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A Further Step Toward Meaningful Trial Outcomes for Patients
with Pulmonary Arterial Hypertension: Minimal Important Difference
in 6-minute-walk Distance

Simple tests that measure the distance walked on an even floor have
been used as an objective measure to assess physical performance
since the early 1960s (1). Because the 6-minute-walk distance
(6MWD) test performed as well as 12-minute-walk tests (2), was
easier to administer and was well tolerated by patients, this approach
moved into clinical practice for respiratory patients (Figure 1). In
2002, the American Thoracic Society published a statement to guide
implementation of the 6WMD in clinical practice (3). The first
randomized controlled clinical trial investigating the efficacy of
intravenous epoprostenol in patients with pulmonary arterial
hypertension (PAH) included the 6MWD as an endpoint, and the
6MWDwas thereafter used as the primary outcomemeasure in many
PAH clinical studies. Most often, change in absolute distance walked
between baseline and study completion is reported to demonstrate the

effect of an intervention. More recently, the percentage deterioration
of the 6MWD,mostly as a decrease in 6MWD by 15%, has been
included together with hospitalization and death as part of a
composite endpoint in event-driven trials (4, 5). The 6MWD is widely
used not only as an endpoint in research studies but also to monitor
clinical progress of patients with PAH at the point of care. Thus, the
6MWD is included in all major registries, along with symptoms,
World Health Organization functional class, and brain natriuretic
peptide concentration, as a surrogate for pulmonary hemodynamics.
Overall, the 6MWD is a core measure for risk assessment that guides
therapy selection and escalation for patients with PAH (6).

Over the past several years, many more tests, including different
imaging, assessments of exercise capacity, or physiological measures,
became available in respiratory medicine and were proposed as
markers of risk and trial endpoints. With every measure, the question
arose to which degree a change over time would be perceived by
patients as meaningful, and the term “minimal clinically important
difference” (MCID) was introduced by Guyatt and colleagues (7).
MCID is preferentially determined if well-validated instruments to
assess a patient’s quality of life were integrated into clinical trials to
anchor changes of specific tests to changes of patient-reported
outcomes (7). MCID defined by these anchor-based methods
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integrating patients’ perceptions are clearly preferred to distributional
methods, which calculate MCID from statistical variance (7–10). The
MCID of endpoints should be integrated in sample size calculation
and thus should have a direct implementation in trial design. It was
later suggested that the “C” in MCID should be abandoned because
it is not the “clinical” view that is the important measure but the
health-related quality of life as a pure patient-centered outcome
measure, but this request was not followed by a majority of
publications (11, 12). Thus, the M(C)ID was defined as the smallest
difference in score in the outcome of interest that patients were likely
to perceive as important, as either beneficial or harmful, and that
leads, together with caregivers, to consideration of a change in disease
management (11). It was this patient-centeredness that was claimed
in the subsequent 2009U.S. Food and Drug Administration guidance
for industry and that directed medical research andmany clinical
trials toward inclusion of patient-reported outcomemeasures, which
also allow definition of MCID (13).

In the PAH field, working groups for theWorld Symposium on
Pulmonary Hypertension meetings in 2013 and 2018 called for trial
endpoints that are meaningful for patients (5, 14). The first study on
MCID that focused on 6MWD defined a change by141m; however,
this was calculated using distributional methods (15). A second study
using an anchor-based method found that138.5m in 6MWDmet
the criteria for MCID (16). Both of these approaches were based on
single randomized trials, with the first using a distributional method

and the second using an anchor-based method based on the 36-item
Short FormHealth Survey quality of life questionnaire.

In this issue of the Journal, Moutchia and colleagues
(pp. 1070–1079) performed a comprehensive evaluation of theMCID
in 6MWD based on meta-analysis including datasets of 2,404 patients
enrolled in various randomized controlled trials and validated their
findings using real-life registry data of 537 adult patients enrolled in
the Pulmonary Hypertension Association Registry (17). The present
analysis, based on a very large number of trial participants in the
training dataset, revealed anMCID in the 6MWD of133m,
whereas the validation cohort suggested anMCID for 6MWD of
136m, which was very similar. The large sample size allowed the
investigators to perform different subgroup analyses, which
interestingly revealed that theMCID did not differ by age, sex, race,
pulmonary hypertension etiology, body mass index, use of
background therapy, orWorld Health Organization functional class.
However, percentage change from baseline 6MWD, which has been
used in several outcome-driven randomized clinical trials in the field
of PAH, revealed considerable heteroscedasticity, suggesting that
using this measure in composite endpoints most likely will have
different implications for MCID than absolute 6MWD. It should
also be mentioned that the presently determinedMCID of the
6MWD for individual patient response and124m as the group
mean difference in PAH trials is based on studies that included
patients with a 6MWD of 150–450m, and thus data reported by

Figure 1. The arrow from top to bottom signifies the timeline over the last 40 years. The ovals linked to the timeline contain important studies on
the implementation of the 6-minute-walk distance (6MWD) in respiratory medicine, especially in the field of pulmonary arterial hypertension
(green), the concept of MID to address meaningful outcome measures for patients (blue), and published studies on minimal important
difference of the 6MWD in patients with pulmonary arterial hypertension (purple). FDA=Food and Drug Administration; MCID=minimal clinically
important difference; MID=minimal important difference; NYHA=New York Heart Association; PAH=pulmonary arterial hypertension.
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Moutchia and colleagues may not apply to more severe PAH, in
which 6MWD is less than this range, or to fit patients with preserved
exercise capacity, in whom cardiopulmonary exercise testing with
assessment of the peak oxygen uptake may be better suited as an
outcomemeasure (18).

The presently discussed paper once again underscores the
importance of including quality of life as an outcomemeasure
in clinical trials. Measuring quality of life as a patient-reported
outcome in clinical practice and as a trial endpoint is important to
determine and verify MCID for other tests, including pulmonary
hemodynamics, imaging, or cardiopulmonary exercise testing. The
comprehensive establishment of theMCID of the 6MWD using a
soundmethod based on a large collective of patients in clinical trials
and validation in a real-life registry will aid in the design of future
clinical trials that aim to advance novel therapies toward regulatory
approval for PAH by relying on meaningful outcomemeasures for
patients who walk between 150 and 450m, regardless of age, sex,
body mass index, race, underlying etiology, and background therapies
(17). However, the search for a valid and significant trial endpoint for
a remaining broad collective of patients with PAH outside of this
6MWD range is ongoing and also which measures would best be
included in event-driven trials. Until this holy grail endpoint is
determined, it seems reasonable to include a combination of
measures, including patient-reported outcomes, biomarkers, exercise
capacity, imaging, and hemodynamics, in future PAH trials, which
will hopefully help to defineMCID for other measures and significant
trial endpoints to improve the quality of life and prognosis of patients
with PAHworldwide.�
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