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Abstract

Randomized controlled trials (RCTs) are preferred by payers for health technology assessments and coverage decisions.
However, the inclusion of a highly selective patient population and the rigorously controlled conditions in RCTs may not be
reflective of real-world clinical practice. Real-world evidence (RWE) obtained from an analysis of real-world data (RWD)
from observational studies can bridge gaps in evidence not addressed by RCTs and is thus valuable to public and private
payers for decision-making. Through a broad literature search to obtain insights into payers’ experience, we found that payers
have concerns about real-world studies with respect to data quality, poor internal validity, potential bias, and lack of mean-
ingful endpoints. However, they valued RWE to fill evidence gaps not addressed by RCTs, such as high-quality, real-world,
long-term effectiveness and safety data; head-to-head drug comparisons; cost analyses for tiering formulary placement;
medication use and adherence patterns; identification of relevant responder and non-responder patient subpopulations; and
patient-reported outcomes (PROs). RWE can be used to assess clinically meaningful endpoints and gauge the impact of
interventions on the quality of healthcare. Here, we review how payers use or can use RWD on the comparative effectiveness
and safety of treatments, PROs, medication adherence and persistence, prescribing patterns, healthcare resource utilization,
and patient characteristics and/or biomarkers associated with treatment response when making health technology assessments
and payer coverage decisions across therapeutic areas.

Key Points for Decision Makers

Although payers consider randomized controlled trials
(RCTs) the gold standard for decision-making, they also
value real-world evidence (RWE) for evidence gaps not
filled by RCTs.

RWE can provide high-quality data on long-term effec-
tiveness and safety in real-world settings, head-to-head
comparisons, cost analyses for formulary placements,
medication use and adherence patterns, and patient-
reported outcomes; and consequently, can aid payers

in making health technology assessments and coverage
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1 Introduction

Real-world evidence (RWE) obtained from an analysis
of real-world data (RWD) is a valuable tool that can be
used to aid healthcare decision-making [1]. RWD could
be derived prospectively or retrospectively from multiple
sources, including electronic health records, claims data-
bases, pragmatic trials, or registries, but they may also be
gathered from patient-generated sources such as smart-
phones, wearable devices, and survey data [2, 3]. RWD
supplement clinical trial data, which are usually obtained
from randomized controlled trials (RCTs). However, RCTs
include highly selective patient populations in tightly con-
trolled experimental settings [4]. While evidence obtained
from RCTs is considered most reliable, the study popula-
tions may not be representative of real-world patients and
the study logistics may not be representative of routine
clinical practice.

RWE has several applications in the United States (US).
Besides aiding the pharmaceutical industry with drug
development pathways [1] and the US Food and Drug
Administration (FDA) with regulatory approval decisions
and safety monitoring [2], RWE is also used by public
and private payers while making health technology assess-
ments and payer coverage decisions, initially and during
reassessment [5]. Initially, claims-based epidemiological
data can be used to identify the patient population(s) that
may be eligible for a drug and to determine preliminary
cost estimates. During reassessments, RWE can help
guide decisions governing reconsideration of coverage,
discounts, and formulary tiering based on effectiveness
and safety observed during real-world drug use [5]. Here,
we discuss the value of RWE from a payer’s perspective,
highlight the applications of RWE to payers, and illustrate
how RWE has been or might be used to address gaps in
evidence using clinical examples across therapeutic areas.

2 Insights from Payer-Experience Studies

Limited literature exists on how payers utilize available
clinical data for their decision-making. Using a broad
literature review (see electronic supplementary material
[ESM]), we identified six articles summarizing payer sur-
veys (Supplementary Table, see ESM). RCTs were the
preferred source of data for coverage decisions made by
payers, especially those related to initial market access
and pharmacy and therapeutic committee decisions [6-9].
Payers also used systematic reviews and meta-analyses
to assess available evidence and replicability of find-
ings across sources [6]. Although payers continued to
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regard RCTs as the gold standard, they valued RWE to
fill evidence gaps not addressed by RCTs, such as long-
term effectiveness and safety [6, 7, 9]; head-to-head drug
comparisons [6—10]; cost analyses for tiering formulary
placement [6, 7, 9, 11]; medication use patterns, includ-
ing medication adherence [7, 9]; identification of relevant
responder and non-responder patient subpopulations [8,
9]; and patient-reported outcome (PRO) data [10]. Nota-
bly, PRO data were considered especially useful in oncol-
ogy compared with other therapeutic areas, given the high
symptom burden and increased need for palliative care
[10].

Overall, payers considered efficacy, effectiveness, safety,
FDA approval status, availability of alternative treatments,
and acquisition cost of drugs to be important factors in
formulary decision-making [6]. In addition, payers consid-
ered clinical and economic aspects of treatments as equally
important for making coverage decisions [11]. They val-
ued confirmatory evidence that the long-term, real-world
consequences of covering treatments matched the expected
benefits, particularly for high-cost curative therapies [11].

Many payers cited concerns regarding data quality, study
design flaws, potential bias, and lack of meaningful end-
points as barriers to using RWE when making decisions [6,
7, 9]. Notably, a need was identified for continuing education
about the evaluation and use of RWE to better understand
the study methods, findings, and applicability to respective
organizations [7]. Taken together, these payer insights indi-
cate that, while they rely on RCTs for evaluation of com-
parative efficacy and safety of treatments, high-quality RWE
on long-term safety and effectiveness, healthcare resource
utilization (HCRU) and costs, treatment patterns and medi-
cation adherence, PROs, and identification of patient sub-
groups most suitable for treatments are being used or are of
potential use to payers.

3 Role of Real-World Evidence in Bridging
Evidence Gaps

To expand upon our findings from the literature, we sought
to illustrate applications of RWE for payers (Fig. 1), includ-
ing how RWE has been or could be used to fill gaps in evi-
dence across therapeutic areas to aid payer decision-making.

3.1 Comparative Effectiveness

A relatively small proportion of RCTs are head-to-head,
active-comparator studies [12]. RWE can help fill this void
by providing insights into the comparative effectiveness of
drugs in routine clinical practice [1]. Furthermore, as avail-
able treatment options increase, clarity is needed about
which patients are most likely to benefit from the range
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of therapies. An example is the lack of definitive RWE on
the effectiveness of warfarin and direct oral anticoagulants
(DOAC:s; e.g., apixaban, rivaroxaban, and dabigatran) for
non-valvular atrial fibrillation (NVAF) in special patient
populations, such as those who are obese, the elderly, or
those who have specific comorbidities. Large administra-
tive claims databases are an ideal RWD source and they
enable drug comparisons that may or may not have been
performed in RCTs; for example, a number of studies have
evaluated real-world effectiveness of DOACS versus warfa-
rin in large databases [13, 14]. Patient registries are also a
valuable source for evaluating the comparative effectiveness
of treatments in special patient populations; for example,
registry and claims-based studies have evaluated antico-
agulation in patients with atrial fibrillation and comorbid
diabetes mellitus, peripheral heart disease, and a high risk
of bleeding [15]; the comparative effectiveness of DOACs in
morbidly obese patients [16]; and older patients with heart
failure [17].

Pragmatic clinical trials (PrCTs) have features of RCTs
(e.g., randomization) and real-world observational studies
(e.g., routine clinical practice, prospectively collected and
clinically relevant RWD) [18]. Therefore, they can be used
to fill evidence gaps across therapeutic areas and to address
some of payers’ concerns about RCTs (e.g., restrictive eligi-
bility criteria and rigorous monitoring) and real-world stud-
ies (e.g., study design limitations, difficulty in interpreting
results, poor internal validity, and timeliness of results) [6,
18, 19]. For example, patients with chronic kidney disease
often have diverse comorbid conditions, limiting the gen-
eralizability of RCTs that have highly restrictive eligibility
criteria [19]. PrCTs may be ideally suited to address ques-
tions related to the effectiveness of available chronic kidney
disease treatments because of their real-world settings and
corresponding patients, ability to generate clinically rel-
evant results with high external validity and applicability,

and low costs. Some PrCTs have also been criticized because
of their more complex study designs compared with RCTs.
For example, classification of the Salford Lung Study,
which evaluated comparative effectiveness of fluticasone
furoate + vilanterol combination in patients with chronic
obstructive pulmonary disease (COPD) within the prag-
matic framework, was questioned because of a different tar-
get population than that approved by regulatory authorities
[20] and a possibility that the Hawthorne effect—a change
in subjects’ behavior because of their awareness of being
observed—may have impacted treatment outcomes [21].

3.2 Safety Monitoring

Real-world studies can provide information on safety signals
and adverse drug reactions associated with routine clinical
practice. Notably, retrospective observational claims data
studies have found a lower all-cause mortality risk with
DOACS than warfarin among patients aged > 80 years [22],
and among patients aged > 65 years with coronary/peripheral
artery disease [23]. Long-term use of inhaled corticoster-
oid (ICS) in patients with COPD has been associated with
an increased risk of non-fatal pneumonia and other local
and systemic adverse events [24], and while longer dura-
tion RCTs are needed to better understand safety of long-
term ICS use beyond a couple of years, they can be very
costly. Comparable safety outcomes have been reported in
some RCTs [25, 26]; however, results of real-world studies
[27-29] that can be conducted at a much reduced cost have
supported head-to-head RCTs that in general have reported
pneumonia less often among patients receiving non-ICS-
containing treatments (long-acting f,-agonist [LABA]
or long-acting muscarinic antagonist [LAMA]+LABA)
than among those receiving ICS-containing treatments
(LABA +1CS or LAMA +LABA +ICS) [30-34].

3.3 Medication Adherence and Persistence

Medication adherence (taking medications as prescribed
[timing, dosage, and frequency]) and persistence (taking
medication for the prescribed period of time) are particu-
larly important in chronic diseases such as diabetes, heart
disease, and respiratory illnesses, where complex treatment
regimens can negatively affect medication-taking behavior
[35]. Patients in general, and their medication-taking behav-
ior specifically, are closely monitored in RCTs; thus, adher-
ence, persistence, and compliance outcomes may not reflect
actual, real-world patient behavior. In contrast, investigating
medication-taking behaviors is uniquely suited to real-world
studies, where routine follow-up and monitoring occurs [36].

Likewise, RWE can be invaluable when assessing medi-
cation-taking behavior as well as inhaler use and technique
among patients with COPD or asthma. In routine clinical
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practice, patients are not regularly trained or monitored for
proper inhaler technique [37, 38]. As the factors associated
with adherence are multidimensional, well-designed clinical
studies specifically probing reasons patients are more or less
adherent would provide information about patient prefer-
ences. Addressing these patient preferences might improve
adherence and clinical outcomes. Several real-world stud-
ies illustrate this point. In a claims-based study (IQVIA™
Real-World Data Adjudicated Claims) of adherence and per-
sistence among patients with COPD using multiple inhaler
triple therapy, patients were more adherent with two versus
three inhalers, suggesting simplified treatment regimens may
increase adherence and persistence [39]. However, corre-
sponding clinical outcomes were not investigated, precluding
conclusions about whether or not the use of fewer inhalers
was associated with comparatively better clinical outcomes.
However, in another real-world survey of physicians and
COPD patients, increased inhaler satisfaction was associated
with significantly increased treatment compliance, improved
health outcomes, and fewer exacerbations [40].

Finally, identifying patient demographics and character-
istics associated with poor adherence/treatment discontinu-
ation was the focus of several studies [41-43]. Addressing
some of the barriers to optimal adherence (e.g., forgetting
to refill prescriptions), persistence, and compliance (e.g.,
taking one puff instead of two each day) could help improve
clinical outcomes and lower costs [44, 45].

3.4 Healthcare Resource Utilization and Costs

One factor related to higher healthcare spending in the US
compared with other countries is the high cost of phar-
maceutical products [46]. Pharmaceutical cost is indeed a
concern for payers, but payers are also focused on interven-
tions that may reduce the high cost of potentially avoidable
emergency department and hospitalization use [47]. While
payers value RCT evidence in making treatment decisions,
economic endpoints are often not included in RCTs [48].
When evaluating the economic costs and benefits of treat-
ments, payers recognize that estimates may be more reli-
able for mature treatments than for new treatments, and
that estimates are often supported by retrospective database
analyses and decision models [49]. Hospital readmissions
are a potentially avoidable contributor to HCRU that place
a substantial burden on the healthcare system [50]. The US
Centers for Medicare & Medicaid Services uses 30-day
readmission rates as a measure of healthcare quality [51],
and through its Hospital Readmissions Reduction Program
(HRRP), Medicare payments are reduced to hospitals with
excess readmissions for patients initially hospitalized with
acute myocardial infarction, COPD, heart failure, pneumo-
nia, coronary artery bypass graft surgery, or total knee/hip
arthroplasty [51]. Real-world studies can help determine
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readmission rates and identify precipitating factors. Further,
and importantly, large nationally representative data sources
can easily be used. In COPD, analysis of the Nationwide
Readmissions Database, containing inputs from 40 US states
from 2013 to 2014, indicated a 30-day readmission rate of
19.2% following an acute exacerbation [52]. Of interest, this
rate was lower than the estimate of 20.5% found in a study
using data from 15 US states during 2008, before notifica-
tion of the HRRP implementation [53]. Recognizing that
readmission risk after discharge from a COPD hospitaliza-
tion is interwoven with mortality risk in the real world, Ohar
and colleagues demonstrated that a comprehensive care plan
focusing on management of COPD and comorbid conditions
for patients discharged from an acute COPD hospital stay
was associated with a reduction in 30- and 90-day readmis-
sions in a real-world exploratory evaluation [54].

Of note, country-specific guidance on assessing eco-
nomic- and cost-related data for new drugs is provided by
the International Society of Pharmacoeconomics and Out-
comes Research (ISPOR) [55, 56]. Payers are also increas-
ingly interested in not only the costs associated with chronic
and long-term treatment [8] but also the high up-front costs
associated with curative drugs whose offsetting cost ben-
efits may not be realized for decades [11]. Over the last
decade, the development of drugs that are curative and/or
life-changing for individuals with certain diseases has
sparked a greater interest in the value of new drugs. Of note,
forecasts were dire regarding the budget impact of paying
for curative treatments for hepatitis C [57], though some
estimates may have overestimated the actual budget impact
[58]. The US does not have universal healthcare coverage;
historically, formal budget impact analyses have been con-
ducted infrequently in the US [59], but use has increased in
recent years. In a study of budget impact modeling versus
real-world expenses for high-cost drugs, real-world expenses
were usually lower than forecasted by budget impact models
[60], suggesting that the payers recognized the value of these
drugs, but also managed use to specific patient populations
as opposed to having open access for all patients. RWD can
be particularly useful in providing data on disease incidence,
treatment patterns, and disease-related costs for impact esti-
mates [61, 62].

Results of a retrospective study of 1648 patients with
NVAF conducted using medical and pharmacy claims data
showed that although dabigatran had higher pharmacy costs
than warfarin, costs were offset by lower medical costs in
up to 12 months of follow-up because of significantly fewer
physician visits than with warfarin [63]. However, only
direct costs were assessed; evaluation of other parameters,
such as work productivity, would have helped elucidate the
complete costs associated with such treatments. In another
real-world study in elderly Medicare beneficiaries with
NVAF, dabigatran was associated with lower cost and higher
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quality-adjusted life-years compared with rivaroxaban [64].
The study was, however, limited by a short follow-up time.

3.5 Patient-Reported Outcomes

A review of ClinicalTrials.gov for the years 2007 through
2013 reported that>25% of clinical trials used PRO meas-
ures, with the highest use among trials for neoplasms
(>70%), mental and behavioral conditions (approximately
40%), and nervous system conditions (approximately 25%)
[65]. Recognizing that PRO instruments can provide infor-
mation on benefit and risk of pharmaceutical products based
on PRO data, the US FDA in 2009 issued guidance on incor-
porating PROs in product labeling claims [66]. This was
followed several years later by the FDA patient-focused drug
development initiative [67]. Payers are also increasingly rec-
ognizing the importance of patient perspectives and PROs
in market access and reimbursement decisions [10]. Of note,
while disease impact on work productivity costs (to include
absenteeism and/or presenteeism) may be included in eco-
nomic evaluations, and may be particularly meaningful for
a condition such as irritable bowel disease that impacts a
much younger population [68], to date productivity costs
have been minimally included in cost-effectiveness evalua-
tions oriented to payers [69, 70].

When using RWD to develop RWE, results of PROs
and claims-based studies may not always align [71]. For
example, in one study, 47.9% of patients with NVAF were
adherent to oral anticoagulant therapy per pharmacy claims
data (using proportion of days covered), while only 37.2%
were adherent according to patient self-reporting (using the
8-item Morisky Medication Adherence Scale [MMAS-8]).
The different findings may, in part, be attributed to the dif-
ferent methodologies: claims-based data provide long-term
adherence data, while the MMAS-8 provides data about
a patient’s recall of recent medication use [71]. Further
research is warranted to elucidate the sensitivities of differ-
ent measures in predicting various outcomes. These results
also highlight the need to understand the limitations associ-
ated with different methodologies and the need to consider
multiple RWD sources while making decisions.

3.6 Informing Personalized Medicine

Patient characteristics and/or biomarkers associated with
treatment responses can be evaluated in long-term obser-
vational studies, and a number of clinical factors correlated
with response to drugs across therapeutic areas in real-world
studies [72, 73]. However, not all clinical factors identified in
RCTs or real-world studies are sufficiently predictive and/or
useful in routine clinical settings. Not surprisingly, identifi-
cation and validation of biomarkers predictive of treatment
response have gained attention, leading to establishment

of registries that include biomarker data [74—77]. Registry
data are already being used to identify predictive biomarkers
of treatment response across disease states [78, 79]. RWE
can also reveal unmet treatment needs in patient subgroups.
Findings from IDEAL (Identification and Description of
sEvere Asthma patients in a cross-sectionaL study) [80]—a
prospective, global, observational study conducted to iden-
tify and characterize patients with severe asthma eligible for
biologic therapy with mepolizumab, omalizumab, or res-
lizumab—highlight that limited treatment options beyond
high-dose ICS and oral corticosteroids are available for most
patients with severe asthma.

4 Discussion

While RCTs remain the gold standard for making cover-
age and reimbursement decisions, payers recognize the role
high-quality RWE can play [7-9, 81]. Payers are interested
in real-world, long-term, comparative effectiveness and
safety data from head-to-head comparisons with current
standard of care, as well as RWD about prescription pat-
terns and medication adherence, HCRU, costs and economic
endpoints, PROs, and the identification of distinct patient
subpopulations for personalized medicine [6-9, 11]. We
illustrated the applications of RWE in bridging evidence
gaps. However, real-world research has the potential to
play a larger role in addressing gaps in evidence with RWD
across therapeutic areas. For instance, COPD is associated
with a high hospital readmission rate post-exacerbation,
but information about the interventions most effective at
preventing readmissions is often conflicting [82—-84]. Fur-
thermore, information about the impact of comorbidities on
outcomes of non-pharmacological COPD treatments, such
as pulmonary rehabilitation, is limited [85]. Linking poor
medication adherence to different treatments to clinical and
economic outcomes in chronic diseases such as COPD will
also be meaningful to payers interested in the long-term
clinical and financial aspects of treatments. In the absence
of head-to-head RCTs, emerging RWE can fill this evidence
gap. In addition, RWE will be crucial to understand how
high costs of biologics compare with traditional therapies.
Exploring the potential use of biologics, not just as late-stage
treatment but at earlier stages, may also be possible through
investigation of claims databases.

A distinct gap exists between payers’ expectations and
the current state of comparative effectiveness research [9].
Payers also differ in the extent to which they use RCTs and
RWE to inform their decisions. Moreover, the relative value
of each type of evidence used by payers varies and is not
transparent, making a study design that fulfills different
payer demands difficult [8]. Payers prefer to use RCT data
validated in real-world studies, where outcomes in their
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plans’ membership reflect RCT findings. Practically, PrCTs
could assume a more prominent role in payers’ decision-
making considering their use of randomization, inclusion
of appropriate comparator arms, and generation of data that
are reflective of real-world populations [8].

Factors that limit the use of RWE include concerns about
study design limitations; poor internal validity; lack of trans-
parency in research methods and analyses used; delays in
obtaining results in time for pharmacy and therapeutic com-
mittee decisions; potential bias; and a lack of budget, skilled
support staff, and training to evaluate observational studies
[7-9]. While assessment tools are available for the interpre-
tation and use of RWE aimed at payers [86—88], no guidance
is available on how to interpret the entire body of evidence
(RCTs and RWE) available to payers. With the availability of
data from different clinical trials and real-world settings, the
complexity of evidence available to the payer has increased
exponentially, necessitating the need for advanced tools to
analyze the high volumes of data efficiently.

5 Conclusion

Although RCTs remain crucial for coverage and reimburse-
ment decisions by payers, RWE can be employed to assess
clinically meaningful endpoints, gauge the impact of inter-
ventions on the quality of healthcare, and help payers make
appropriate data-driven decisions.
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