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ABSTRACT

BACKGROUND Transcatheter mitral valve repair with the MitraClip results in marked clinical improvement in some but
not all patients with secondary mitral regurgitation (MR) and heart failure (HF).

OBJECTIVES This study sought to evaluate the clinical predictors of a major response to treatment in the COAPT trial.

METHODS Patients with HF and severe MR who were symptomatic on maximally tolerated guideline-directed medical
therapy (GDMT) were randomly assigned to MitraClip plus GDMT or GDMT alone. Super-responders were defined as
those alive without HF hospitalization and with =20-point improvement in the Kansas City Cardiomyopathy Question-
naire overall summary (KCCQ-0S) score at 12 months. Responders were defined as those alive without HF hospitalization
and with a 5 to <20-point KCCQ-0S improvement at 12 months. Nonresponders were those who either died, were
hospitalized for HF, or had <5-point improvement in KCCQ-OS at 12 months.

RESULTS Among 614 enrolled patients, 41 (6.7%) had missing KCCQ-OS data and could not be classified. At 12 months,
there were 79 super-responders (27.2%), 55 responders (19.0%), and 156 nonresponders (53.8%) in the MitraClip arm
compared with 29 super-responders (10.2%), 46 responders (16.3%), and 208 nonresponders (73.5%) in the GDMT-
alone arm (overall p < 0.0001). Independent baseline predictors of clinical responder status were lower serum creatinine
and KCCQ-OS scores and treatment assignment to MitraClip. MR grade and estimated right ventricular systolic pressure
at 30 days were improved to a greater degree in super-responders and responders but not in nonresponders.

CONCLUSIONS Baseline predictors of clinical super-responders in patients with HF and severe secondary MR in the
COAPT trial were lower serum creatinine, KCCQ-0S score and MitraClip treatment. Improved MR severity and reduced
right ventricular systolic pressure at 30 days are associated with a long-term favorable clinical response after trans-
catheter mitral valve repair. (Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy for

Heart Failure Patients With Functional Mitral Regurgitation [COAPT]; NCTO1626079)
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ABBREVIATIONS
AND ACRONYMS

CI = confidence interval

CRT = cardiac
resynchronization therapy

GDMT = guideline-directed
medical therapy

HF = heart failure

KCCQ-0S = Kansas City
Cardiomyopathy Questionnaire
overall summary

LV = left ventricular
MR = mitral regurgitation
OR = odds ratio

RVSP = right ventricular
systolic pressure

TMVr = transcatheter mitral
valve repair

wo randomized clinical trials of

edge-to-edge transcatheter mitral

valve repair (TMVr) with the Mitra-
Clip compared with guideline-directed med-
ical therapy (GDMT) in patients with heart
failure (HF) and secondary mitral regurgita-
tion (MR) have shown different results. In
the COAPT (Cardiovascular Outcomes
Assessment of the MitraClip Percutaneous
Therapy for Heart Failure Patients with
Functional Mitral Regurgitation) trial, treat-
ment of secondary MR with the MitraClip
reduced HF hospitalizations at 2 years and
demonstrated a substantial survival benefit
(1). Conversely, no difference in death or
HF hospitalization at 1 year was present after
MitraClip treatment for secondary MR in the
MITRA-FR (Multicentre Randomized Study

of Percutaneous Mitral Valve Repair MitraClip Device
in Patients With Severe Secondary Mitral Regurgita-
tion) trial (2). These discordant results may in part
be explained by enrollment of different patient popu-
lations in the 2 trials, indicating that there are some
patients who benefit from TMVr and others who do
not (3-6). This phenomenon is not unique to TMVr
but has also been described for cardiac resynchroni-
zation therapy (CRT) for HF, wherein approximately
one-third of patients do not respond in terms of
reduced HF symptoms or improved left ventricular
(LV) function or reverse LV remodeling (7-9).
Conversely, there are a group of patients, termed
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“super-responders,” who demonstrate marked
improvement in symptoms along with nearly com-
plete recovery of LV function after CRT (9). Experi-
enced operators have also observed a divergence of
clinical response to MR reduction with TMVr ranging
from nonresponders to super-responders; however,
no study has formally evaluated the incidence and
predictors of clinical response after TMVr in HF, in
part because of limited collection of quality-of-life
data in large registries. We therefore performed a
post hoc analysis to evaluate the clinical predictors

of a major response to treatment in the COAPT trial.

SEE PAGE 1015

METHODS

Details of the COAPT study protocol and main results
have been previously published (1). Briefly, patients
with established HF and severe (3+ or 4+) secondary
MR with LV ejection fraction 20% to 50% and LV end-
systolic diameter <70 mm were eligible for enroll-
ment if they remained symptomatic on maximally
tolerated doses of GDMT for HF. The Institutional
Review Board at each participating site approved the
study, and all patients provided informed, written
consent to participate. Appropriate titration of anti-
neurohormonal medications along with either CRT
and/or coronary revascularization, when indicated,
were to be performed before randomization and
validated by a central eligibility committee. Subjects
were then randomly assigned to TMVr with the
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MitraClip (Abbott, Santa Clara, California) plus GDMT
(device arm) or GDMT alone (control arm). Before
performing any analyses, we prospectively defined
response groups based on modification of the clinical
composite score for treatment response in HF (10),
which focuses on vital status, HF hospitalization, and
symptoms. For the latter, we used the change in
Kansas City Cardiomyopathy Questionnaire overall
summary (KCCQ-0S) score from baseline to 12-month
follow-up. Changes in KCCQ-OS of 5, 10, or 20 points
are associated with small, moderate, or large im-
provements in HF symptom status (11). Therefore, we
defined nonresponders as those who within
12 months died, were hospitalized for HF, or had
a <5-point improvement in KCCQ-0S from baseline.
Responders were defined as those who were alive
without HF hospitalization and had a 5 to <20-point
KCCQ-OS improvement at 12 months. Super-
responders were defined as those who were alive
without HF hospitalization and had a =20-point
improvement in KCCQ-OS at 12 months.

We first compared baseline demographic and clin-
ical variables across all 3 responder groups to deter-
mine clinical variables associated with response to
TMVr in patients with secondary MR. We then
analyzed predictors of response separately in device
and control arms. Because the results of the subse-
quent analysis demonstrated that treatment assign-
ment was the most prominent predictor of response
group, we further investigated the impact of a
reduction in MR severity and estimated right ven-
tricular systolic pressure (RVSP) at 30 days across
response groups.

STATISTICAL ANALYSIS. Categorical data are re-
ported as frequency and percentage and were
compared by the chi-square test. Continuous data are
reported as mean + SD and were compared by anal-
ysis of variance. Responder status (super-responder
vs. responder vs. nonresponder) was modeled using
multivariable multinomial logistic regression models.
Candidate predictors of responder status included
those identified a priori based on prior historical re-
lationships to outcomes (age, creatinine, Society of
Thoracic Surgery predicted risk of mortality score for
replacement and repair, MR severity [qualitative],
effective regurgitant orifice area, LV end-diastolic
and end-systolic volumes and ejection fraction, left
atrial volume, RVSP) plus variables that were statis-
tically significant on univariate analysis (as shown in
Table 1). A 2-sided p value of <0.05 was selected as
the threshold for statistical significance. All analyses
were performed with SAS version 9.4 (SAS Institute,
Cary, North Carolina).

Grayburn et al.
COAPT Responder Analysis

RESULTS

Among the 614 enrolled subjects in the COAPT trial,
41 (6.7%) had missing KCCQ-0S data and could not be
classified. The Central Illustration (A) shows the
breakdown of vital status, HF hospitalization, and
change in KCCQ-OS score at 12 months in the
remaining 573 subjects randomized to MitraClip plus
GDMT versus GDMT alone. There were 79 super-
responders (27.2%), 55 responders (19.0%), and 156
nonresponders (53.8%) at 12 months in the device arm
and 29 super-responders (10.2%), 46 responders
(16.3%), and 208 nonresponders (73.5%) at 12 months
in the control arm (p<0.0001).

COMPARISON OF BASELINE VARIABLES ACROSS
RESPONSE GROUPS. Table 1 shows baseline de-
mographic, clinical, and selected echocardiographic
characteristics of the super-responders, responders,
and nonresponders in both treatment groups com-
bined. A more detailed listing of the baseline echo-
cardiographic measures in these groups is shown in
Supplemental Table 1. By univariable analysis, there
were significant differences between responder
groups for prior stroke, KCCQ-OS score, serum creat-
inine, RVSP, and treatment assignment. Table 2 shows
the results of multivariable analysis in both treatment
groups combined. Comparing super-responders
and nonresponders, only treatment assignment
(GDMT alone compared with MitraClip: odds ratio
[OR]: 3.40; 95% confidence interval [CI]: 1.97 to 5.90;
p < 0.0001), serum creatinine (per 1 mg/dl: OR: 0.66;
95% CI: 0.47 to 0.93; p = 0.018), and KCCQ-OS score
(per 5 points: OR: 0.86; 95% CI: 0.80 to 0.91;
P < 0.0001) were statistically significant. Comparing
responders and nonresponders, only treatment
assignment (GDMT alone compared with MitraClip:
OR: 1.72; 95% CI: 1.02 to 2.92; p = 0.043) was statisti-
cally significant. In the overall model, treatment
assignment, serum creatinine and baseline KCCQ-0S
were statistically significant.

Super-responders were more likely to have =1+
residual MR at 30 days than responders or non-
responders (Central Illustration, B). Conversely, non-
responders were more likely to have severe (>2+)
residual MR at 30 days. Both super-responders and
responders had a significant decrease in estimated
RVSP at 30 days, whereas nonresponders did not
(Central Illustration, C).

COMPARISON OF RESPONDER GROUPS BY TREATMENT
ARM. Supplemental Tables 2 and 3 show the unad-
justed baseline predictors of super-responders, re-
sponders, and nonresponders in the device and
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TABLE 1 Baseline Characteristics According to 1-Year Responder Status in All Patients

Diabetes

Anemia

Coronary artery disease

Hypertension

Hypercholesterolemia

Chronic obstructive pulmonary disease
Atrial fibrillation

Peripheral vascular disease

History of major bleeds

Prior coronary artery bypass grafting
Prior percutaneous coronary intervention
Prior defibrillator

Prior cardiac resynchronization therapy
STS replacement score

STS repair score

KCCQ-OS score

Serum creatinine, mg/dl

Elevated BNP or NT-proBNP
Moderate-to-severe (3+) MR

Severe (4+) MR

Randomized to MitraClip

Super-Responder (n = 108) Responder (n = 101) Nonresponder (n = 364) p Value

Age, yrs 71.6 £12.3 729 £10.4 71.9 £ 1.1 0.65
Male 60.2 (65/108) 64.4 (65/101) 64.8 (236/364) 0.67
Race

White 73.1 (79/108) 74.3 (75/101) 74.7 (272/364) 0.95

Black 18.5 (20/108) 10.9 (11/101) 13.7 (50/364) 0.27

Hispanic or Latino 4.6 (5/108) 9.9 (10/101) 6.3 (23/364) 0.29
Body mass index, kg/m? 26.0 £ 5.2 271 +£5.7 273 +£6.2 0.15
Systolic blood pressure, mm Hg M. £16.3 112.5 +£16.9 110.9 +£17.3 0.73
Diastolic blood pressure, mm Hg 66.4 + 9.9 63.9 + 85 642 +9.7 0.09
Heart rate, beats/min 749 £123 73.0 £ 141 743 £12.4 0.54
HFH within 12 months 53.7 (58/108) 59.4 (60/101) 57.1 (208/364) 0.70
Ischemic cardiomyopathy 61.1 (66/108) 58.4 (59/101) 60.7 (221/364) 0.90
Prior stroke 18.5 (20/108) 9.9 (10/107) 9.9 (36/364) 0.04

73.1(79/108)
77.8 (84/108)
55.6 (60/108)
21.3 (23/108)
50.9 (55/108)
35.2 (38/108)
13.0 (14/108)
19.4 (21/108)
3.7 (4/108)
40.7 (44/108)
48.1 (52/108)
63.9 (69/108)
34.3 (37/108)
7.3 +5.1
4.9 + 4.2
42.4 +£16.9
1.5+ 1.0
90.5 (95/105)
52.8 (57/108)
47.2 (51/108)

Effective regurgitant orifice area, cm? 0.39 £ 0.12
Estimated RVSP, mm Hg 421 +£135
LV ejection fraction, % 31.3+10.0
LV end-diastolic volume, ml 187.0 & 65.3
LV end-systolic volume, ml 130.8 &+ 55.7
Left atrial volume, ml 87.4 + 36.6

73.1(79/108)

64.4 (65/101)
83.2 (84/101)
47.5 (48/101)
23.8 (24/101)

74.5 (271/364) 0.13
80.5 (293/364) 0.62
54.9 (200/364) 0.38
22.5 (82/364) 0.91

58.4 (59/101) 52.5 (191/364) 0.50
35.6 (36/101) 37.4 (136/364) 0.89
15.8 (16/101) 19.0 (69/364) 0.32
26.7 (27/101) 24.2 (88/364) 0.44
12.9 (13/101) 6.6 (24/364) 0.03
33.7 (34/101) 41.2 150/364) 0.38
45.5 (46/101) 45.6 (166/364) 0.89
56.4 (57/101) 62.9 (229/364) 0.45
35.6 (36/101) 37.4 (136/364) 0.83
73+45 8.4 +£6.2 0.07
4.8 + 3.6 6.0 +£5.9 0.06
57.9 £ 215 55.0 +24.0 <0.0001
1.6 £ 0.6 19+15 0.007
93.9 (92/98) 94.5 (326/345) 0.34
61.0 (61/100) 51.4 (187/364) 0.23
39.0 (39/100) 48.6 (177/364) 0.23
0.39 £ 0.13 0.41 + 0.17 0.32
41.9 +£12.4 454 +£133 0.02
32.6 £10.0 30.8 +£ 8.8 0.27
180.6 + 73.4 197.6 £ 71.5 0.08
124.7 £+ 60.7 138.7 £ 57.8 0.09
88.1+ 321 93.6 + 44.1 0.26
54.5 (55/101) 42.9 (156/364) <0.0001

Values are mean 4 SD or % (n/N).
BNP = brain natriuretic peptide; HFH = heart failure hospitalization; ITT = intention-to-treat; KCCQ-0S = Kansas City Cardiomyopathy Questionnaire overall summary; LV = left ventricular;
MR = mitral regurgitation; NT-proBNP = N-terminal pro b-type natriuretic peptide; RVSP = right ventricular systolic pressure; STS = Society of Thoracic Surgeons.

control arms, respectively, and Tables 3 and 4 show
the multivariable predictors of response in these
groups. Among MitraClip-assigned patients, only
baseline KCCQ-0S was an independent predictor of
super-responders and responders (p < 0.0001). In the
control arm, there were no predictors of super-
responders, responders, and nonresponders by
multivariate analysis in the overall model, although
baseline KCCQ-OS and serum creatinine level pre-
dicted super-responders.

DISCUSSION

The principal finding of the study is that among pa-
tients with HF and severe MR enrolled in the COAPT
trial, the therapeutic response within 12 months was
predicted by only 3 baseline parameters: lower serum
creatinine and KCCQ-O0S score and treatment assign-
ment to TMVr with the MitraClip plus GDMT, rather
than GDMT alone. Super-responders were more likely
to be assigned to TMVr plus GDMT, and conversely,
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A

MitraClip + GDMT

156

(53.8%) 55

(19.0%)

Response groups

1 Alive without HFH, KCCQ change 220
[ Alive without HFH, KCCQ change 5 to <20
[l Dead or HFH or KCCQ change <5

p < 0.0001 for all

CENTRAL ILLUSTRATION Clinical Response to Treatment in the COAPT Trial

GDMT Alone

208
(73.5%)

[ Super-Responder [ Responder

Grayburn, P.A. et al. J Am Coll Cardiol. 2020;76(9):1007-14.

B Nonresponder

[ RVSP at baseline

MR reduction at 30 days C RVSP reduction at 30 days

p= 0.0002 60% 4
3 60% A L 1
) 53.4% 53.6% ~ 55% -
£ 50% o 2 p =0.09
1] -
g 40% A 351% p=04i p=0.0003 E 20% 1 p|—|- 0.005 p=002 45I‘TI

T | T 1 = — “7%44.1%
2 30% - 282% 26.3% p =0.05 o 45% 1 % 41.9%
0,221% — >
£ 20% = G & 40% A 37.8% BES
g 7% 11.3% K
é 10% 1 6.8% 35% -
o
= 0%- 30% - : :
<1+ MR 2+ MR 3+MR 4+ MR Super-Responder Responder Nonresponder

I RVSP at 30 days

(A) Response categories in the device arm (MitraClip + guideline-directed medical therapy [GDMT]) versus the control arm (GDMT alone). Nonresponders (death, heart
failure hospitalization [HFH], or change in Kansas City Cardiomyopathy Questionnaire [KCCQ] overall summary [0OS] <5 points) are shown in gray; responders
(alive without HFH with KCCQ-0S improvement 5 to <20 points) are shown in red; super-responders (alive without HFH and KCCQ-OS improvement =20 points) are
shown in blue for GDMT plus TMVr (left pie chart) and GDMT alone (right pie chart). (B) Change in mitral regurgitation (MR) severity at 30 days in responders and
nonresponders. Core laboratory-adjudicated reduction in MR severity at 30 days for super-responders (blue bars), responders (red bars), and nonresponders (gray
bars). Super-responders were more likely to have mild (14+) MR and less likely to have severe (3+ or 4+) MR. (C) Change in right ventricular systolic pressure (RVSP)
from baseline to 30 days in responders and nonresponders. Core laboratory-adjudicated reduction in RVSP at 30 days for super-responders (blue bars), responders (red
bars), and nonresponders (gray bars). There were statistically significant reductions in RVSP in super-responders and responders, but not nonresponders.

nonresponders were more likely to be assigned to
GDMT alone. This finding was corroborated by the
30-day change in MR severity and estimated RVSP,
suggesting that the mechanism underlying clinical
response to TMVr is MR reduction. Nevertheless, 10%
of patients randomized to GDMT alone were super-
responders. This finding may reflect the well-known
dynamic nature of MR (12-14) and the potential for
secondary MR to improve over time with neurohor-
monal antagonists (15,16). Although an eligibility
committee verified that patients were on appropriate
doses of medical therapy before randomization with
dosage stability for at least 30 days, it is possible that
neurohormonal antagonists may continue to improve
secondary MR severity beyond 30 days. Although few
major changes were made in either treatment group

during follow-up (1), detailed analysis of these pa-
tients in terms of more modest adjustments in med-
ications pre- and post-randomization is warranted.
It is not surprising that lower baseline KCCQ-0OS
score was a predictor of responder status. A super-
responder was defined as being alive without HF
hospitalization and with a =20 point improvement in
KCCQ-OS at 12 months. This definition is similar to
the clinical composite score for classifying response
to HF treatments proposed by Packer (10), but sub-
stitutes KCCQ-OS for New York Heart Association
functional class. In COAPT, patients were selected for
having symptoms despite maximally tolerated HF
medications and were further enriched for HF events
by either having: 1) an HF hospitalization within the
prior 12 months; or 2) a corrected brain natriuretic
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TABLE 2 Multivariable Predictors of 1-Year Responders in All Patients

Super-Responder Versus Responder Versus

Nonresponders Nonresponders
0dds Ratio (95% CI) p Value 0dds Ratio (95% CI) p Value Overall p Value

Randomized treatment (MitraClip vs. GDMT) 3.40 (1.97-5.90) <0.0001 1.72 (1.02-2.92) 0.043 <0.0001
Serum creatinine (per 1 mg/dl) 0.66 (0.47-0.93) 0.018 0.76 (0.56-1.03) 0.08 0.022
RVSP (per 5 mm Hg) 0.92 (0.83-1.03) 0.14 0.91 (0.82-1.01) 0.08 0.1
LVEDV (per 10 ml) 1.00 (0.96-1.03) 0.85 0.97 (0.94-1.01) 0.2 0.44
EROA (per 0.1 cm?) 0.85 (0.68-1.06) 0.14 0.91 (0.74-1.13) 0.41 0.29
Baseline KCCQ-O0S score (per 5 U) 0.86 (0.80-0.91) <0.0001 1.02 (0.96-1.09) 0.46 <0.0001
MR severity (4-+ vs. 3+) 1.10 (0.60-2.02) 0.77 0.90 (0.49-1.66) 0.74 0.88

Cl = confidence interval; EROA = effective regurgitant orifice area; KCCQ-OS = Kansas City Cardiomyopathy Questionnaire overall summary; LVEDV = left ventricular end-diastolic volume;
other abbreviations as in Table 1.

peptide =300 pg/ml or a corrected NT-pro brain
natriuretic peptide =1,500 pg/ml (defined as a 4%
reduction for every increase of 1 kg/m? of body mass
index above 20 kg/m?). As reported by Arnold et al.
(17), the mean KCCQ-OS score in COAPT was 53 + 23
(consistent with at least moderate HF symptoms) and
improved significantly in the TMVr but not the con-
trol group within 30 days, changes that persisted
during 24-month follow-up. Importantly, the findings
of COAPT, including this substudy, are applicable to
symptomatic patients meeting the entry criteria for
the study. There is currently no evidence supporting
the treatment of asymptomatic patients with severe
secondary MR.

Beside treatment assignment and lower baseline
KCCQ-0S scores (i.e., worse HF symptoms), there
were no significant differences between response
groups in demographic and medical history vari-
ables, except for prior stroke, which was more com-
mon in super-responders. This finding is likely
spurious given absence of mechanistic explanation.
Super-responders also had lower serum creatinine,
lower RVSP, and a trend toward smaller LV end-
diastolic volumes. These findings are physiologi-
cally plausible and are consistent with previous
registry data (18-24), although most registries were

confounded by a mixture of patients with primary
and secondary MR. Only serum creatinine and
baseline KCCQ-0OS remained statistically significant
after multivariable adjustment. However, COAPT
inclusion/exclusion criteria limited the range of LV
size and MR severity. It is possible that a pooled
analysis of COAPT and MITRA-FR data would yield
different results.

The fact that treatment assignment to MitraClip
was such a powerful predictor of favorable clinical
response is consistent with the reduction of MR
severity by TMVr. This is supported by the finding
that there were substantial reductions in MR severity
and RVSP at 30 days in responders. In a large registry
of secondary MR with core laboratory adjudication of
MR severity, residual severe (3+ or 4+) MR was a
strong predictor of 1-year mortality (22). In COAPT,
only 5% of patients had residual severe MR after
TMVr. The findings of this study are therefore appli-
cable in a setting of experienced operators with high
MitraClip device success (25).

STUDY LIMITATIONS. This is a post hoc analysis of
COAPT that was not pre-specified. We defined
responder groups based on vital status, HF hospital-
ization, and KCCQ-0OS at 12 months. KCCQ-0OS was

TABLE 3 Multivariable Predictors of 1-Year Responders in the Device Arm

Super-Responder Versus Responder Versus

Nonresponders Nonresponders
0dds Ratio (95% CI) p Value 0dds Ratio (95% CI) p Value Overall p Value
Serum creatinine (per 1 mg/dLl) 0.76 (0.53-1.09) 0.14 0.75 (0.48-1.16) 0.20 0.19
RVSP (per 5 mm Hg) 0.91 (0.79-1.04) 0.16 0.86 (0.74-1.01) 0.059 on
LVEDV (per 10 ml) 1.00 (0.96-1.05) 0.86 0.98 (0.93-1.04) 0.47 0.73
EROA (per 0.1 cm?) 0.76 (0.56-1.02) 0.07 0.97 (0.74-1.28) 0.84 0.19
Baseline KCCQ-OS score (per 5 U) 0.86 (0.80-0.93) 0.0003 1.07 (0.98-1.16) 0.14 <0.0001
MR severity (4+ vs. 3+) 1.19 (0.54-2.61) 0.66 0.83 (0.35-1.96) 0.67 0.78

Abbreviations as in Tables 1 and 2.
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TABLE 4 Multivariable Predictors of 1-Year Responders in the Control Arm

Super-Responder Versus Responder Versus

Nonresponder Nonresponder
0dds Ratio (95% CI) p Value 0dds Ratio (95% CI) p Value Overall p Value
Serum creatinine (per 1 mg/dl) 0.41 (0.18-0.90) 0.027 0.75 (0.48-1.18) 0.22 0.052
EROA (per 0.1 cm?) 1.00 (0.74-1.36) 0.98 0.84 (0.59-1.21) 0.36 0.65
Baseline KCCQ-OS score (per 5 U) 0.85 (0.77-0.95) 0.005 0.98 (0.90-1.07) 0.68 0.018
LVEDV (per 10 ml) 0.98 (0.92-1.05) 0.61 0.97 (0.92-1.03) 0.33 0.59
MR severity (4+ vs. 3+) 1.01 (0.39-2.65) 0.98 1.10 (0.45-2.70) 0.84 0.98
RVSP (per 5 mm Hg) 0.97 (0.81-1.16) 0.73 0.95 (0.82-1.11) 0.53 0.80

Abbreviations as in Tables 1 and 2.

missing at 1 year in 6.7% of survivors, which may
have added some imprecision. Other variables
included in the analysis (e.g., effective regurgitant
orifice area, LV end-diastolic volume, RVSP) also had
missing data for various reasons. Our analysis
focused on baseline predictors of responder status;
change in various parameters from baseline to
30 days, 1 year, or 2 years was not analyzed, primarily
due to survivorship bias and missing data in non-
survivors. It is possible that patients with severely
dilated left ventricles and/or very low LV ejection
fraction may be less likely to have a favorable
response to MitraClip treatment, but we could not
identify these predictors because COAPT excluded
patients with LV end-systolic diameter >7 cm or LV
ejection fraction <20%. Finally, we have not consid-
ered anatomic or technical variables that might have
influenced TMVr success rates; however, device suc-
cess (25) was 95% in COAPT, so it is unlikely that our
results would have been significantly different.

CONCLUSIONS

The principal predictors of clinical super-responders
at 12 months in COAPT were lower baseline KCCQ-
OS score, lower serum creatinine, and assignment to

TMVr with the MitraClip plus GDMT rather than
GDMT alone. Treatment with the MitraClip was the
strongest predictor of improved clinical outcomes at
12 months in patients with HF with severe secondary
MR and was associated with improved MR severity
and reduced RVSP at 30 days.

ADDRESS FOR CORRESPONDENCE: Dr. Paul A.
Grayburn, BSW Research Institute, Suite 500, 1100
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