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Abstract
Real-world evidence (RWE) is increasingly contributing to more informed decisions regarding the optimal access to and use 
of therapeutics to improve patient outcomes. However, in many cases, a disconnect between evidence derived from clinical 
trials and the RWE that follows market approval impedes the potential value and widespread adoption of RWE to optimize 
patient care. Collaborators with the Learning Ecosystems Accelerator for Patient-centered, Sustainable innovation (LEAPS), 
a major project of the Tufts Medical Center [formally Massachusetts Institute of Technology (MIT)] NEW Drug Develop-
ment ParadIGmS (NEWDIGS) initiative, propose assessing the relationship between efficacy endpoints used in randomized 
controlled trials (RCTs) and effectiveness measures that inform treatment decisions within real-world clinical settings as 
one way to bridge this divide and further leverage RWE to improve care and patient outcomes. This commentary outlines 
elements of an endpoint concordance study using Rheumatoid Arthritis as a case study. The authors describe the ways in 
which better understanding of the relationship between effectiveness and RCT endpoints could improve the confidence in 
and adoption of RWE by both contextualizing existing RWE as well as identifying ways in which to improve the value of 
RWE in improving care and outcomes.
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Commentary

Understanding the real-world performance of therapeutics in 
the evolving clinical context in which they are being used is 
critical to shaping clinical practice and informing decisions 
regarding their access and use. While the potential of real-
world evidence (RWE) to inform health care decisions and 
ultimately improve patient outcomes is increasingly recog-
nized [1–8], there is usually a disconnect between the evi-
dence derived from clinical trials and the RWE that follows, 
due at least in part to differences between the efficacy meas-
ures used in randomized controlled trials (RCTs) and the 
effectiveness measures commonly used in clinical practice. 

A better understanding of this gap between the RCT effi-
cacy endpoints and the clinical effectiveness measures that 
inform real-world treatment decisions by key stakeholders 
(regulators, payers, clinicians, and patients) is critical for 
optimizing the adoption and value of RWE in improving 
patient well-being.

RCTs are intended to isolate a medical product’s treat-
ment effect in support of regulatory evidence requirements 
for approval and as such incorporate key design features 
such as strict inclusion/exclusion criteria, randomization, 
masking, and standardized procedures and assessments to 
reduce variability. However, because of the typically con-
trolled settings and narrowly defined patient populations, 
evidence derived from the RCTs does not adequately inform 
decisions regarding access to and use of the medical prod-
uct in real-world settings characterized by heterogeneity of 
patients and clinical care environments. Augmenting evi-
dence from RCTs with RWE is crucial to optimize treatment 
regimens and improve patient outcomes.

LoCasale et al. [9] describe the disconnect between RCTs 
and RWE and propose bridging this divide by incorporating 
endpoints used in real-world clinical practice into pivotal 
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RCTs when possible. While this approach would gener-
ate valuable information, its applicability to real-world 
treatment decisions remains limited due to the differences 
between the research environment of RCTs and the clinical 
practice patterns of routine care. Rather the reverse, assess-
ing the relationship between clinical effectiveness measures 
and RCT endpoints in the real-world clinical practice set-
ting in which they are used to direct treatment decisions, 
has the potential to impact the role of RWE-based clinical 
decision-making more broadly. Evaluating metrics such as 
the concordance between RCT and RWE assessments within 
a real-world setting offers the potential to “calibrate” end-
points used in RCTs versus those used in RWE studies. Such 
an approach may improve confidence in RWE more broadly 
and enable greater adoption of RWE to inform decisions 
of regulators, payers, providers, and patients. (Fig. 1) This 
concept is also an important step towards broader imple-
mentation of point-of-care platforms designed to meet the 
evidentiary needs of precision medicine [10–13].

Collaborators with the Learning Ecosystems Accelera-
tor for Patient-centered, Sustainable innovation (LEAPS), 
a major project of the Tufts Medical Center [formerly 
Massachusetts Institute of Technology (MIT)] NEW Drug 
Development ParadIGmS (NEWDIGS) initiative, propose 
the design of an endpoint concordance study as one way to 

bridge this gap and further the broader goal of LEAPS to 
modernize how we plan, produce, and use RWE to advance 
the knowledge, practice, and sustainability of precision 
medicine [14–16]. The endpoint concordance design was 
developed within the larger concept of an Adaptive Point-
of-Care (APoC) platform using Rheumatoid Arthritis (RA) 
as a case study. Briefly, the RA APoC platform would inte-
grate elements of adaptive clinical trials [11, 17, 18] (e.g., 
response adaptive randomization, disease-focused platform 
infrastructure) and point-of-care study designs [12, 13] into 
a perpetual learning platform embedded in clinical care to 
assess the comparative effectiveness of therapeutic regi-
mens for RA subpopulations. RA was selected as the initial 
LEAPS case study in part because of the critical knowledge 
gaps in RA care that impede regimen optimization. In the 
2021 American College of Rheumatology (ACR) Guidelines 
for the treatment of RA, the evidence level for most of the 
recommendations was rated as very low or low certainty and 
the guideline panel identified several key clinical knowl-
edge gaps including comparative effectiveness evidence 
to inform optimal treatment selection between therapeutic 
classes, adding versus switching therapeutics, de-escalation 
or stopping, and predicting response [8]. Indeed, many RA 
treatment decisions are influenced by providers’ prior expe-
rience and treatment setting (e.g., academic center versus 
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community care) as well as non-clinical factors such as 
payers’ formulary or step therapy requirements [19]. Nar-
rowing the disconnect between RCT and RWE in RA could 
begin to address these knowledge gaps. Furthermore, RA 
provides a good illustration for an endpoint concordance 
study as endpoints in RA are more subjective than in other 
disease and therapeutic areas, e.g., HbA1c level for diabetes 
and cardiac events, and therefore more subject to variation 
in assessment.

The general concept of an endpoint concordance study 
within a real-world clinical practice setting is to assess all 
patients in the study for both the routine measure(s) typically 
employed by the practice clinicians [clinical effectiveness 
measure(s)] and the endpoint(s) used in pivotal RCTs. To 
reduce bias, the order of assessment (i.e., effectiveness-RCT 
vs. RCT-effectiveness) would be randomized by patient. 
Additional strategies to reduce bias such as having differ-
ent providers assess the effectiveness versus RCT endpoint 
could be considered if operationalizable. The concordance 
of the two different endpoints could then be evaluated using 
the appropriate statistical methods [20]. For the RA design 
case, the proposed endpoint concordance study would lev-
erage the APoC platform at the treatment timepoint of con-
ventional synthetic disease-modifying anti-rheumatic drugs 
(csDMARD) failure and initiation of second-line treatment 
with biologic DMARDs (bDMARDS). Within the context of 
this larger study, a subset of provider groups would collect, 
at baseline and follow-up, the routine measure typically used 
in their clinical practice, e.g., Routine Assessment of Patient 
Index Data 3 (Rapid-3), Clinical Disease Activity Index 
(CDAI), or Disease Activity Score-28 (DAS-28), as well as 
the RA RCT endpoint. For a dichotomous RCT measure of 
response such as the ACR20, patients would be categorized 
as responders at follow-up by the ACR20 criteria as well as 
by a pre-determined equivalent cut off for the effectiveness 
endpoint, e.g., ≥ 50% improvement from baseline for CDAI 
[21]. The concordance of response to bDMARD treatment 
as assessed by the ACR20 versus the effectiveness meas-
ure could then be calculated using Cohen’s kappa [20]. To 
strengthen the value of this study, potential predictors of 
concordance, such as disease severity and duration, demo-
graphics, and provider or health system profiles, would also 
be analyzed and could lead to the development of enhanced 
multivariable approaches to endpoint definitions.

We recognize that conducting the concordance study 
would impose an additional work-flow burden on the clini-
cal care providers, but believe that study findings would 
ultimately lead to greater efficiencies and effectiveness of 
patient care. With this goal in mind, we would propose to 
expand the study, at least in a subset of settings, to include 
evaluation of performance of other efficacy and effective-
ness measures. For example, the proposed concordance 
study could also be designed to further understand the role 

of effectiveness endpoints in evaluating the performance of 
therapeutics in real-world use by exploring the relationships 
between ACR20 and routine measures of clinical effective-
ness with other measures of disease severity and treatment 
response (e.g., other clinical assessments and patient-
reported outcomes) collected as part of the APoC platform. 
This work would provide insight as to whether the routine 
clinical assessments adequately reflect real-world perfor-
mance of therapeutics, thereby demonstrating the value of 
RWE, or reveal if in some cases it will be necessary to incor-
porate better measures into clinical practice to improve the 
value of RWE.

Results of the proposed endpoint concordance study 
would help contextualize real-world assessment of RA 
treatment response and evaluate the consistency of evidence 
derived across different study designs, clinical settings, and 
populations. Understanding the relationship between RCT 
and real-world endpoints would bridge one element of the 
disconnect between RCTs and RWE, thereby increasing 
confidence in RWE. Greater understanding of this relation-
ship would also identify both how existing RWE is best uti-
lized as well as avenues through which to improve the value 
of RWE. Additionally, learnings would inform endpoint con-
cordance studies in other diseases, further promoting the 
value and adoption of RWE to inform optimal access to and 
use of therapeutics.

The concepts described in this commentary are relevant 
to all stakeholders in the clinical research ecosystem, espe-
cially those planning RCTs or real-world studies. While RA 
was used as a case study, there is value in applying the con-
cept of endpoint concordance across all therapeutic areas, 
especially where there are critical differences between typi-
cal RCT efficacy and RWE effectiveness endpoints. Com-
parisons of RCT versus real-world endpoints in any thera-
peutic area will consider design differences/similarities in 
factors such as timing, measurement error, misclassification, 
and endpoint type. However, the relative importance of and 
focus upon specific items in an endpoint concordance study 
may vary based on the endpoint, indication, and therapeutic 
area, as well as the intended use of the resulting evidence.
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