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Randomized clinical trials (RCTs) are the widely accepted gold standard for the 
rigorous evaluation of a clinical intervention. To date, most RCTs of drugs 
and medical devices have been traditional, explanatory trials: intended to 

give the intervention its best chance to demonstrate efficacy. However, there are 
multiple well-understood limitations of these traditional RCTs: limited generaliz-
ability because of highly selected populations and trial environments, challenges 
in patient enrollment, high costs, and administrative complexity. To address these 
concerns, there has been increasing interest in conducting clinical trials with more 
pragmatic elements.

Pragmatic trials may be defined as those conducted in real-world, usual-care set-
tings, with the goal of providing evidence to inform whether an intervention should 
be delivered in clinical practice.1 Of course, no trial is either completely traditional 
or completely pragmatic; a continuum exists between these 2 archetypes.2 The em-
phasis on augmenting the number of pragmatic elements in RCTs of drugs has been 
propelled by the 21st Century Cures Act of 2016, which tasked the US Food and 
Drug Administration with creating a framework for the use of real-world evidence to 
support regulatory decision-making. This Framework, published in December 2018, 
specifically describes the potential to use pragmatic or hybrid (ie, combination of 
both pragmatic and traditional) trial designs to generate real-world evidence.

The implications of these shifting paradigms in clinical trial design and imple-
mentation need to be better understood. Although greater use of pragmatic ele-
ments can address many limitations of traditional RCTs, could this shift compro-
mise the integrity of some trial results? Cardiovascular RCTs have become more 
pragmatic in both primary outcomes and follow-up in recent years,3 but can clini-
cal investigators be relied upon for accurate outcome reporting?

Like other elements of pragmatic trials, the certainty and consistency of out-
come ascertainment by clinical investigators lies on a continuum: mortality is un-
mistakable, and objective healthcare utilization (such as an emergency room visit 
or hospitalization) is almost always consistently ascertained. However, other out-
comes, such as myocardial infarction, may be consistently ascertained less often, 
and those with more subjective elements (such as unstable angina) even less com-
monly. Questions about accuracy with investigator reporting are compounded by 
the lack of blinding in routine care, which is considered an attribute of pragmatism 
in RCTs. These outcomes may be more likely to benefit from formal clinical event 
committees (CECs), an explanatory component to RCTs, for harmonized event 
ascertainment. However, CECs are resource-intensive and costly. Therefore, the 
extent to which clinical investigator-reported events can be relied upon for ascer-
tainment of clinical outcomes requires study.

GLASS(Y) Half-Full
Moving Towards Greater Pragmatism in Outcome Ascertainment 
for Clinical Trials
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The study by Leonardi et al4 in this issue of Circu-
lation: Cardiovascular Quality and Outcomes provides 
helpful information about the accuracy of end point as-
certainment through reliance on investigator-reported 
outcomes. Within the Limus Eluted From A Durable 
Versus Erodable Stent Coating trial, a multicenter, in-
ternational RCT comparing ticagrelor and aspirin for 1 
month followed by ticagrelor alone for 23 months with 
standard dual antiplatelet therapy for 12 months fol-
lowed by 12 months of aspirin alone, the researchers 
conducted the GLASSY (GLOBAL LEADERS Adjudica-
tion Sub-Study) at the top 20 enrolling sites. In GLASSY, 
a formal CEC adjudicated investigator-reported end 
points as well as various end point triggers from elec-
tronic case report forms.

Leonardi et al4 determined that CEC adjudication was 
feasible for examination of 4 clinical events: myocardial 
infarction, bleeding, stroke, and stent thrombosis. More 
than 98% of the triggers (either investigator-reported 
or through the electronic case report form) for these 
events could be adjudicated. However, when using CEC 
adjudication as the gold standard, investigator-reported 
events had limited global diagnostic accuracy, ranging 
from 59% (95% CI, 52%–66%) for stent thrombosis 
to 77% (95% CI, 75%–79%) for bleeding. The inac-
curacy of investigator-reported events when compared 
with the CEC stemmed primarily from low negative 
predictive values. A substantial minority, ≈18%, of the 
total outcome events in GLASSY were unreported by 
investigators and identified only through electronic case 
report form triggers and CEC adjudication. Positive pre-
dictive values were higher, ranging from 75% for stent 
thrombosis to 91% for bleeding. Overall, these results 
show both (1) large numbers of outcome events unre-
ported by investigators and (2) smaller, but important, 
numbers of outcome events reported by investigators 
but that did not meet CEC criteria.

The generally weak concordance with CEC findings 
suggests that CEC adjudication has important ben-
efits for improving the accuracy of RCT results over 
investigator-reported events for clinical end points. 
Specifically, the imprecision of effect estimates intro-
duced through investigator reporting could obscure 
the true effect of the intervention. Trials may inaccu-
rately meet noninferiority criteria or inaccurately fail to 
meet superiority criteria. A Cochrane meta-analysis of 
RCTs studying the benefit of adjudication committees 
found that treatment effect estimates assessed onsite 
versus by adjudication committees were nearly iden-
tical, but CECs had the greatest utility when onsite 
investigators were unblinded and there was a high risk 
of misclassification.5

Although CECs provide a crucial role in event adju-
dication, the implementation of several strategies could 
bring greater confidence in investigator-reported event 
ascertainment and, therefore, support more successful 

pragmatic RCT designs. First, local investigators should re-
ceive additional, ongoing training and support in outcome 
reporting. In GLASSY, the event definitions were available 
in the protocol, discussed at investigator meetings, and 
at site initiation and then remote assistance was available 
through a dedicated hotline. Although these are excellent 
informational mechanisms, investigators across heteroge-
neous settings (130 sites across 18 countries in GLOBAL 
LEADERS) will understandably have different standards 
for ascertaining clinical events. A handful of meetings is 
insufficient to make these standards as uniform as CEC 
definitions. One solution would be the implementation 
of midstream evaluation by CECs, such as after adjudi-
cation of a prespecified number of investigator-reported 
outcomes. This real-time, iterative feedback could help to 
improve accuracy of investigator-reported outcomes over 
time, which would be particularly helpful over the course 
of a trial with 2-years follow-up like GLOBAL LEADERS 
and for future RCTs that use the common outcomes of 
myocardial infarction, stroke, and bleeding.

Such feedback, however ideal, is unlikely to be suc-
cessful or well-received without the second needed 
strategy: additional investment in engaging clinicians 
and health system leadership in pragmatic trials. Over-
whelmingly busy clinical schedules mean that, with the 
exception of some clinicians within academic centers, 
few can be successfully engaged in RCTs.1 Over the past 
year, the massive disruptions and stresses from the coro-
navirus disease 2019 (COVID-19) pandemic have com-
pounded these challenges. Therefore, clinicians need 
incentives for the additional time and effort required for 
their participation in conducting high-quality RCTs. This 
engagement includes clinical event ascertainment and 
reporting based on common definitions (as in GLOBAL 
LEADERS), as well as other key steps in pragmatic RCTs, 
such as identification of potential study patients and 
delivery of the study intervention. Without support to 
better align research with clinical care, the notoriously 
nonstop pressures of healthcare delivery will continue 
precluding meaningful clinician engagement.

Therefore, the third and larger needed strategy is 
additional investment in the Learning Healthcare Sys-
tem described by the National Academy of Medicine—
one focused on rigorous testing (through RCTs, when 
possible) of clinical interventions during the course of 
routine care. These systems have been developed in 
specific locations, such as Sweden’s national registries 
and the United Kingdom’s clinical trial units, to pro-
vide the backbone for RCTs with pragmatic elements. 
Such an evidence generation system has been pro-
posed in the United States by leaders of federal health 
and healthcare agencies.6 Reusable clinical trial infra-
structures mean that learning by local clinical investi-
gators would carry through to future studies, thereby 
strengthening the ability to pragmatically ascertain 
clinical outcomes over time.
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Fortunately, novel clinical trial efforts that seek 
to advance this promise of pragmatism will provide 
guidance about if and how to depend upon investi-
gators in routine clinical practice for event reporting. 
The ADAPTABLE trial (Aspirin Dosing: A Patient-centric 
Trial Assessing Benefits and Long-Term Effectiveness) 
relies on clinician-reported data (through a common 
data model, health plan, and claims data) and patient-
reported outcomes.7 For studies in cancer, the minimal 
Common Oncology Data Elements initiative seeks to 
use electronic health record data for outcome ascer-
tainment in a manner that is concordant with an elec-
tronic case report form.8 Similar efforts in cardiovas-
cular medicine could significantly enhance confidence 
in specific investigator-reported outcomes. Linkage of 
RCTs to administrative claims has also shown promise 
in establishing parameters under which routinely col-
lected data can be used for accurate ascertainment of 
some clinical outcomes.9

Finally, future efforts must place patients at the cen-
ter. Patient engagement through digital health tech-
nologies holds promise in having people contribute 
their electronic health record, patient-reported (eg, 
symptoms), and patient-generated (eg, from wear-
able networked devices) data.10 Geofencing data from 
smartphones can also provide information about hos-
pitalizations and length of stay.11 Triangulation of these 
data sources with investigator-reported events could 
strengthen confidence in event ascertainment.

In summary, the GLASSY investigators demonstrated 
that CEC adjudication significantly enhanced the qual-
ity and accuracy of outcome ascertainment compared 
to investigator-reported outcomes in a large, interna-
tional RCT. The glass remains half-full for supporting 
greater pragmatism in outcome ascertainment over 
time through several ongoing efforts and strategies, 
which could herald important advances for the clinical 
trial enterprise—allowing more efficient generation of 
robust RCT evidence to guide clinical practice.
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