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Abstract

Background—In the COAPT trial, transcatheter mitral valve repair (TMVr) with the edge-to-
edge device led to reduced heart failure (HF) hospitalizations and improved survival in patients
with symptomatic HF and 3-4+ secondary mitral regurgitation (MR) on maximally-tolerated
medical therapy. Given the advanced age and comorbidities of these patients, improvement in
health status is also an important treatment goal.

Objective—To understand the health status outcomes of patients with HF and 3-4+ secondary
MR treated with TMVr versus standard care.

Methods—The COAPT trial randomized patients with HF and 3-4+ secondary MR to TMVr
(n=302) or standard care (n=312). Health status was assessed at baseline and at 1, 6, 12, and 24
months with the Kansas City Cardiomyopathy Questionnaire (KCCQ) and the SF-36 health status
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survey. The primary health status endpoint was the KCCQ overall summary score (KCCQ-OS;
range 0-100; higher=better; minimum clinically important difference=>5 points).

Results—At baseline, patients had substantially impaired health status (mean KCCQ-OS 52.4

+ 23.0). While health status was unchanged over time in the standard care arm, patients
randomized to TMVr demonstrated substantial improvement in the KCCQ-OS at 1 month (mean
between-group difference 15.9 points, 95% CI 12.3 to 19.5) with only slight attenuation of this
benefit through 24 months (mean between-group difference 12.8 points, 95% CI 7.5 to 18.2). At
24 months, 36.4% of TMVTr patients were alive with a moderately large (=10-point) improvement
vs. 16.6% of standard care patients (p<0.001), for a number needed to treat of 5.1 patients (95%
Cl 3.6 t0 8.7). TMVr patients also reported better generic health status at each timepoint (24-
month mean difference in SF-36 summary scores: physical 3.6 points, 95% CI 1.4-5.8; mental 3.6
points, 95% CI 0.8-6.4).

Conclusion—Among patients with symptomatic HF and 3-4+ secondary MR receiving
maximally-tolerated medical therapy, TMVr with the edge-to-edge device resulted in substantial
early and sustained health status improvement compared with medical therapy alone.

CONDENSED ABSTRACT

In this prospective sub-study of the COAPT trial, we examined the disease-specific health status
outcomes of patients with symptomatic HF and 3-4+ secondary mitral regurgitation randomized to
transcatheter mitral valve repair (TMVr; n=302) versus standard care (n=312). Compared with
standard care, patients randomized to TMVr demonstrated substantially better health status at 1
month with only slight attenuation of this benefit by 24 months. At 24 months, 36% of TMVr
patients were alive with a moderately large improvement in health status vs. 17% of standard care
patients (number needed to treat=5.1).

Keywords
mitral valve regurgitation; transcatheter valve; quality of life

Introduction

Edge-to-edge transcatheter mitral valve repair (TMVTr) with the edge-to-edge MitraClip
device (Abbott, Santa Clara, CA) effectively reduces mitral regurgitation (MR) with low risk
for periprocedural complications (1,2). Although the device was originally approved in the
US exclusively for patients with degenerative (primary) MR at extreme surgical risk, the
Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy for Heart
Failure Patients with Functional Mitral Regurgitation (COAPT) trial recently demonstrated
that the benefit of TMVr extends to patients with heart failure (HF) and functional
(secondary) MR as well (3). In this trial, TMVr reduced HF hospitalizations and all-cause
mortality over 24 months compared with maximally-tolerated medical therapy alone.

Beyond prolonging survival and reducing hospitalizations, improving patients’ health status
(i.e., symptoms, functional status, quality of life) is a key treatment goal of TMVT. In fact,
among older patients with comorbidities and high symptom burden, health status
improvement may be of greater importance to patients than improved survival (4,5). Prior
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uncontrolled studies among patients with symptomatic degenerative MR showed rapid and
marked improvement in health status with TMVr.(6) However, the effect of TMVr on the
health status of patients with HF and secondary MR is not known. To address this critical
gap in knowledge and to better define the full clinical value of TMVr, we performed a
prospective health status sub-study in the COAPT trial.

Study Design

The design(7) and primary results(3) of the COAPT trial (ClinicalTrials.gov:
NCT01626079) have been published. Briefly, COAPT was a multicenter, randomized, open-
label trial of TMVr with the MitraClip device in HF patients with left ventricular ejection
fraction between 20 and 50% and 3-4+ secondary MR who remained symptomatic despite
maximally-tolerated guideline-directed therapy (including use of cardiac resynchronization
therapy when indicated). Patients were randomized 1:1 to TMVr or standard care and
followed through a minimum of 1 year (and up to 2 years) for clinical events and health
status. The study was approved by the institutional review board at each participating site,
and all patients provided written informed consent.

Health Status Outcomes

Health status was evaluated at baseline and at 1, 6, 12, and 24 months from baseline with the
Kansas City Cardiomyopathy Questionnaire (KCCQ)(8) and the Medical Outcomes Study
Short-Form 36 (SF-36) Health Survey.(9) The KCCQ is a HF-specific health status measure
that consists of 23 questions and 5 domains: physical limitation, symptoms, quality of life,
social limitation, and self-efficacy. The first 4 domains are combined into an overall
summary score (KCCQ-0S), which was the primary health status outcome of COAPT.
Scores for domains and the summary score range 0 to 100 with higher scores indicating
better health status. KCCQ-OS scores correlate roughly with New York Heart Association
class as follows: class | ~KCCQ-OS 75-100; class 1l ~KCCQ-0S 60-74; class 111 ~KCCQ-
OS 45-59; and class IV ~KCCQ-OS 0-44,(10) and changes in KCCQ-OS of 5, 10, and 20
points correspond with small, moderate, or large clinical changes, respectively.(11) The
SF-36 is a generic health status measure that provides physical (SF-36 PCS) and mental
(SF-36 MCS) summary scores, which are scaled to an overall population mean of 50 and
standard deviation of 10; higher scores indicate better health status, and the minimal
clinically important change is ~2.5 points (12).

Statistical Analysis

All analyses were performed from the time of randomization using an intention-to-treat
approach. Within each treatment group, mean scores for each of the health status measures
at each follow-up time point were compared with baseline using paired #tests. For the
primary analysis, between-group differences of health status scores of over time were
estimated from piecewise linear regression models with a knot at 1 month. Models included
time (linear and spline), treatment, and the interactions between treatment and time, age, sex,
and severe lung disease. Subgroup analyses explored potential heterogeneity in health status
differences at 1 year of follow-up by introducing interaction terms between treatment and
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patient factors: age (<74 vs. =74 years), sex, lung disease, etiology of cardiomyopathy
(ischemic vs. non-ischemic), left ventricular end-diastolic volume index (<94 vs. =94 ml/
m?2), severity of mitral regurgitation (effective regurgitant orifice <0.4 vs. 0.4 cm?), gait
speed on 5-meter walk test (<0.8 vs. 20.8 m/s), and dependency in activities of daily living.

To aid in clinical interpretability, we performed a series of categorical analyses among
surviving patients and among all eligible patients (including those who died). At each time
point, we calculated the proportion of patients in each treatment group who were alive with a
moderately large health status improvement (change =10 points from baseline), alive with a
large health status improvement (change =20 points from baseline), and “alive and well” as
previously defined (KCCQ-OS =60 and no decline =10 points from baseline) (13).
Proportions were compared between groups at each time point using chi-square tests, and
absolute risk differences (with 95% CI) and numbers needed to treat were estimated. In
addition, an ordinal analysis was performed that calculated the proportion of patients at each
time point who were dead, had worse health status (change <-5), no change in health status
(change >-5 to <5), or improved health status (change =5).

Finally, as a sensitivity analysis, survival and health status were jointly modeled using a
Bayesian approach (14). An important limitation to health status analysis is that health status
can only be assessed in surviving patients. Because patients with worse health status are
more likely to die,(15-17) ignoring these deaths may bias the estimates of health status
upward, as the sickest patients are systematically removed from the analyses due to death. In
this novel approach, survival and health status were jointly modeled to allow the deaths to
inform the health status estimates. A population level piece-wise linear model was fit with a
knot at 1-month and patient- specific trajectories modeled by 3 random effects: baseline
intercept, 1-month intercept, and post 1-month slope—the latter 2 parameters jointly
modeled with the survival data. Joint modeling was done in a fully Bayesian framework, and
priors were selected to be weakly informative, which stabilized the model while allowing the
data to inform the posterior as much as possible.(18) Point estimates and credible intervals
(Crl) were generated for the KCCQ-OS, SF- 36 PCS, and SF-36 MCS scores over time and
the treatment effect of TMVr. The mean treatment effects from these joint analyses can be
conceptualized as the expected benefit of TMVTr if the patient survives to the time point of
interest. All analyses were performed with SAS version 9.4 (SAS Institute, Cary, NC) and R
(R foundation, Vienna Austria), and statistical significance was defined as a 2-sided p-value
<0.05. The primary outcome was the between-group comparison of the KCCQ-QOS over time
with all other comparisons considered secondary; as such, there was no correction for
multiple comparisons (19).

Patient Population

Between December 2012 and June 2017, 614 patients were enrolled in COAPT at 78 centers
in the United States and Canada; 302 were randomized to TMVr and 312 to standard care.

Three patients in the standard care arm did not complete baseline health status measures and
were excluded. Baseline characteristics were well balanced between treatment groups (Table
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1). Mean age of the analytic cohort was 72+11 years, 64% were men, and mean left
ventricular ejection fraction was 31.3+£9.3%.

Baseline Health Status and Within-Group Comparisons

Compliance was high for health status measures over time, with >88% of eligible patients
having KCCQ-OS data at each time point (Online Table 1). Mean KCCQ-OS score at
baseline was 52.4+23.0, with the lowest domain score being quality of life at 44.9+25.7.
Mean SF-36 PCS was 32.8+9.6, and mean SF-36 MCS was 46.0+12.9.

Among patients randomized to TMVr, KCCQ-OS increased by an average of 16.9 points by
1 month (95% confidence interval [CI] 14.2 to 19.6), with similar within-group changes at
later time points (Table 2). All KCCQ domains improved significantly by 1 month, with the
largest change in the quality of life domain (mean change 23.2 points, 95% CI 20.0 to 26.4).
Scores on the SF-36 PCS and MCS both also increased significantly at 1 month, with
changes of 6.0 points (95% CI 5.0 to 7.1) and 4.2 points (95% CI 2.8 to 5.6), respectively.
Among patients randomized to standard care, the KCCQ-OS increased, on average, by 2.1
points in the first month (95% CI -0.1 to 4.3) with small but significant changes at later time
points of 5-6 points and no significant changes in the SF-36 PCS or MCS scores.

Between-Group Comparisons and Subgroups

Among surviving patients at 1 month, the KCCQ-OS increased to a greater extent in the
TMVr arm compared with standard care (mean difference 15.9 points, 95% CI 12.3 to 19.5,
p<0.001; Central Illustration), with only slight attenuation of the treatment effect over time
(mean difference among surviving patients of 14.5 points [95% CI 10.9 to 18.1] and 12.8
points [95% CI 7.5 to 18.2] at 12 months and 24 months, respectively; p<0.001 for both
comparisons). Results were similar for each of the KCCQ domains (Online Table 2). A
similar pattern was observed for both the SF-36 PCS and MCS, which improved
significantly within 1 month in the TMVr arm compared with standard care, with mean
between group differences of 5.3 (95% CI 3.8 t0 6.8) and 5.2 (95% CI 3.3 to 7.1) points
respectively, and only slight attenuation over time (Figure 1A and 1B). The health status
benefit of TMVr compared with standard therapy was consistent across all subgroups (Table
3; all interaction p-values >0.2), excepting cause of cardiomyopathy; patients with an
ischemic cardiomyopathy appeared to derive greater health status benefit from TMVr
compared with those with a nonischemic cardiomyopathy (p-value for interaction=0.02).
Notably, patients with chronic lung disease, slow gait speed, or dependency in an activity of
daily living tended to have lower KCCQ-OS scores both at baseline and 1-year follow-up.

Ordinal and Categorical Outcomes

Figure 2 shows the proportion of patients by treatment group at each time point who were
dead, worse, unchanged, and improved from baseline according to the KCCQ-OS. At each
time point, more patients who were randomized to TMVr were improved, fewer patients had
significantly worsened from baseline, and fewer had died (with the exception of 1 month)
compared with standard therapy. At 24 months, 39.3% of patients in the TMVr arm were
alive and improved as compared with 20.8% in the standard care arm. Examining different
thresholds of improvement at 24 months, 36.4% of TMVr patients were alive with a
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moderately large improvement in KCCQ-OS vs. 16.6% of standard care patients (number
needed to treat [NNT] 5.1, 95% CI 3.6 to 8.7), and 29.1% of TMVr patients were alive with
a large health status improvement vs. 11.7% of standard care patients (NNT 5.7, 95%CI 4.0
to 10.2; Table 4).

Joint Model Outcomes

Figure 3 shows the estimated health status trajectories for the KCCQ-OS, SF-36 PCS, and
SF-36 MCS with TMVr vs. standard care as derived from piecewise linear regression
(primary analysis) and the joint model that allowed the survival data to inform the health
status estimates. Given the different mortality rates between the two groups, the treatment
benefit of TMVTr in the joint Bayesian model was greater than was estimated in the primary
analysis at each time point. At 1 month, the mean treatment difference between TMVr and
standard care in the KCCQ-OS was 18.5 points (95% Crl 14.3 to 22.7) using the joint
approach, as compared with 15.9 points in the original model (Online Table 3). Furthermore,
after accounting for the competing risk of mortality in the joint models, there was no
attenuation in the treatment benefit of TMVr over time, with a mean difference in the
KCCQ-OS of 18.7 points (95% Crl 14.1 to 23.3) at 12 months and 18.9 points (95% Crl
11.4 to 26.0) at 24 months. Similar patterns were observed for the SF-36 PCS and MCS.

Discussion

In the COAPT trial, TMVT led to a substantial reduction in mortality and HF hospitalizations
over 24 months compared with standard care in patients with HF and 3-4+ secondary MR.
(3) In this integrated sub-study, we found that TMVr also provided substantial benefits in
terms of symptoms, functional status, and quality of life. The health status benefit of TMVr
was moderately large and fully evident by 1 month. Among surviving patients, there was a
slight attenuation of the health status effect over 24 months of follow-up; nonetheless, there
was substantial sustained health status benefit at 12- and 24-month follow-up. In secondary
analyses that accounted for bias due to exclusion of patients who died, the expected health
status benefit with TMVr over standard therapy alone was stable over the full 24-month
follow-up period. Although deaths were common in both treatment groups owing to
advanced age, comorbidities, and underlying cardiomyopathy, a higher proportion of
patients who were randomized to TMVr were alive with clinically meaningful improvement
in health status at every follow-up time point. Indeed, our study suggests that only 5 patients
would need to be treated with TMVr in order for 1 additional patient to be alive with a
moderately large health status improvement at 24 months. Finally, the health status benefits
of TMVr compared with standard care were consistent across all pre-specified subgroups
except cause of cardiomyopathy, for which patients with ischemic cardiomyopathy appeared
to derive greater health status benefit from TMVr compared with patients with nonischemic
cardiomyopathy.

Since COAPT was the first randomized trial to collect detailed disease-specific and generic
health status data for patients with secondary MR randomized to TMVr vs. standard care,

there are limited data to serve as a basis for comparison. Two previous observational studies
that included patients with both degenerative and functional MR (60-70% functional) found
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that TMVr was associated with mean reductions (improvements) of ~13 points in Minnesota
Living with Heart Failure Questionnaire score compared with baseline(20,21)—roughly
equivalent to a 14-point increase in the KCCQ-0S.(22) In a recent analysis from the
ACC/STS Transcatheter Valve Therapy Registry, patients treated with TMVr (89% of whom
had degenerative MR) had a mean change in KCCQ-OS of 25 points by 1 month, which
remained stable among surviving patients through 1 year. Patients with degenerative MR
appear to have greater improvements in health status after TMVr compared with those with
functional MR, likely due to the greater relative contribution of the mitral regurgitation to
the health status decrement, as opposed to any underlying cardiomyopathy. Importantly, in
contrast to these prior studies, COAPT was restricted to patients with functional MR,
provides longer-term health status follow-up, and is the only health status study to compare
TMVr with a randomized standard care group.

In a study where mortality is not only high but differs between treatments, it is important to
recognize the challenges of interpreting health status outcomes, which can only be observed
in surviving patients. The 1-year quality of life analysis described in the main COAPT
manuscript approached this challenge by imputing missing KCCQ-OS scores to patients
who died from HF as the lowest KCCQ-OS value reported in that time period.(3) This
resulted in a worst-case scenario but ignores the potential variability of health status scores
of patients who died, had they survived. A second strategy (used in the current study) is to
jointly model survival and health status, so that the informative missing data due to deaths
can be integrated into the health status estimates. The resulting estimates thus denote the
expected health status outcomes of the average COAPT patient had he or she survived.
Finally, a third strategy (also employed in this study) is to examine combined outcomes
(e.g., being alive with a clinically meaningful change in health status), which integrates the
two most important considerations of patients and provides enhanced clinical
interpretability.

First, COAPT was a non-blinded trial which may introduce bias. While lack of blinding
should have minimal impact on outcomes such as mortality, there is a possibility for a
placebo effect when examining patient-reported measures. Given the magnitude of sustained
health status benefit and the concordance of the results with other less subjective outcomes
(including death and rehospitalization), it is unlikely that the health status benefit of TMVr
is simply a placebo effect. Second, as discussed above, health status can only be measured in
surviving patients. While we performed analyses that integrated mortality with health status
and that used deaths to inform the health status outcomes, the true health status of patients
who died, had they survived, is not knowable. Third, the durability of the health status
benefit of TMVr beyond 24 months is not known, which is an important consideration in
patients with underlying cardiomyopathy and comorbidities. Given the design of COAPT
(which permits crossover to TMVr among surviving patients in the standard care group after
24 months), reliable longer term health status data will be limited to the TMVr group.
Fourth, the interaction noted between cause of cardiomyopathy and health status should be
considered exploratory as it may be a spurious finding, particularly given the number of
secondary outcomes investigated.
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Finally, the health status results observed in COAPT may not be generalizable to patients
outside of the inclusion/exclusion criteria of the trial. Given the conflicting clinical results of
the COAPT and MitraFR trials and the limited health status data collected in MitraFR, it will
be important to investigate the health status outcomes of patients with HF and secondary
MR treated with TMVr both in the real-world and among patients who would have been
ineligible for COAPT.

In conclusion, in the COAPT trial, TMVr with the edge-to-edge device resulted in
substantial health status improvement compared with standard care in symptomatic HF
patients and 3-4+ secondary MR. This benefit emerged early, was consistent across key
subgroups, and was sustained through 24 months follow-up. Considering the previously
reported benefits of TMVr on survival and HF hospitalization, these health status findings
further support the device as a valuable treatment option for HF patients with severe
secondary MR who remain symptomatic despite maximally-tolerated guideline-directed
medical therapy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Perspectives
Competency in Medical Knowledge

In patients with heart failure and secondary mitral regurgitation, TMVr using the edge-to-
edge device results in rapid and sustained improvement in patients’ health status—their
symptoms, functional status, and quality of life.

Competency in Patient Care

In order to maximize patients’ health and well-being, it is critical to understand the health
status effects of any new therapy, so that treatments can be selected that positively impact
patients’ quantity and quality of life.

Translational Outlook 1

Further research is needed to understand the generalizability of the health status results of
COAPT—outside the strict inclusion/exclusion criteria of the trial and beyond
experienced centers and operators—and also whether there is any heterogeneity of
treatment benefit (beyond subgroup analyses).
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Kansas City Cardiomyopathy Questionnaire-Overall Summary Score
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Central Illustration. Disease-Specific Health Status Scores Over 24 Months.
Predicted mean values with standard errors, as derived from piecewise linear regression

models taking into account all available health status scores. A values represent mean
between-group treatment difference and 95% CI. Reductions in patient numbers in year 2

are due to a combination of death and administrative censoring.
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A. SF-36 Physical Component Summary Score
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B. SF-36 Mental Component Summary score
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Figure 1. Generic Health Status Scores Over 24 Months.
Predicted mean values with standard errors, as derived from piecewise linear regression

models taking into account all available health status scores. A values represent mean
between-group treatment difference and 95% CI. A. Short Form-36 Physical Component
Summary score. B. Short-Form-36 Mental Component Summary score. Reductions in
patient numbers in year 2 are due to a combination of death and administrative censoring.
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Figure 2. Ordinal Outcomes Integrating Survival and Health Status.
Worse=decrease in KCCQ-OS from baseline of =5 points; no change=change in KCCQ-0S

of <5 points from baseline (increase or decrease); improved=increase in KCCQ-OS of =5
points from baseline. Patients who did not reach the time point of interest or withdrew from
COAPT were excluded.
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A. KCCQ Overall Summary Score
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C.

SF-36 Mental Component Score
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Figure 3. Estimated Health Status Over 24 Months for TMVr and Standard Care According to
the Piecewise Linear Regression (Primary Analysis) and Joint Bayesian Models.

A. Kansas City Cardiomyopathy Questionnaire Overall Summary score. B. Short Form-36
Physical Component Summary score. C. Short-Form-36 Mental Component Summary score
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Table 1.

Baseline Characteristics

TMVr (n=302) Standard Care (n=309)

Age—years 71.7+11.8 72.7+10.6
Male sex—no. (%) 201 (66.6) 191 (61.8)
Body surface area—m? 1.9+0.2 1.9+0.3

Prior myocardial infarction—no. (%) 156 (51.7) 159 (51.5)
Peripheral vascular disease—no. (%) 52 (17.2) 57 (18.4)
Left ventricular ejection fraction—% 31.3+9.1 31.249.6
Prior stroke—no. (%) 37 (12.3) 35 (11.3)
Diabetes mellitus—no. (%) 106 (35.1) 122 (39.5)
Serum creatinine—mg/dL 1.8+1.2 1.8+1.4

Hemoglobin—g/dL 16.4+22.1 15.9+20.6
Atrial fibrillation—no. (%) 168 (55.6) 157 (50.8)
Chronic lung disease—no. (%) 71 (23.5) 71 (23.0)
Home oxygen—no. (%) 10 (3.3) 10(3.2)

Prior pacemaker—no. (%) 18 (6.0) 25(8.1)

Prior coronary artery bypass surgery—no. (%) 121 (40.1) 124 (40.1)

TMVr, transcatheter mitral valve repair. 3 patients who were randomized to standard care did not complete the baseline health status surveys and
were excluded from the health status study.

There were no significant differences between groups.
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Table 3.
Estimated Effect of TMVr on KCCQ-OS at 1-Year Among Key Patient Subgroups

n TMVr Mean Standard Care Mean Mean Difference (95% CI) Interaction P-Value

Age 0.24
<74 years 297 71.1 56.4 14.7 (9.6 t0 19.8)
=74 years 317 68.3 54.3 14.1(9.0t0 19.2)

Sex 0.67
Male 393 70.9 55.5 15.3 (10.8 to 19.8)
Female 221 67.7 54.8 12.8 (6.8t0 18.8)

Chronic lung disease 0.33
Yes 143 62.3 48.3 14.0 (6.3t0 21.8)
No 471 71.9 57.5 14.4 (10.3 to 18.5)

Cause of cardiomyopathy 0.02
Ischemic 373 70.5 52.3 18.3 (13.6 to 22.9)
Nonischemic 241 68.3 60.6 8.4 (2.7t014.1)

Left ventricular end diastolic volume 027

index
<94 mL/m? 269 66.2 51.9 14.3(8.910 19.7)
294 mL/m2 298 72.3 57.0 15.3 (10.1to 20.4)

Severity of MR 0.64
ERO <0.4 cm? 325 70.7 56.0 14.7 (9.8 t0 19.6)
ERO >0.4 cm? 266 68.7 53.3 15.3 (9.8 t0 20.9)

Walk speed 0.90
<0.8 m/s 268 65.2 50.3 14.9 (9.310 20.5)
=0.8 m/s 343 73.0 59.5 13.5(8.9t0 18.1)

ADL dependency 0.80
Yes 107 60.2 42.6 17.6 (8.6 to 26.6)
No 505 715 58.0 13.4(9.6t0 17.3)

TMVr, transcatheter mitral valve repair; KCCQ, Kansas City Cardiomyopathy Questionnaire; MR, mitral regurgitation; ERO, effective orifice area;
ADL, activity of daily living.
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Categorical Outcomes

Table 4.

TMVr Standard Care  Risk Difference (95% CI) P-Value
Moderately improved
1 month 163/279 (58.4%)  71/272 (26.1%) 32.3% (24.5, 40.1) <0.001
6 months 154/252 (61.1%)  88/236 (37.3%) 23.8% (15.2, 32.4) <0.001
12 months 125/219 (57.1%)  86/188 (45.7%) 11.3% (1.6, 21.0) 0.022
24 months 75/128 (58.6%)  34/88 (38.6%) 19.9% (6.7, 33.2) 0.004
Substantially improved
1 month 106/279 (38.0%)  34/272 (12.5%) 25.5% (18.6, 32.4) <0.001
6 months 112/252 (44.4%) 541236 (22.9%) 21.6% (13.4, 29.7) <0.001
12 months 91/219 (41.6%)  41/188 (21.8%) 19.7% (10.9, 28.5) <0.001
24 months 60/128 (46.9%) 24/88 (27.3%) 19.6% (6.9, 32.3) 0.004
Alive and moderately improved
1 month 163/286 (57.0%)  71/275 (25.8%) 31.2% (23.4, 38.9) <0.001
6 months 154/281 (54.8%)  88/269 (32.7%) 22.1% (14.1, 30.2) <0.001
12 months 125/275 (45.5%)  86/257 (33.5%) 12.0% (3.7, 20.2) 0.005
24 months 75/206 (36.4%)  34/205 (16.6%) 19.8% (11.5, 28.1) <0.001
Alive and substantially improved
1 month 106/286 (37.1%)  34/275 (12.4%) 24.7% (17.9, 31.5) <0.001
6 months 112/281 (39.9%)  54/269 (20.1%) 19.8% (12.3, 27.2) <0.001
12 months 91/275 (33.1%) 41/257 (16.0%) 17.1% (9.8, 25.0) <0.001
24 months 60/206 (29.1%)  24/205 (11.7%) 17.4% (9.8, 24.8) <0.001
Alive and well (KCCQ-0S =60 points and change of 2-10 points from baseline)
1 month 199/286 (69.6%)  104/275 (37.8%) 31.8% (23.9, 39.6) <0.001
6 months 176/281 (62.6%)  108/269 (40.2%) 22.5% (14.3, 30.6) <0.001
12 months 154/275 (56.0%)  83/257 (32.3%) 23.7% (15.5, 31.9) <0.001
24 months 87/206 (42.2%)  44/205 (21.5%) 20.8% (12.0, 29.5) <0.001

TMVr, transcatheter mitral valve repair; KCCQ-0S, Kansas City Cardiomyopathy Questionnaire Overall Summary Score.

Patients who had not yet reached the time point of interest, withdrew from COAPT, or were alive but did not complete the KCCQ-OS were

excluded

Moderately improved: =10-point improvement in KCCQ-OS; substantially improved: =20-point improvement in KCCQ-0S
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