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ABSTRACT: Real-world evidence (RWE) provides a potential rich source of additional information to the body of data available from random-
ized clinical trials (RCTs), but there is a need to understand the strengths and limitations of RWE before it can be applied to clinical practice. To
gain insight into current thinking in clinical decision making and utility of different data sources, a representative sampling of US cardiologists
selected from the current, active Fellows of the American College of Cardiology (ACC) were surveyed to evaluate their perceptions of findings
from RCTs and RWE studies and their application in clinical practice. The survey was conducted online via the ACC web portal between 12 July
and 11 August 2017. Of the 548 active ACC Fellows invited as panel members, 173 completed the survey (32% response), most of whom were
board certified in general cardiology (n = 119, 69%) or interventional cardiology (n = 40, 23%). The survey results indicated a wide range of
familiarity with and utilization of RWE amongst cardiologists. Most cardiologists were familiar with RWE and considered RWE in clinical practice at
least some of the time. However, a significant minority of survey respondents had rarely or never applied RWE learnings in their clinical practice,
and many did not feel confident in the results of RWE other than registry data. These survey findings suggest that additional education on how
to assess and interpret RWE could help physicians to integrate data and learnings from RCTs and RWE to best guide clinical decision making.
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Introduction
Clinical practice guidelines are largely based on published
results from carefully designed randomized controlled trials
(RCTs)'* as they provide for control of bias, meticulous data
collection, and careful selection of patient populations, which
reduce variation that could influence study results.>¢ Regardless
of the therapy being studied, patients who meet the strict
inclusion and exclusion criteria for RCTs tend to be younger,
have fewer comorbidities or less severe/advanced disease, and
may be more motivated to be compliant with treatment proto-
cols than patient populations encountered during routine clini-
cal care,” indicating that results may not be fully generalizable
to patient populations in broader health care settings.®
Demographic groups with high burden of disease (eg, elderly
patients, African Americans) may thus be under-represented
in RCTs;%12 extrapolation of clinical trial data to broader pop-
ulations should be performed with caution.’® Once approved
for clinical use, new drugs are prescribed to a broader range of
patients, who could be less adherent to the dosing regimens
and may require treatment follow-ups compared with patients
studied in RCTs.57:14

Real-world evidence (RWE) relates to the evaluation of the
usage and potential benefits or risks of a drug using real-world

data (RWD), including patient health status, health care, and
outcomes routinely collected from a variety of sources such as
electronic health records, payer claims data, new technologies
for patient-generated data, and dedicated registries.®

RWE is useful in clinical decision making because it is rep-
resentative of diverse patient populations encountered by
health care providers (HCPs). RWE helps to closely analyze
the safety results of RCTs in a diverse population and uncover
rare outcomes associated with long-term therapy. However,
there are limitations associated with RWEs including the
design of the analysis and inability to obtain information due
to incomplete databases or lack of quality RWD.$> While
RWE adds to the body of data from RCTs, it is imperative that
HCPs understand the strengths, limitations, and methodologi-
cal details when assessing and applying RWE to their clinical
practice.

Oral anticoagulation (OAC) in patients with nonvalvular
atrial fibrillation (NVAF) was selected as a suitable therapy area
to assess the impact of RWE in clinical practice. Guidelines sup-
port the use of direct-acting oral anticoagulants (DOACs) (alter-
native to vitamin K antagonists) in patients with NVAF with
history of stroke or transient ischemic attack, or with CHA,DS,-
VASc score =2 because of their predictable pharmacological
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properties and limited food-drug interactions.h® However,
patient- and drug-related factors determine the suitability of
DOAC:S in patients with NVAF.17 A wealth of RWE is available
to guide clinical decision making, but how cardiologists perceive
the clinical utility of this information is unknown.

The American College of Cardiology Foundation (ACCF)
Market Intelligence team surveyed US cardiologists to gain
insight into current thinking in clinical decision making and
utility of different data sources. The survey evaluated the per-
ception of findings from RCTs and RWE studies and their
application in clinical practice and included use of DOAC:s in
patients with NVAF as a specific example. Key points included
the perceived utility of study results, relevant sources consid-
ered when extrapolating to clinical practice, and whether cardi-
ologists view data sources as complementary when treating
patients. The survey assessed whether—and, if so, how—the
survey panel respondents integrate data derived from RCTs
and RWE studies into their clinical practice decision making.

Methods
A survey was developed specifically for use with the ACCF
CardioSurve panel, a group of 548 cardiologists selected from
the current, active Fellows of the American College of
Cardiology (“ACC”) (ACC and ACCEF shall be referred to
hereinafter collectively as “ACC”) by a stratified random selec-
tion technique to obtain a representative sampling of US cardi-
ologists based on key demographics. Survey questions were
developed as a collaboration between the ACC and an advisory
team of cardiologists, funded by Boehringer Ingelheim
Pharmaceuticals, Inc.; the authors and Boehringer Ingelheim
were provided a courtesy copy to review for medical accuracy.
Questions used neutral language and, to avoid biasing the
responses, the funding support for the survey was not disclosed
to participants during the survey. The survey was conducted by
ACC staff, including survey programming, fielding, and analy-
sis, and was in no way influenced by Boehringer Ingelheim, the
authors, or any other party. The full survey (Supplemental
Material- CardioSurve Survey) included 14 questions, request-
ing respondents to rank their answers in order from most to
least important, to indicate their degree of confidence or famil-
iarity with various information sources using a Likert-type
scale (1 = not at all confident/familiar to 5 = extremely confi-
dent/familiar) or to indicate their agreement/disagreement
with specific statements (“strongly disagree” to “strongly
agree”). RWE was defined as evidence “derived from very large
datasets, such as insurance claims databases and electronic
medical records (EMR), representing medical practice among
heterogeneous sets of patients in real-life settings, in order to
determine how new pharmaceutical treatments, perform
beyond the scope of clinical trials.” No differentiation was
made between insurance claims databases and EMR.

The survey was conducted online via the ACC web portal
between 12 July and 11 August 2017, and all panel members

were invited to participate via email. Responses were collated

and analyzed descriptively by the ACC Market Intelligence
office. Statistical analysis of the responses was performed using
SPSS Statistics 23. Responses were also grouped by practi-
tioner experience level, defined as early-career (<10years),
mid-career (11-20years), or late-career practitioner (>20years).
Pearson correlation coefficient tests were used to calculate sig-
nificant associations between variables, with statistical signifi-
cance defined as P < .01 (2-tailed).

Results

Overall, 32% (173/548) of the ACC panel members completed
the survey, and most were board certified in general cardiology
(n = 119, 69%) or interventional cardiology (n = 40, 23%). For
experience level, 54 (31%) were early-career, 39 (23%) were
mid-career, and 65 (38%) were late-career practitioners; 11
(6%) did not specify the level. The representativeness of the
ACC CardioSurve panel on these measures was within 5% of
the active US Fellows of the ACC membership.

RWE ranking among treatment-decision fools: The most com-
monly selected high-tier tools included clinical practice guide-
lines (71%)), followed by clinical trials (43%) and appropriate-use
criteria (24%) (Figure 1a). RWE (mid-tier tool) was ranked
fifth in importance by 21% respondents and first or second in
importance by only 16% respondents.

Experience level stratification was concordant for early- and
late-career practitioners (Table 1).

RWE familiarity and confidence: Majority of participants
(85%) were familiar with RWE, with 21% mid-career, 15% late-
career, and only 4% early-career practitioners (Supplementary
Table 1) considering themselves “extremely familiar” with
RWE.

Participants were assessed on their confidence on RWE
sources such as administrative claims data, EMR, registry data,
pharmacy data, clinician notes, patient forums, and social
media. Approximately 61% of cardiologists, who were familiar
with RWE were very or extremely confident in registry data as
an RWE source, followed by EMR (29%), pharmacy data
(28%), clinician notes (26%), or administrative claims data
(17%). Very few respondents were very or extremely confident
in-patient forums or social media (Figure 1b). Across tenures,
respondents had more confidence in registry data than any
other RWE source listed (Table 2).

Application to practice: Participants familiar with RWE
were assessed on frequency of applied learnings gathered
from RWE into practice. According to the survey results,
about 23% frequently, 48% sometimes, and 21% rarely or
never applied RWE information into practice, with 7% being
unsure. Cardiologists who most likely applied RWE findings
in practice were those who believed in RWE and RCT data
as guidance for clinical decision making (Table 3a) and dem-
onstrated strong confidence in RWE findings (Table 3b and
Figure 1a). Cardiologists were further assessed on clinical
utility of data and insights from RWE studies versus RCTs
(Table 3C).
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Figure 1. (a) Ranking of clinical tools used to inform patient treatment decisions: overall panel responses. Respondents were asked to rank the 9 data
sources from the most important to least important tool (or to “not sure”) when considering patient treatment decisions. (b) Confidence in various RWE
sources: overall panel responses among those who were familiar with the term RWE. Participants who responded that they were familiar with RWE

(n = 147) were asked, “How confident are you in these RWE sources?” Options ranged from “1—not at all confident” through “5—extremely confident,” as
well as the option “not sure” for each data source. Respondents did not need to rank sources in order of confidence (ie, the same answer could be given

for all sources).
Abbreviations: CME, continuing medical education; RWE, real-world evidence.

Table 1. Ranking of clinical tools used to inform patient treatment decisions, according to practice tenure.

TOP 2 PICKS (MOST IMPORTANT [1]/ [2] SCORES) EARLY-CAREER MID-CAREER LATE-CAREER
(<10YEARS) (11-20YEARS) (>20YEARS)
(n=54) (n=39) (n=65)
Clinical practice guidelines 72% 82% 68%
Clinical trials 48% 36% 48%
Appropriate use criteria 22% 33% 20%
Expert consensus decision pathways 17% 13% 20%
Real-world evidence 15% 5% 18%
Journal articles 13% 5% 12%
CME roundtable review of peer-reviewed published evidence 4% 8% 6%
Health-system protocols 4% 3% 2%
Performance measures 2% 5% 3%

Abbreviation: CME, continuing medical education.
Respondents were asked to rank the 9 data sources from the most important to least important tool (or to “not sure”) when considering patient treatment decisions.
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Table 2. Confidence in various RWE sources, according to practice tenure.

TOP 2 PICKS (EXTREMELY EARLY-CAREER MID-CAREER LATE-CAREER
CONFIDENT [5] / [4] SCORES) (<10YEARS) (11-20YEARS) (>20YEARS)
(n=44) (n=32) (n=57)

Registry data 64% 75% 54%

EMRs 32% 41% 21%
Pharmacy data 18% 31% 32%
Clinician notes 27% 41% 23%
Administrative claims data 9% 25% 18%

Patient forums 5% 13% 7%

Social media 5% 3% 2%

Abbreviation: EMR, electronic medical record; RWE, real-world evidence.

Table 3. Perspectives of cardiologists who are more likely to apply RWE findings into their practices, by agree/disagree statements (a), confidence
ratings (b), and general perceptions in comparison to RWE (c).

(a)

AGREE/DISAGREE STATEMENTS CARDIOLOGISTS WHO ‘ALWAYS” PEARSON
OR “OFTEN” APPLY LEARNINGS CORRELATION
FROM RWE (n=34) COEFFICIENT*
RWE and RCT data can provide useful guidance for clinical decision making 100% agree 0.401
RWE enables more effective clinical assessments and decision making over 85% agree 0.481

a broader patient population

RWE allows clinicians to tailor health care decisions more closely to the 79% agree 0.586
characteristics of individual patients

Abbreviations: RCT, randomized controlled trial; RWE, real-world evidence.
*All correlations cited are significant at the P < .01 level (2-tailed by test).

(b)

CONFIDENCE RATINGS CARDIOLOGISTS WHO ‘ALWAYS” OR “OF TEN” PEARSON CORRELATION
APPLY LEARNINGS FROM RWE (n=34) COEFFICIENT*

Confidence in registry data as a source of RWE 71% Extremely/Very Confident 0.413

Overall confidence in findings gathered from RWE 62% Extremely/Very Confident (26% Depends 0.462

on Research)

Confidence in EMRs as an RWE source 56% Extremely/Very Confident 0.506

Abbreviations: EMR, electronic medical record; RWE, real-world evidence.
*All correlations cited are significant at the P < .01 level (2-tailed by test).

(©)

GENERAL PERCEPTION FAMILIAR CARDIOLOGISTS
WHO ‘AGREED” WITH THE

FOLLOWING PERCEPTIONS

(n=147)
RWE and RCTs can each provide useful guidance for clinical decision making 89%
Results from RCTs have greater validity than data from RWE studies for clinical decision making 61%
RWE can be used to tailor health care decisions more closely to the characteristics of individual patients 58%
RWE studies enable more effective clinical assessments due to broader patient population 57%

Abbreviations: RCT, randomized controlled trial; RWE, real-world evidence.
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The Dabi-Riva study: To assess awareness of RWE, partici-
pating cardiologists were asked about their familiarity with a
recent, independently conducted large-scale retrospective anal-
ysis of elderly patients with NVAF in the Medicare claims
database on dabigatran or rivaroxaban.!®

Only 44% of the participants were familiar with this study
(Supplementary Table 2) and of these 64 cardiologists, 58%
would incorporate the findings into their treatment plans.

Perceived benefits of RWE: The respondents were asked to
select benefits of RWE from a provided list (Supplemental
Material-CardioSurve Survey). Approximately 75% of cardi-
ologists indicated that RWE provides clinical insights on
patient populations not tested in RCTs. Two additional bene-
fits included that clinical outcomes could be determined from
a larger patient population than studied in other sources (56%),
and that RWE studies allowed outcome comparisons across
different therapies and between competing agents (50%).

Similarly, participants were asked to consider potential con-
cerns with RWE  (Supplemental Material-CardioSurve
Survey). Most respondents (94%) identified =1 concern, with
5% selecting “not sure” and only 1% selecting “none/no con-
cerns.” The top 3 concerns selected were: “more difficult to rec-
ognize confounding variables in non-randomized studies”
(73%), “possible generation of incorrect or unreliable conclu-
sions” (70%), and “data quality” (69%). The results were con-
cordant across career tenure categories.

Education opportunities: Opportunities for “postgraduate”
education in topics related to RCTs and RWE may help prac-
titioners to better understand and integrate information. In
this survey, all participants (n = 173) were asked about their
level of interest; approximately 64% of respondents indicated
they were very or extremely interested in ACC educational
programs regarding RWE. The preferred educational formats
for the majority of respondents were online or print publica-
tions (Supplemental Table 3).

Discussion
This survey identified several insights into the opinions of cardi-
ologists regarding RWE. Majority of the respondents ranked
RWE as less important than RCTs in treatment decision mak-
ing and considered clinical practice guidelines, as the most
important source of information. Inconsistent use of RWE in
clinical practice guidelines indicate lack of familiarity with how
the data are obtained, how patient groups are defined and con-
trolled for, and how various analytical methods (case-control
groups, propensity score matching [PSM], Cox proportional
hazards regression models, etc.) impact study outcomes in the
available literature.31%20 Regulatory bodies, including the US
Food and Drug Administration, have issued guidance on the
value of RWD, its generation, and use in regulatory decisions.?!
Along with general questions on RWE, the survey used an
independently conducted, large, retrospective study (Zhe Dabi-
Riwa study) published within the year prior to the survey in JAMA
Internal Medicine'® as a specific example to gauge awareness of

RWE and whether the participants felt it had clinical utility or
would influence their clinical practice. While a sizable minority
reported they were familiar with this large RWE study, the
majority of cardiologists were not, suggesting additional educa-
tion from professional societies on the potential utility of RWE
to clinical practice could be useful. Of those who were familiar
with the study, the majority indicated they were likely to incorpo-
rate the learnings from this report into their practice, confirming
that RWE can impact patient care, at least in this field.

In this survey, most cardiologists agreed that results from
RCTs are more valid for informing clinical decisions than find-
ings from RWE studies; however, the majority also agreed that
findings from both RWE studies and RCTs could provide use-
tul guidance for clinical decision making.

Confidence in the reported findings and the underlying
sources of the “raw data” that serve as the basis for the analysis is
essential to the uptake of information generated by RWE stud-
ies. The cardiologists in this survey indicated varying degrees of
confidence in the findings of RWE studies; 26% respondents
indicated they felt their level of confidence would depend
largely on the study itself, presumably reflecting appraisal of the
study design, although the survey question did not draw out
what these respondents looked for in these cases. The concerns
of survey respondents were that RWE is solely retrospective and
generally observational in nature, with confounding variables in
nonrandomized studies leading to possible generation of unreli-
able conclusions. However, RWE studies could also be per-
formed prospectively and the use of PSM could allow for a
more precise estimation of average effect of treatment by reduc-
ing bias due to confounding variables, such as population and
group differences.®?? Pragmatic randomized clinical trial
designs and randomized registry trials provide suggestive RWE
while maintaining the strength of randomized treatment, they
identify correlations between treatments and outcomes without
the strict inclusion and exclusion criteria, and combine a rand-
omization module with unselected consecutive enrollment, ena-
bling inclusion of a broader study population that could reflect
real-world clinical practice and help bridge the gap between
traditional RC'Ts and RWE. Moreover, pragmatic clinical trials
(PCTs) and randomized registry trials are cost effective.32°
Tools such as the Pragmatic Explanatory Continuum Indicator
Summary 2 (PRECIS-2) may be useful as a guide for selection
of the appropriate study design for the intended purpose and
help confirm validity of RWE databases.?

It is hoped that appropriate curation and validation tech-
niques in conjunction with methodological and technical
advances will lead to improvements in data collection and
standardization in RWE studies.?’” Greater use of the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines?® should improve the
robustness of observational studies and thereby HCPs confi-
dence in the results.

Moreover, specialists indicated the benefit of practical guid-
ance and education in integrating information from RCTs and
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RWE. When considering RWE, a clear understanding of the
strengths, limitations, and boundaries of each dataset would
help the reader to identify the appropriate use of the informa-
tion arising from these studies. The ultimate goal would pro-
vide a more complete picture of how individual medication
options impact patient health and overall health care costs, and
their relative roles in the health care armamentarium.29-3!

However, the survey results are a reflection of the knowl-
edge and comfort levels that cardiologists have with RWE, and
the role that these data play in clinical decision making. The
survey only provides a “snapshot” from this therapeutic area
and the responses are limited to the opinions of the ACC car-
diologists included in this survey, in 2017. These findings can-
not be extrapolated to other groups within the health care
professions and may have changed since the performance of
this survey. In addition, the survey assessed cardiologists’under-
standing of RWE on a broad level and confidence with data
sources (eg, registry data, claims data), but did not assess aware-
ness or confidence on PCTs. In fact, opinions were gathered on
RWE in general; however, respondents in the survey had very
different views of varied sources of RWE. Nevertheless, as a
targeted survey, the results provided useful feedback for those
communicating RWE to cardiologists and could be informa-
tive when considering RWE and RCTs in other therapeutic
areas where drugs have patient-specific risk-benefit profiles.

In conclusion, the results indicate a wide range of knowl-
edge and utilization of RWE. Most cardiologists were familiar
with and considered RWE to be a mid-tier data source, useful
in clinical practice. However, a significant minority of survey
respondents had rarely or never applied RWE learnings into
practice, and many did not feel confident in the results of RWE
other than registry data. This suggests the clinical community
may welcome PCTs, which could provide valuable data on
patient groups under-represented in RCTs, while also address-
ing some concerns about study designs employing retrospective
database analysis. Yet, it must be acknowledged that EMR and
similar analyses help in understanding treatment in the real
world and providing education could enable physicians to max-
imize the use of available RWE by improving clinicians’ confi-
dence in interpreting study design and understanding the study
population better. Taken together, the survey findings may help
guide achieve the ultimate goal of integrating data and learn-
ings from RCTs and RWE to best guide clinical decision
making.
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