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BACKGROUND

Among patients with heart failure who have mitral regurgitation due to left ventricular dysfunction, the
prognosis is poor. Transcatheter mitral-valve repair may improve their clinical outcomes.

METHODS

At 78 sites in the United States and Canada, we enrolled patients with heart failure and moderate-to-severe
or severe secondary mitral regurgitation who remained symptomatic despite the use of maximal doses of
guideline-directed medical therapy. Patients were randomly assigned to transcatheter mitral-valve repair
plus medical therapy (device group) or medical therapy alone (control group). The primary effectiveness
end point was all hospitalizations for heart failure within 24 months of follow-up. The primary safety
end point was freedom from device-related complications at 12 months; the rate for this end point was
compared with a prespecified objective performance goal of 88.0%.

RESULTS

Of the 614 patients who were enrolled in the trial, 302 were assigned to the device group and 312 to the
control group. The annualized rate of all hospitalizations for heart failure within 24 months was 35.8%
per patient-year in the device group as compared with 67.9% per patient-year in the control group (hazard
ratio, 0.53; 95% confidence interval [CI], 0.40 to 0.70; P<0.001). The rate of freedom from devicerelated
complications at 12 months was 96.6% (lower 95% confidence limit, 94.8%; P<0.001 for comparison
with the performance goal). Death from any cause within 24 months occurred in 29.1% of the patients in
the device group as compared with 46.1% in the control group (hazard ratio, 0.62; 95% CI, 0.46 to 0.82;
P<0.001).

CONCLUSIONS

Among patients with heart failure and moderate-to-severe or severe secondary mitral regurgitation
who remained symptomatic despite the use of maximal doses of guideline-directed medical therapy,
transcatheter mitral-valve repair resulted in a lower rate of hospitalization for heart failure and lower all-
cause mortality within 24 months of follow-up than medical therapy alone. The rate of freedom from
device-related complications exceeded a prespecified safety threshold.
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Table 2. Primary and Secondary End Points.*
Device Group Control Group Hazard Ratio
End Point (N=302) (N=312) (95% CI) P Valuey
Primary
Effectiveness: all hospitalizations for heart failure within 24 mo — 160/446.5 (35.8) 283/416.8 (67.9) 0.53 (0.40 t0 0.70) <0.001§
no. of events/total no. of patient-yr (annualized rate)
Safety: freedom from device-related complications at 12 mo — Kaplan— 96.6 (94.8) — — <0.001 for comparison
Meier estimate of event-free rate (lower 95% confidence limit) with goal of 88.0%9
Secondary, listed in hierarchical order
Mitral regurgitation grade of 2+ or lower at 12 mo — no./total no. (%) | 199/210 (94.8) 82/175 (46.9) — <0.001%*
Death from any cause at 12 mo — no. of events (Kaplan-Meier estimate 57 (19.1) 70 (23.2) 0.81 (0.57 to 1.15) <0.001 for noninferiorityi
of event rate)
Death or hospitalization for heart failure within 24 mo — — — <0.001§§
Change in KCCQ score from baseline to 12 mo — pointsqq 12.5£1.8 -3.6£1.9 16.1 (11.0to 21.2) || <0.001%#*
Change in distance on 6-min walk test from baseline to 12 mo — my 7 -2.249.1 -60.2+9.0 57.9 (32.7 to 83.1)| | <0.001%#*
All hospitalizations for any cause within 24 mo — no. of events/ 474/446.5 (106.2) 610/416.8 (146.4) 0.76 (0.60 to 0.96) 0.02§
total no. of patient-yr (annualized rate)
NYHA functional class of | or Il at 12 mo — no./total no. (%) 171/237 (72.2) 115/232 (49.6) — <0.001%*
Change in left ventricular end-diastolic volume from baseline -3.7%5.1 17.1%5.1 -20.8 (-34.9t0 -6.6)| | 0.004+%
to 12 mo —ml
Death from any cause within 24 mo — no. of events (Kaplan—Meier 80 (29.1) 121 (46.1) 0.62 (0.46 to 0.82) <0.001455%
estimate of event rate)
Freedom from death from any cause, stroke, myocardial infarction, and 96.9 (94.7) — — <0.001 for comparison
nonelective cardiovascular surgery for a device-related complication with goal of 80.0%%*
at 30 days — % (lower 95% confidence limit)
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Table 3. Adverse Events within 24 Months in the Intention-to-Treat Population.*
Device Group Control Group Hazard Ratio
Event (N=302) (N=312) (95% Cl) P Value
no. of patients with event
(Kaplan—Meier estimate of event rate)
Death from any cause 80 (29.1) 121 (46.1) 0.62 (0.46-0.82) <0.001
Cardiovascular cause 61 (23.5) 97 (38.2) 0.59 (0.43-0.81) 0.001
Related to heart failure 28 (12.0) (25.9) 0.43 (0.27-0.67) <0.001
Not related to heart failure 3(13.1) 6 (16.6) 0.86 (0.54-1.38) 0.53
Noncardiovascular cause 19 (7.3) 24 (12.7) 0.73 (0.40-1.34) 0.31
Hospitalization for any cause 194 (69.6) 228 (81.8) 0.77 (0.64-0.93) 0.01
Cardiovascular cause 8 (51.9) 180 (66.5) 0.68 (0.54-0.85) <0.001
Related to heart failure 92 (35.7) 151 (56.7) 0.52 (0.40-0.67) <0.001
Not related to heart failure 72 (29.4) 72 (31.0) 0.98 (0.71-1.36) 0.92
Noncardiovascular cause 124 (48.2) 128 (52.9) 0.91 (0.71-1.17) 0.47
Death or hospitalization for heart failure 129 (45.7) 191 (67.9) 0.57 (0.45-0.71) <0.001
Death from cardiovascular cause or 117 (42.7) 177 (63.6) 0.56 (0.44-0.70) <0.001
hospitalization for heart failure
Unplanned mitral-valve intervention 10 (4.0) 15 (9.0) 0.61 (0.27-1.36) 0.23
MitraClip implantation 9(3.7) 8 (6.6) 0.99 (0.38-2.58) 0.99
Mitral-valve surgery 1 (0.4) 7 (2.5) 0.14 (0.02-1.17) 0.07
PCl or CABG 7(2.8) 13 (4.3) 0.62 (0.24-1.60) 0.32
PCl 7(2.8) 11 (3.6) 0.75 (0.28-2.02) 0.57
CABG 0 2(0.7) — —
Stroke 11 (4.4) 11 (5.1) 0.96 (0.42-2.22) 0.93
Myocardial infarction 12 (4.7) 14 (6.5) 0.82 (0.38-1.78) 0.62
New cardiac resynchronization therapy 7 (2.9) 8 (3.3) 0.85 (0.31-2.34) 0.75
LVAD implantation or heart transplantation 9 (4.4) 22 (9.5) 0.37 (0.17-0.81) 0.01
LVAD implantation 6 (3.0) 16 (7.1) 0.34 (0.13-0.87) 0.02
Heart transplantation 3(1.4) 8 (3.6) 0.35 (0.09-1.32) 0.12




