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Editorial

Outcomes of MitraClip for functional mitral regurgitation:
does the severity of left ventricular dysfunction matter?
Resultados del MitraClip en la insuﬁciencia mitral funcional.
Inﬂuye la gravedad de la disfunción ventricular?
?
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Approximately 1 in 10 individuals aged  75 years has
moderate or severe mitral regurgitation (MR).1 The etiology of
MR may be degenerative (or primary) or functional (or secondary).
Functional MR (FMR) occurs as a consequence of annular dilatation
and/or distortion of the subvalvular apparatus secondary to left
ventricular (LV) remodeling from ischemic or nonischemic
cardiomyopathy, and is associated with poor prognosis.2 Guideline-directed medical therapy (GDMT) and cardiac resynchronization therapy have been shown to improve symptoms, LV function
and, in some patients, to reduce the severity of FMR. However,
unlike degenerative (primary) MR where mitral valve surgery is
often curative, surgical repair or replacement has not been shown
to improve functional status or survival in patients with FMR.3–5
Recently, 2 randomized controlled trials, MITRA-FR (Multicentre Randomized Study of Percutaneous Mitral Valve Repair
MitraClip Device in Patients With Severe Secondary Mitral
Regurgitation) and COAPT (Cardiovascular Outcomes Assessment
of the MitraClip Percutaneous Therapy for Heart Failure Patients
with Functional Mitral Regurgitation), evaluated the efﬁcacy and
safety of transcatheter edge-to-edge mitral valve repair with the
MitraClip system (Abbott Structural, United States) in patients
with  moderate-to-severe FMR.6,7 MITRA-FR demonstrated no
signiﬁcant difference in all-cause death or heart failure (HF)
hospitalization at 1 or 2 years with MitraClip vs medical therapy
alone.6,8 In contrast, in the COAPT trial, MitraClip resulted in a
signiﬁcant reduction in HF hospitalizations as well as all-cause
death at 2 years compared with GDMT alone.7 Further, all
secondary outcomes including New York Heart Association
(NYHA) functional class and changes in the Kansas City Cardiomyopathy Questionnaire score, 6-minute walk test distance and LV
end-diastolic volume from baseline to 12 months were in favor of
MitraClip over GDMT alone.
The discrepant ﬁndings of MITRA-FR and COAPT can be
explained in large part by the differences in optimization of
GDMT, operator experience, degree of MR reduction, and severity
of MR relative to LV function in the patients enrolled in these
2 trials.9,10 In COAPT, medical therapy was optimized prior to
randomization with only a few major changes in treatment during
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follow-up.7 In contrast, in MITRA-FR medical therapy was not
optimized in all patients at baseline and adjustments in medical
treatment were allowed during follow-up to simulate ‘‘real-world’’
practice.6 Further, the centers participating in COAPT had better
periprocedural outcomes compared with MITRA-FR, including
lower rates of procedural complications (8.5% vs 14.6%), lower
rates of postprocedural MR  moderate-to-severe at 1 year (5% vs
9%), as well as lower rates of residual MR  moderate-to-severe (5%
vs 17%), and may have possessed greater experience with the
MitraClip device.6,7 Last, while both trials enrolled patients with
 moderate-to-severe FMR, differences in deﬁnitions and thresholds of quantitative MR metrics and of LV ejection fraction (LVEF)
led to patients enrolled in MITRA-FR having less severe MR and
more LV systolic dysfunction (‘‘proportionately severe MR’’),
whereas those enrolled in COAPT had more severe MR and less
LV systolic dysfunction (‘‘disproportionately severe MR’’).10,11
Thus, in patients with FMR, MitraClip is of deﬁnite beneﬁt in
‘‘COAPT-like’’ patients with  moderate-to-severe MR (effective
regurgitant oriﬁce area [EROA],  0.3 cm2 and regurgitant volume
[RV],  45 mL) and mild-to-moderate LV systolic dysfunction
(LVEF,  20% and LV end-systolic dimension [LVESD],  70 mm),
and of no beneﬁt in those with mild-to-moderate MR (EROA,
< 0.3 cm2 and RV, < 45 mL) and severe LV systolic dysfunction
(LVEF, < 20% and LVESD, > 70 mm), or mild-to-moderate LV
systolic dysfunction.10 However, the usefulness of MitraClip in
patients with  moderate-to-severe MR and severe LV systolic
dysfunction remains uncertain.
In a recent article published in Revista Española de Cardiologı´a,
Sanchis et al.12 report the ﬁndings of a single-center retrospective
observational study comparing the safety and efﬁcacy of MitraClip
in patients with  moderate-to-severe FMR divided into 2 groups
according to the degree of LV systolic dysfunction—poor LV (LVEF,
> 20% and LV end-diastolic dimension [LVEDD], < 70 mm) and
very poor LV (LVEF, < 20% and LVEDD, > 70 mm). Of 75 patients
who underwent MitraClip implantation over a 6-year period, the
ﬁrst 10 were excluded to eliminate the possible inﬂuence of
learning curve, and 7 additional patients with degenerative MR
were excluded.12 Fifty-eight patients with  moderate-to-severe
FMR who underwent MitraClip implantation were included in the
study—28 (48.3%) with very poor LV and 30 (51.7%) with poor LV.
The main outcome was freedom from HF hospitalization, heart
transplant, or cardiovascular death. Other outcomes assessed were
NYHA functional class, echocardiographic measurements, and HF
hospitalizations before and 1 year after MitraClip implantation.12
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The mean age of the patients was 68.5 years and 25.9% were
women.12 There were no signiﬁcant differences in the baseline
characteristics between patients with very poor and poor LV. Mean
LVEF, LVEDD, and LVESD in the very poor and poor LV groups was
22.2 vs 37.2%, 72.4 vs 57.9 mm, and 61.6 vs 41.1 mm, respectively.12 The number of clips implanted was higher and procedure
duration longer in patients with very poor LV. MR was reduced to
 2+ in 94.8% of the patients, with no signiﬁcant difference in the
2 groups. At a mean follow-up of 19.5  13 months, freedom from
HF hospitalization, heart transplant, or cardiovascular death was
signiﬁcantly higher in the poor LV group than in the very poor LV
group (log-rank P = .010).12 At 1 year of follow-up, the proportion of
patients in NYHA class I/II was signiﬁcantly higher in both groups
(84.4% vs 7.5% at baseline in the very poor LV group and 100% vs 3.4%
at baseline in the poor LV group).12 Similarly, compared with 1 year
prior to implantation, rates of HF hospitalization were signiﬁcantly
lower 1 year postimplantation in both groups (11.1% vs 55.5% in the
very poor LV group and 7.1% vs 46.4% in the poor LV group).
Echocardiographic follow-up showed a sustained reduction in MR
severity without signiﬁcant differences between groups.
The authors should be congratulated on this important study.12
Patients in the very poor LV group in the current study were similar
to those enrolled in the MITRA-FR trial (mean LV end-diastolic
volume, 250 mL), but with worse LVEF and more severe MR
(although the authors did not provide details of the quantitative
echocardiographic criteria used to deﬁne MR severity, all patients
in the very poor LV group had 4+ MR).6,12 Although MitraClip
implantation in the very poor LV group was associated with
signiﬁcant improvements in NYHA functional class and HF
hospitalizations, Kaplan-Meier curves for the composite endpoint
of HF hospitalization, heart transplant, or cardiovascular death
demonstrated a signiﬁcantly lower event-free survival of 40% vs
85% in the poor LV group at 2 years.12 These ﬁndings are similar
to results of the MITRA-FR trial, in which all-cause death or HF
hospitalization occurred in 63.8% of the patients at 24 months.8
Thus, it is likely that, despite having more severe MR, patients in
the very severe LV group in the current study represent those with
‘‘proportionate MR’’, in which the events are driven mainly by the
disease process in the LV and less so by the MR.11
In addition to the small sample size, retrospective design, and
unmeasured confounding, an important limitation of the current
study is the lack of a control group, ie, patients with very poor LV
treated with GDMT alone. Although the authors compared HF
hospitalizations and NYHA functional class 1 year before and
1 year after MitraClip implantation, they do not provide information on changes in medical therapy during this period.12 Based on
results of the MITRA-FR trial in which improvement in outcomes
were seen in both the MitraClip and GDMT groups, it is possible

that the authors may ﬁnd no signiﬁcant differences in functional
status and/or event-free survival in patients with very poor LV who
underwent MitraClip implantation compared with those receiving
GDMT alone.6,8
Nonetheless, the study by Sanchis et al.12 is an important step
forward in understanding the role of MitraClip in patients with
FMR and very poor LV function. Future studies should focus on
determining the factors associated with improved outcomes with
MitraClip in this group of patients to identify a potential subset of
patients with proportionate MR who may still derive some beneﬁt
from MitraClip implantation.

CONFLICTS OF INTEREST
S. Elmariah receives research funding from Edwards LifeSciences and is a consultant for AstraZeneca and Medtronic.
Dr. Kolte has no relationships to report.

REFERENCES
1. Nkomo VT, Gardin JM, Skelton TN, Gottdiener JS, Scott CG, Enriquez-Sarano M.
Burden of valvular heart diseases: a population-based study. Lancet. 2006;368:
1005–1011.
2. Nasser R, Van Assche L, Vorlat A, et al. Evolution of Functional Mitral Regurgitation
and Prognosis in Medically Managed Heart Failure Patients With Reduced Ejection
Fraction. JACC Heart Fail. 2017;5:652–659.
3. Wu AH, Aaronson KD, Bolling SF, Pagani FD, Welch K, Koelling TM. Impact of mitral
valve annuloplasty on mortality risk in patients with mitral regurgitation and left
ventricular systolic dysfunction. J Am Coll Cardiol. 2005;45:381–387.
4. Mihaljevic T, Lam BK, Rajeswaran J, et al. Impact of mitral valve annuloplasty
combined with revascularization in patients with functional ischemic mitral
regurgitation. J Am Coll Cardiol. 2007;49:2191–2201.
5. Diodato MD, Moon MR, Pasque MK, et al. Repair of ischemic mitral regurgitation
does not increase mortality or improve long-term survival in patients undergoing
coronary artery revascularization: a propensity analysis. Ann Thorac Surg.
2004;78:794–799.
6. Obadia JF, Messika-Zeitoun D, Leurent G, et al. Percutaneous Repair or Medical
Treatment for Secondary Mitral Regurgitation. N Engl J Med. 2018;379:2297–2306.
7. Stone GW, Lindenfeld J, Abraham WT, et al. Transcatheter Mitral-Valve Repair in
Patients with Heart Failure. N Engl J Med. 2018;379:2307–2318.
8. Iung B, Armoiry X, Vahanian A, et al. MITRA-FR Investigators. Percutaneous repair
or medical treatment for secondary mitral regurgitation: outcomes at 2 years. Eur
J Heart Fail. 2019;21:1619–1627.
9. Luc JGY, Hong JC, Cheung AW, et al. The MITRA-FR Trial Vs the COAPT Trial: More
Complementary Than Contradictory? Ann Thorac Surg. 2019;108:965–968.
10. Pibarot P, Delgado V, Bax JJ. MITRA-FR vs COAPT: lessons from two trials with
diametrically opposed results. Eur Heart J Cardiovasc Imaging. 2019;20:620–624.
11. Grayburn PA, Sannino A, Packer M. Proportionate and Disproportionate Functional
Mitral Regurgitation: A New Conceptual Framework That Reconciles the Results of
the MITRA-FR and COAPT Trials. JACC Cardiovasc Imaging. 2019;12:353–362.
12. Sanchis L, Freixa X, Regueiro A, Perdomo JM, Sabate M, Sitges M. Safety and
outcomes of MitraClip implantation in functional mitral regurgitation according
to degree of left ventricular dysfunction. Rev Esp Cardiol. 2020;73:530–535.

