themes and six subthemes were identified. The first theme concerns
questions addressable with RWE, with subthemes epidemiology and benefit-risk assessment. The second theme
concerns contextual factors, with subthemes feasibility, ethical considerations, limitations of available evidence,
and disease and treatment-specific aspects. Collectively, these themes encompassed 43 factors influencing the
need for RWE in regulatory decisions. Although single factors may not make RWE fully necessary, their cumulative
influence could make RWE essential and pivotal in regulatory decision making. This overview contributes to ongoing
discussions emphasizing the nuanced interplay of factors influencing the necessity or desirability of RWE to inform
regulatory decision making.

Study Highlights

WHAT IS THE CURRENT KNOWLEDGE ON THIS
TOPIC:?

V] Real-world evidence (RWE) is increasingly considered in
regulatory decision making. However, when and to which ex-
tent RWE is considered relevant by regulators remains unclear.
WHAT QUESTION DID THIS STUDY ADDRESS?

M This review aimed to identify factors reported in literature
that make RWE necessary or desirable in regulatory decision
making.

WHAT DOES THIS STUDY ADD TO OUR
KNOWLEDGE?

M The need for RWE was found to depend on (1) the type
of questions that need to be answered in order to facilitate

regulatory decision making; and (2) contextual factors related
to the feasibility and ethical considerations regarding tradi-
tional randomized trials, limitations of available evidence, and
disease and treatment-specific aspects.

HOW MIGHT THIS CHANGE CLINICAL PHARMA-
COLOGY OR TRANSLATIONAL SCIENCE?

[ The results of our review may help sponsors identify when
RWE may be valuable to include in submission dossiers, as
well as provide a basis for regulators for their assessment of
RWE and whether it could be pivotal in regulatory decision
making.

decision making and clinical guidelines. However, real-world
evidence (RWE) is increasingly considered to complement evi-
dence from traditional trials. RWE is information derived from
the analysis of real-world data (RWD), which refers to data

Randomized trials are widely accepted as the gold standard for
the benefit-risk assessment of medical treatments, particularly
for pharmacological treatments. Consequently, evidence from
randomized trials often serves as the foundation for regulatory
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relating to a patient’s health status or the delivery of health care
collected routinely from a variety of sources other than tradi-
tional clinical trials.!

As the development of complex drugs targeting highly se-
lected patient groups becomes increasingly common, traditional
trials to generate pivotal evidence may not always be feasible,”
or they may be unable to answer all relevant questions (e.g.,
about heterogencity of treatment effects, or long-term effects
in gene therapies). The coronavirus disease 2019 (COVID-19)
pandemic has demonstrated the potential of RWE to accelerate
drug development in times of urgent need. Additionally, both
the means of collecting and the methods of analyzing RWD
have advanced over the past few decades (including the contin-
uous advancements in data storage capacity and computational
power), presenting opportunities to generate RWE and take it
into consideration in regulatory decision making.

In response to the changing landscape in drug development
and increasing opportunities to utilize RWE, regulatory agencies
and health technology assessment (HTA) agencies are explorin
how to incorporate RWE into their decision-making processes,z_
The US Food and Drug Administration (FDA), the European
Medicines Agency (EMA), and National Institute for Health and
Clinical Excellence (NICE), among others, have developed RWE
frameworks and guidance documents, and efforts are ongoing to
improve accessibility, quality, outcome harmonization, and gover-
nance of RWD.?~7 Although this work will help increase the po-
tential to generate RWE and enhance its methodological quality,
which is ultimately critical in the acceptability of RWE for regu-
latory purposes, it is still unclear in which scenarios RWE could
best be leveraged to aid decision making.7’8 For instance, should
RWE studies only be used when traditional trials are unfeasible or
unethical, or could RWE studies complement evidence from tri-
als in other scenarios as well? When, and to which extent, RWE
is considered relevant by regulators likely depends on many con-
textual factors, including the regulatory decision to be made. We
conducted a scoping review, in order to identify factors reported in
literature that make RWE necessary or desirable to inform regula-
tory decision making.

METHODS
We followed the PRISMA-ScR statements for reporting our scoping

review.”

Search strategy

We conducted a comprehensive search of five electronic literature da-
tabases (PubMed, Embase, Emcare, Web of Science, and Cochrane
Library) for articles addressing RWE in regulatory decision making.
The search strategy was developed in consultation with an experienced
librarian and included a combination of keywords related to RWD,
RWE, and regulatory science. Because the regulatory landscape can
vary greatly across different geographic regions, including the poten-
tial adoption of RWE into decision-making processes, we decided
to focus our review on two primary regions where RWE adoption
is most advanced and where we deemed the regulatory frameworks
sufficiently similar - specifically, Europe and North America. Our
search strategy incorporated terms targeting the perspectives of coun-
tries within these regions. Furthermore, the search strategy included
terms to target articles written in English and Dutch only. A detailed

search string of the search strategy can be viewed in Supplementary
Material S1. The search was conducted in November 2022 and did
not include restrictions for a specific time period.

In addition to the searching electronic literature databases, we also
searched for gray literature addressing RWE in regulatory decision mak-
ing. Therefore, official websites of several regulatory agencies (EMA,
MHRA, FDA, and Health Canada), HTA agencies (EUnctHTA,
NICE, ZIN, ICER, and CADTH), and research institutes or other
professional organizations involved with RWE (Duke-Margolis Center
for Health Policy, GetReal Institute, ImpactHTA, ISPE, ISPOR,
HTAI, and INAHTA), were searched for relevant information (e.g.,
white papers, frameworks, guidance documents, and guidelines —
henceforth also referred to as articles). Keywords used included vari-
ations of “real-world data” and “real-world evidence.” This search was
conducted in February 2023. A list of website URLSs can also be viewed
in Supplementary Material S1.

Article selection

Several eligibility criteria were used to select relevant articles: (1)
the article discussed factors or contexts that impact whether RWE
could be necessary or desirable in regulatory or HTA decision mak-
ing. We expanded our scope to HTA decision making, as we expect
there to be relevant overlaps between regulatory and HTA domains
regarding the contexts in which RWE could be necessary or desir-
able to inform decision making. The current research is also part
of a larger project which considers both domains. However, for the
purpose of this review, we report specifically on regulatory decision
making (while also including considerations from HTA focused ar-
ticles that are relevant to regulatory decision making); (2) the article
focused on pharmacological or biological interventions in humans.
We focused exclusively on pharmacological and biological interven-
tions (c.g., drugs, biologicals, and gene therapy), and not devices or
digital health innovations, as regulatory requirements and means of
evidence generation for the latter differ significantly; (3) the article
considered decision making in Europe or North America, or without
a focus on a specific region. We considered articles and studies of any
design, but conference abstracts and presentations were excluded.
Articles published in languages other than English or Dutch were
also excluded.

Titles and abstracts of all identified articles were screened for rele-
vance by two reviewers (authors M.J. and R.G.). To increase consistency,
titles and abstracts of the first 100 articles were screened in duplicate.
Discrepancies between the reviewers were resolved through discussion,
after which the remaining articles were screened by a single reviewer. A
single reviewer (author M.].) then reviewed full-text articles for eligibility
according to the criteria listed above. Articles that met the eligibility crite-
ria were subsequently included in the scoping review.

Data extraction and synthesis

Data were extracted using a standardized form encompassing general
article details (e.g., authors, title, year of publication, and journal),
along with a concise summary, the decision-making domains dis-
cussed in the article (e.g., regulatory or HTA decision making), and
stakeholder perspectives that contributed to the article (e.g., regula-
tors, HTAs, and pharmaceutical industry). These stakeholder per-
spectives were interpreted based on the authors’ affiliations listed in
the article.

A thematic synthesis approach was used to analyze the content of
all included articles for contextual factors impacting the necessity or
desirability of RWE in regulatory decision making.10 All sections of an
article were considered (e.g., introduction, results, discussion/conclu-
sion, appendices, ctc.). We used a combination of deductive and induc-
tive coding to identify key themes. Initial coding involved line-by-line
coding, summarizing the data using both descriptive and interpretive
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approaches. An iterative process of reviewing and revisiting the arti-
cles led to refinement of codes and incorporation of new ones. These
codes were subsequently categorized, partially aligning with predefined
themes (i.c., deductive coding), and partially under newly emerg-
ing themes derived from the data (i.c., inductive coding). Predefined
themes were based on an exploratory literature search conducted before
the scoping review, and included epidemiology, feasibility, ethical con-
siderations, and generalizability.

The coding and analysis processes were performed by one reviewer
(author M J.). To ensure consistency of interpretation, the identified fac-
tors, including a sample of the corresponding quotes, were scrutinized by
a second reviewer (author R.G.). Discrepancies regarding the interpreta-
tion of quotes and their corresponding factors were discussed (between
authors R.G. and M.J.), and factors were adjusted if needed. Following
this process, resulting factors, subthemes, and themes were then reviewed
within the entire research team and further refined. Finally, themes and
subthemes were outlined against a medicine’s lifecycle, illustrating poten-
tially varying relevance of contextual factors across its subsequent phases.
ATLAS.ti software (GmbH, Berlin, version 23.2.2.27458) was used for
the coding process.

RESULTS

Search results and article selection

The combined database searches led to a sum total of 1,335 ar-
ticle hits, and 67 articles were identified through the gray litera-
ture search. After the removal of duplicates, 710 unique articles
remained. Following screening of titles and abstracts, 217 articles
were selected for full-text review. Ultimately, 118 articles met
the inclusion criteria and were included in the scoping review.
Figure 1 shows a detailed overview of the selection process.

Of the selected articles, 75 (64%) articles covered regulatory de-
cision making, whereas 18 (15%) articles covered HTA decision
making. Twenty-five articles (21%) covered both regulatory and
HTA decision making. Additionally, authors from various stake-
holder groups contributed to the articles, including (1) regulators,
(2) HTAs and payers, (3) pharmaceutical industry, (4) other com-
panies (c.g., consultancy, data providers), (5) academia and research
institutes, (6) clinicians, and (7) patient representatives. Authors
with an academic or research institute affiliation contributed to 70
(59%) articles, regulators to 33 (28%) articles, HTAs and payers
to 21 (18%) articles, pharmaceutical industry to 38 (32%) articles,
other companies to 32 (27%) articles, clinicians to 14 (12%) arti-
cles, and patient representatives to 1 (< 1%) article. Whereas about
half (58; 49%) of the articles were written by author teams repre-
senting one stakeholder group (regulators: 17 (14%) articles; HTA
and payers: 9 (8%) articles; pharmaceutical industry: 10 (8%) ar-
ticles; other companies: 6 (5%) articles; academia and research in-
stitutes: 16 (14%) articles; clinicians and patient representatives 0
articles), the other half consisted of collaborations between authors
from various stakeholder groups.

Synthesis

In total, 2 major themes, 6 subthemes, and 43 individual factors
were identified (see Table 1, Figure 2). A comprehensive de-
scription of each individual factor, including illustrative quotes
and complete reference list of the included articles, are detailed
in Supplementary Material S2. Furthermore, Table S2 of this

Identification of studies via databases

‘ | Identification of studies via other methods

Records identified from (n = 1335) Records identified from
S websites of (n = 67)
'§ 401 PubMed
o 481  Embase 32  Regulatory agencies *
= 241 Emcare 19  HTA agencies t
g 240  Web of Science Duplicates removed (n = 790) 14 Research institutes Duplicates removed (n = 2)
- 72 Cochrane Library 2 Professional organisations §
_ 4
Records screened (n = 645) Records excluded (n = 488)
v
= R ht f ieval i
£ efons sought for retrieva Reports not retrieved (n = 5) ReEorts sought for retrieval Reports not retrieved (n = 0)
@ (n=157) (n=65)
g
»n
4 4
Reports assessed for eligibility Reports excluded (n = 63) Reports assessed for eligibility Reports excluded: (n = 36)
(n=152) (n =65) ’
47 No contextual factors
1 Not about RWE 36  No contextual factors
— 12 Not pharmacological
treatments
2 Not English or Dutch
3 1 Poster presentation
°
% Reports included in review
= (n=118)

Figure 1 PRISMA flow diagram of the article selection process. *EMA, MHRA, FDA, and Health Canada. TEUnetHTA, NICE, ZIN, ICER, and
CADTH. 1¥Duke—Margolis, ImpactHTA, and GetReal Institute. 8$ISPE, ISPOR, HTAI, and INAHTA.
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Table 1 Overview of major themes, subthemes and factors that increase the desirability or necessity of RWE in regulatory

decision making

Theme 1: Questions that can be answered with RWE and
facilitate regulatory decision making

Theme 2: Contextual factors that increase the desirability
or necessity of RWE in regulatory decision making

Subtheme 1.1: Epidemiology

Subtheme 2.1: Feasibility

Disease epidemiology

Rare populations

Incidence, prevalence, event rates

Recruitment difficulties

Natural history of a disease

Time constraints

Population characteristics

Resource constraints

Landscape of standard of care and treatment patterns

Long-term outcomes

Regulatory purposes of epidemiological data

Rare outcomes

Contextualization (general)

Subtheme 2.2: Ethical considerations

Contextualization single arm trial (informal)

High unmet need

Contextualization single arm trial (external comparator arm)

No equipoise

Support orphan designation

Vulnerable populations

Substantiation of trial design

Other ethical considerations

Subtheme 1.2: Benefit-risk assessment

Subtheme 2.3: Limitations of available evidence

Pre-approval benefit-risk

Generalizability

Expedited or adaptive approval pathways

Representativeness of end point

Post-approval benefit-risk

Representativeness of patient characteristics

Continued monitoring of benefit-risk

Representativeness of patient behavior

Post-approval safety

Representativeness of treatment setting

Post-approval effectiveness

Representativeness of treatment protocol

Conditional approvals

Less robust trial evidence

Evidence gaps related to benefit-risk

Crossover issues

Heterogeneity of treatment effects

Limited existing knowledge

Optimal dosing and frequency of administration

Subtheme 2.4: Disease and treatment-specific aspects

Co-prescribing

Complex treatment settings

Label modifications

Vaccine research

Population

Changing drug effectiveness over time

Indication

Other label changes

Evaluation of risk minimization measures

A comprehensive description of each individual factor, including illustrative quotes and references of the included articles, are detailed in Supplementary
Material S2. Furthermore, Table S2 of this document gives an overview of the references, including their counts, that contributed to each factor.

RWE, real-world evidence.

document gives an overview of the references, including their
counts, that contributed to each factor. Here, we describe the
major themes and subthemes.

Theme 1: Questions that can be answered with RWE and facilitate
regulatory decision making. The first major theme focuses on
content-related questions that need to be answered in order to
facilitate regulatory decision making, and which of these questions
can be answered with RWE. It comprises two subthemes:
questions that are related to epidemiology, and questions that are
related to aspects of the benefit-risk assessment.

Subtheme 1.1: Epidemiology. Certain questions naturally lend
themselves to be answered with RWE. These include questions
related to disease epidemiology, such as disease incidence,
prevalence, natural history, patient demographics, and the

landscape of standard of care. This information has a myriad of
purposes within the realm of regulatory decision making. It not
only provides clinical context to aid in interpreting the results of
traditional trials, butit can also specifically be used to contextualize
single arm trials, cither informally or through the utilization of
external comparator arms. Moreover, epidemiological data holds
pivotal value in guiding decisions regarding orphan designations.
Additionally, it can serve as substantiation of clinical study design
choices, such as the single arm trial, and could be used during
scientific advice meetings.

Subtheme 1.2: Benefit-risk assessment. Although the randomized
controlled trial is widely accepted as the gold standard for benefit—
risk assessment of pharmacological interventions, the use of RWE
to inform the initial benefit-risk assessment is typically limited,
except for expedited or adapted approval pathway settings. In

VOLUME O NUMBER O | Month 2024 | www.cpt-journal.com

85UB01 SUOLUWLIOD SAITERID 3|qedl|dde au) Aq pauBA0B ae a1 YO ‘35N JO SaINI 10) AIRIgITBUIIUO ADIA UO (SUONIPLOO-PLR-SLLBYLICY" A3 1WA | PUIIUO//'SNIY) SUOIIPUOD PUE SWLS | 84} 39S *[202/€0/20] U0 ARRIqIT 8UIUO ABIM ‘UepR1T JO ASIBAIUN Aq 8TZ€ 140/200T 0T/10p/00 Aa| 1M AReq1pu|u0°1dase/SANY WOl papeojumod 0 ‘SES9ZEST



SYSTEMATIC REVIEW

Pre-authorization
Scientific advice

Pre-
clinical

Clinical development

Review Post-authorization

Post approval
obligations

Relevance of factors overall

Questions

Epidemiology: contextualisation

Epidemiology: orphan designation

Epidemiology: substantiation study design

Benefit-risk: expedited / adaptive approvals
Benefit-risk: continued monitoring
Benefit-risk: conditional approvals
Benefit-risk: evidence gaps

Benefit-risk: label modifications
Benefit-risk: evaluation of risk minimization

Contextual factors

Feasibility

Ethical considerations

Limitations available evidence

Disease & treatment specific complexities

Figure 2 Simplified schematic of a medicine’s lifecycle and its developmental stages along with regulatory decision-making processes, is
depicted. The relevance of different subthemes is hypothesized against this lifecycle. Questions that can be answered with RWE and facilitate
decision making are most prominent in the post-approval phase. However, supportive epidemiological data to provide clinical context can

be helpful at any timepoint. Contextual factors, such as feasibility or ethical considerations, are likely to play a role at any given phase of

a medicine’s lifecycle (e.g., if a traditional trial is unfeasible to conduct due to certain contextual factors in the pre-approval phase, these
factors are likely to continue to play a role in the post-approval phase). RWE, real-world evidence.

these settings, the conduct of randomized controlled trials is
often hampered by feasibility and ethical considerations (c.g., rare
diseases with an unmet medical need). Using RWE in benefit—
risk assessment particularly pertains to the post-approval setting.
A well-known example, and historically the most common use
of RWE in regulatory decision making, includes the continued
monitoring of benefit-risk after initial approval, in particular
concerning long-term safety aspects. RWE studies offer practical
means to track long-term and potentially rare outcomes, where
traditional trials would become unfeasible. Similarly, RWE could
inform other evidence gaps (c.g., heterogencity of treatment
cffects) that pre-approval trials may have been unable to address,
sometimes in the form of post-approval obligations imposed by
regulators. Additional applications include guiding benefit-risk
assessments for label modifications (e.g., potential expansions to
new populations and indications) and evaluation of imposed risk
minimization measures at drug approval and/or post-approval.

Theme 2: Contextual factors that increase the necessity or
desirability for RWE in regulatory decision making. The second
major theme describes various contextual factors that influence
the need for RWE, often stemming from inherent limitations
of the traditional trial or the (im-)possibility to conduct one.
This theme comprises four subthemes: feasibility, ethical
considerations, limitations of available evidence, and disease and
treatment-specific aspects.

Subtheme 2.1: Feasibility. In some situations, conducting of a
randomized controlled trial is unfeasible. RWE studies (c.g., in

combination with a single arm trial) may then provide the most

CLINICAL PHARMACOLOGY & THERAPEUTICS | VOLUME O NUMBER O | Month 2024

viable alternative to generate evidence to inform decision making,
Some of these scenarios are linked to the impossibility to recruit
a sufficient number of participants (e.g., extremely rare patient
populations or other recruitment difficulties, or rare outcomes
requiring exorbitantly large sample sizes). Furthermore, feasibility
considerations are often tied to time and resource constraints (c.g.,
alarge required sample size asks for enormous amounts of resources
and recruitment may take too long, even if hypothetically enough
patients could be recruited; late occurring outcomes may require
a follow-up time that would become cost-prohibitive in case of a
traditional trial; or the conduct of a traditional trial would take
too long, while evidence is needed immediately).

Subtheme 2.2: Ethical considerations. Ethical considerations may
also preclude the conduct of a randomized controlled trial. For
example, when there is a high unmet medical need (i.c., a life-
threatening or severely debilitating disease without an effective
standard of care), it may be considered unethical to withhold a
potentially effective treatment and randomize patients to a control
arm. Similarly, it may be unethical to randomize when there is no
true equipoise. In these scenarios, a single arm trial might be the
only viable option, where RWE could be utilized to contextualize
its results.

Subtheme 2.3: Limitations of available evidence. Certain limitations
tied to evidence of traditional trials could increase the necessity
or desirability of RWE to inform regulatory decision making.
For example, an often-criticized aspect of traditional trials is
the potentially limited generalizability of their results (e.g., due
to strict patient populations included or the use of questionable
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surrogate end points). RWE could provide a complementary role
in the decision-making process by providing more evidence that
has better generalizability. Likewise, if the quality of the trial
evidence is suboptimal, additional RWE of high quality may be
useful. Furthermore, in disease areas with very limited knowledge
in general, the need for epidemiological data (e.g., natural history)
may be emphasized, in contrast to well-known disease areas, such
as diabetes.

Subtheme 2.4: Disease and treatment-specific aspects. Specific
diseases and treatments may also influence the need for RWE
in regulatory decision making. In vaccine research, for example,
traditional trials may face particular challenges (such as non-
serological outcomes that may take a long time to develop or
difficulties in catching herd effects). The collection of RWE may
also be especially important for complex and innovative treatments
for which the biological mechanism is not yet well-characterized
(e.g., “first-in-class” products) and long-term effects are unknown
(e.g., gene therapies). For some innovative therapies, there may be
learning effects present (e.g., cell therapies), where RWE could
prove useful to investigate potentially changing effectiveness over
time.

Contextual factors in practice. Although it is helpful to consider the
themes and factors that influence the need for RWE in regulatory
decision making in isolation, in practice, they do not stand alone.
In practice, a combination of factors will play a role, and the
factors could also influence each other (see Box 1). It is unlikely
that a single reason will be a decisive factor in the consideration of
including RWE in regulatory decision making; instead, it will be
acombination of reasons that make RWE necessary or desirable to
inform regulatory decision making. Furthermore, several overlaps
exist between certain factors (e.g., many of the benefit-risk
assessment questions that may be answered with RWE are linked
to feasibility considerations). Nonetheless, making more explicit
which questions may be answered with RWE as well as which
contextual factors play a role, helps to provide a more complete
overview of how factors contribute and interact in practice, as well
as their potential role across a medicine’s lifecycle (Figure 2).

DISCUSSION

In our scoping review, we included 118 articles, based on which
2 major themes and 6 subthemes were identified, with a total of
43 factors that influence the need for RWE in regulatory deci-
sion making. The first theme concerned the questions that can be
answered with RWE (with subthemes epidemiology and benefit—
risk assessment). The second theme considered contextual factors,
with subthemes feasibility, ethical considerations, limitations of
available evidence, and disease and treatment-specific aspects.

To our knowledge, a scoping review investigating contextual fac-
tors that increase the need or desirability of RWE in regulatory de-
cision making has not been conducted before. Although guidance
documents related to RWE are increasingly developed by regulatory
authorities, details specifying when RWE is desired by regulators to
inform decision making has not been covered. Furthermore, pub-
licly available reports on benefit-risk assessments provide limited

Box 1 Hypothetical scenario of contextual factors in-
creasing the need for RWE in regulatory decision
making

Consider “Hereditary Syndrome X (HSX), a rare genetic
disorder affecting a small population of patients, that leads
to severe organ damage and a drastically reduced lifespan,
and does not have an effective standard of care. A novel drug
that targets a specific genetic variant of HSX shows promise
in halting disease progression based on preliminary data. In
this case, a sufficiently powered randomized controlled trial
may be challenging to perform, as the target population is
small and may be difficult to identify (genetic variant of a rare
disease). Furthermore, given there is a high unmet need and
preliminary results are promising; randomization to a control
arm could be considered unethical.

In this (hypothetical) scenario, the contextual factors that
complicate the conduct of a traditional trial may also be linked
to other factors increasing the need for RWE in regulatory
decision making. For example, because the disease of interest
is rare, existing knowledge about the disease may be limited,
emphasizing the need for RWE (e.g., natural history data) to
provide additional context for regulators during benefit—risk
evaluations. Furthermore, the company developing this novel
drug may be more inclined to request scientific advice or apply
for alternative approval pathways, for which regulators would
require epidemiological data. Because the evidence generation
for the benefit—risk assessment in this scenario is likely going
to be suboptimal, the need for RWE to confirm and assess
benefit-risk long-term is increased as well (e.g., conditional
approval obligations).

This example illustrates how certain contextual factors
may go hand in hand (discases with a high unmet need are
often rare, and existing knowledge may be limited), how some
factors could also influence regulatory decisions to be made
and the need for RWE to facilitate these decisions (e.g., or-
phan designations, scientific advice, and alternative approval
pathways), and that certain factors are likely to influence the
need for RWE throughout the entire medicine’s lifecycle.

Although only a few factors are displayed in this hypotheti-
cal example, in reality, many intricacies and nuances play a
role. Contextual factors are often not a dichotomy but are a
continuum (e.g., the “rarity” of a discase), and so is their im-
pact on the need for RWE, and the eventual need or desire for
RWE in regulatory decision making itself.

information on what role RWE has played in the decision-making
process.”"! Several studies have scrutinized these reports, uncov-
ering valuable insights regarding various RWE applications, lim-
itations highlighted by regulators, and ultimately decisions made
on the basis of the total body of evidence."*'> However, it often
remains unclear whether regulators deemed RWE as necessary,
and what weight they attributed to RWE in the decision-making
process. Furthermore, the inclusion (or lack) of RWE in submis-
sion dossiers may not necessarily align with regulator perspectives
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on its necessity or desirability. The current findings provide a first
step in mapping out in which situations and for which regulatory
questions and decisions RWE could be desirable or even necessary.
Such a framework would be useful for multiple stakeholders.

First, it has the potential to help sponsors identify where RWE
could be valuable, which might beneficially influence the submis-
sion dossier and ultimately the regulatory decision to be made.
Second, from a regulator’s perspective, it could provide an im-
portant aspect of the assessment whether RWE could play a piv-
otal role in the decision-making process. Whereas RWE is always
likely to be supportive (e.g., epidemiological data providing clinical
context), whether RWE could be pivotal, and thus what weight it
should receive in the decision-making process, probably depends
on various factors. One of those factors includes the need or desire
for RWE. Other critical factors include the methodological quality
of RWE (and thereby its validity, including considerations regard-
ing the quality and appropriateness of RWD), the consequences of
the decision to be made, and other contextual factors that increase
the persuasiveness of RWE (see Box 2). The consideration and in-
terplay of all these factors is challenging, and the current overview
can contribute to ongoing discussions about the role of RWE in
regulatory decision making.

In light of these discussions, it is important to note that the de-
sire or need for RWE is not a simple dichotomy, but a continuum
(e.g., ranging from not useful to absolutely necessary), where cer-
tain contextual factors may be more influential than others. For
example, a high unmet medical need and an extremely rare patient
population rendering a traditional trial unethical and/or unfea-
sible, might make RWE necessary to inform regulatory decision
making. In contrast, potential generalizability issues regarding
traditional trial evidence might only make RWE desirable (not
necessary). Future work could focus on further clucidating these
intricacies (e.g., how different contextual factors could be valued
and how they interact). Furthermore, it would be valuable to
obtain validation and further refinement of the themes and con-
textual factors identified in this scoping review from regulatory au-

thorities and other stakeholders. Notably, the EMA’s Methodology

Box2 Contextual factors that increase the persuasiveness
of RWE

Some contextual factors may not necessarily increase the need
or desire for RWE in regulatory decision making, but if pre-
sent, could increase its persuasiveness. Notably, these factors do
not directly describe the methodological quality of RWE, al-
though they may be linked to certain methodological aspects.
e Clinical plausibility

Predictable disease progression
° Dose—response relationship
e Evident outcomes

Large effect size

A comprehensive description of these factors, including illus-
trative quotes and references, are detailed in Supplementary
Material S2.
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Working Party is currently charting a roadmap for development of
RWE guidance. Y This roadmap should not only consider method-
ological aspects of RWE, but should also encompass guidance on
when RWE would be desired by regulators.

The current research is not intended to promote indiscrimi-
nate use of RWE, but to optimize the regulatory decision-making
process. A pivotal future step could involve the formulation of a
regulatory decision-making framework, where distinct sources of
evidence (e.g., traditional trials and RWE) are weighed formally
rather than implicitly. Such an approach would not only navigate
the complexities that arise when evidence from different sources
appears inconsistent or conflicting, but also enhance the trans-
parency and potential consistency of regulatory decision making.
The results of our scoping review could provide a basis for such a
framework that can contribute to the multifaceted considerations
surrounding the integration and weight of RWE in regulatory de-
cision making, alongside ongoing developments in RWE method-
ology and data quality.

Several possible limitations of our study need to be discussed.
First, in our scoping review, we focused on perspectives that apply
globally, or are particular to Europe and North America. Second,
we only considered articles published in English and Dutch. Third,
because our review relied on literature published in scientific jour-
nals and on documents available on public websites, there is a
risk that the information presented is incomplete, as discussions
about the need for RWE in regulatory decision making develop
rapidly. Finally, coding and analysis was performed by one author,
and qualitative analysis can be subject to personal interpretation.
However, identified factors, subthemes, and themes were reviewed
and discussed within the research team and subsequently refined to
increase consistency of interpretation.

CONCLUSION

In conclusion, many factors influence the need for RWE in regu-
latory decision making. A single factor on its own may not make
RWE fully necessary, but jointly multiple factors could make
RWE to be essential and pivotal in regulatory decision making.
This overview provides valuable information that can contribute
to ongoing discussions about the necessity or desirability of RWE
to inform regulatory decision making.
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