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Abstract: Percutaneous mitral valve repair is emerging as a reasonable alternative especially in 
those with an unfavorable surgical risk profile in the repair of mitral regurgitation. At this time, our 
understanding of the effects of underlying renal dysfunction on outcomes with percutaneous mitral 
valve repair and the effects of this procedure itself on renal function is evolving, as more data 
emerges in this field. The current evidence suggests that the correction of mitral regurgitation via 
percutaneous mitral valve repair is associated with some degree of improvement in cardiac 
function, hemodynamics and renal function. The improvement in renal function was more signifi-
cant for those with greater renal dysfunction at baseline. The presence of Chronic Kidney Disease 
(CKD) in turn has been associated with poor long-term outcomes including increased mortality and 
hospitalization among patients who undergo percutaneous mitral valve repair. This was true regard-
less of the degree of improvement in GFR post repair advanced CKD. The adverse impact of CKD 
on long-term outcomes was consistent across all studies and was more prominent in those with 
GFR<30 mL/min/1.73 m².  It is clear that from these contrasting evidences of improved renal func-
tion post mitral valve repair but poor long-term outcomes including increased mortality in patients 
with CKD, that proper patient selection for percutaneous mitral valve repair is key. There is a need 
to have better-standardized criteria for patients who should qualify to have percutaneous mitral 
valve replacement with Mitraclip. In this new era of percutaneous mitral valve repair, much work 
needs to be done to optimize long-term patient outcomes.  
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1. INTRODUCTION 

 Mitral valve surgery is indicated in patients with severe 
mitral regurgitation(MR), either due to degenerative valve 
disease or dilated cardiomyopathy, in order to decrease left 
ventricular end systolic volume index, left ventricular end 
diastolic pressure and improve cardiac index [1]. However, 
in those with an unfavorable surgical risk profile, percutane-
ous mitral repair is emerging as a reasonable alternative [2]. 
The Endovascular Valve Edge-to-Edge Repair Study 
(EVEREST II) randomized trial showed that while the 
percutaneous MitraClip device (MC; Abbott Vascular, 
Menlo Park, CA, USA) was less effective than surgery in 
reducing volume or grade of MR, there were fewer peri-
operative adverse events and similar improvement in 
functional status [3]. Predictors of poor outcomes after 
percutaneous mitral valve repair include persistent MR post  
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repair, N-terminal pro-brain natriuretic peptide ≥5000 ng/L 
at baseline, Chronic Obstructive Pulmonary Disease 
(COPD), history of coronary bypass surgery,  history of 
Congestive Heart Failure (CHF) , presence of moderate to 
severe Tricuspid Regurgitation (TR) and Chronic Kidney 
Disease (CKD); all of which have been associated with poor 
long-term outcomes including increased mortality and 
hospitalization [4-7].  The presence of CKD is a predictor of 
worse outcomes with Acute Coronary Syndromes (ACS), 
CHF, and cardiac interventions such as Transcatheter Aortic 
Valve Replacement (TAVR) [8]. At this time, our 
understanding of the effects of underlying renal dysfunction 
on outcomes with percutaneous mitral valve repair and the 
effects of this procedure on renal function is evolving, as 
more data emerges in this field. This review summarizes the 
literature on the effects of underlying CKD on post percuta-
neous mitral valve repair outcomes, as well as the effects of 
this procedure on subsequent renal function. While several 
percutaneous mitral valve repair techniques are in evolution 
in the US, the MitraClip device which is an edge-to-edge 
leaflet repair device is the only one approved by the FDA, 
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and therefore further discussion in this review will be dedi-
cated to the MitraClip device system. 

2. MITRAL REGURGITATION PATHOPHYSIOL-
OGY AND PERCUTANEOUS REPAIR 

 Acute MR results in alteration of both preload and after-
load in an attempt to maintain cardiac output. With time, if 
uncorrected, progression to chronic MR may result in the 
Left Ventricle [LV] hypertrophies eccentrically as a means 
to physiologically adapt to normalize preload on individual 
cardiac sarcomeres [9-11]. With increasing LV chamber en-
largement, an alteration in the LV thickness to radius ratio 
develops which results in LV afterload excess. This afterload 
excess results in decreased myocardial shortening as com-
pensated chronic MR progresses into decompensated MR. 
This eventually culminates in decreased stroke volume, as 
evidenced by invasive hemodynamic measurements in recent 
studies [12]. The increasing afterload coupled with the re-
duction in ejection fraction can cause significant alteration of 
renal function in lieu of decreased renal perfusion from the 
maladaptive responses intrinsic to decompensated cardio-

renal syndrome  [13] (Fig. 1). Conversely, CKD can accen-
tuate the degree of mitral regurgitation from its effect on left 
ventricular hypertrophy secondary to pressure and volume 
overload with deleterious effects [14]. Please see Figs. (1 
and 2). 
 Based on echocardiographic and angio-invasive parame-
ters, different stages of MR have been recognized. Symp-
toms and treatment options vary depending on the stage, 
which is beyond the scope of this discussion.  However, it is 
important to note that treatment is specific to the etiology 
and stage of MR, surgery being a definitive means of therapy 
to those who merit intervention [15, 16]. However, in pa-
tients with multiple comorbidities and with prohibitive sur-
gical risk, transcatheter techniques, particularly MitraClip 
have been demonstrated to be safe and feasible in multiple 
studies worldwide. The use of the MitraClip system is per-
formed under general anesthesia using fluoroscopy with both 
transesophageal and transthoracic echocardiographic guid-
ance. After trans-septal puncture, a guidewire is passed into 
the left atrium and subsequently the guide catheter. The clip 
delivery system is introduced into the guide catheter, ad-

 
Fig. (1). Ventricular remodeling in chronic mitral regurgitation. 
 

 
Fig. (2). Pathophysiology of renal dysfunction and mitral regurgitation. 
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vanced into the left atrial chamber until it is centered over 
the mitral orifice. The arms of the clip are opened and ad-
vanced into the left ventricle just below the mitral leaflet 
edges. The clip is closed and pulled back until the mitral 
leaflets are captured in the arms of the clip. The clip is closed 
incrementally under real-time echocardiography to optimize 
the reduction of MR [17] see Fig. (3) for a sample illustra-
tion. Current guidelines recommend the use of transcatheter 
mitral valve repair for severely symptomatic patients 
(NYHA class III to IV) with chronic severe primary MR 
(stage D) who have favorable anatomy for the repair proce-
dure and a reasonable life expectancy but who have a pro-
hibitive surgical risk because of severe comorbidities and 
remain severely symptomatic despite optimal guideline-
directed medical treatment for heart failure. As of now, it is 
not currently approved for chronic secondary MR in the US 
[15].  

 
Fig. (3). Conceptual illustration of the mitraclip intervention. 

3. PERCUTANEOUS MITRAL VALVE REPAIR AND 
ITS EFFECTS ON RENAL FUNCTION 

 Percutaneous mitral valve repair may be associated with 
improvement in renal function as shown as proof of concept 
in small studies. In a study by Rassaf et al. involving 60 pa-
tients who underwent MitraClip repair, successful reduction 
in mitral regurgitation (MR) severity by 2-3 grades, acutely 
improved renal function [13]. This effect was noted to be 
more pronounced among those with greater renal dysfunc-
tion at baseline. This was quantified as an improvement in 
the Kidney Disease Outcomes Quality Initiative (KDOQI) 
stage seen in 20% of patients with preexisting KDOQI stage 
3-4 vs. 13% improvement among those with baseline 
KDOQI stage of 1-2 (p<0.0001) [13]. Subsequently, Wang 
et al. performed a larger study, analyzing patients with se-
vere MR (grade 3-4) who had CKD at baseline in order to 
assess the effect of Mitraclip repair on eGFR. The sample 
population was selected from studies such as EVEREST and 
the Real World Expanded Multicenter Study of the Mitra-
Clip system (REALISM) which consisted of a total of 767 
patients analyzed between 61 to 85 years of age, CKD stages 
1-5 ( excluded those under renal replacement therapy),  with 
MR severity grade 3-4, who underwent MitraClip repair, and 
were  followed for 1 year to assess renal function [18].  In 
this study, for all stages of CKD, there was a modest im-
provement in kidney function before discharge. Also, among 
patients with CKD stages 3-5 who had a reduction of MR by 
> 2 grades, glomerular filtration rate (GFR) significantly 

improved at 1 year after mitral valve repair. This is in con-
trast to patients with CKD stages 1-2 who sometimes exhib-
ited a slight decrease in GFR. Over 36% of patients initially 
with CKD stage 4-5 improved to stage 3 in one year after 
MitraClip repair. This study also showed that baseline renal 
dysfunction correlated with one-year mortality post valve 
repair, irrespective of the degree of improvement in GFR 
[18]. Furthermore, an analysis by Kaneko et al. of 78 pa-
tients in Germany revealed that 28% of patients had im-
provement in renal function six months after MitraClip re-
pair and was associated with a significantly higher survival 
rate [19]. This study, however, did not quantify the effect of 
baseline GFR/stage of CKD on the subsequent improvement. 
A recent follow-up analysis of the EVEREST and REAL-
ISM cohorts was performed which assessed increase in the 
forward stroke volume (FSV) as a predictor of clinical out-
comes among patients who underwent MitraClip repair. It 
revealed that among those with >9% increase in forward 
stroke volume upon discharge, there was a significant im-
provement in GFR after one year accompanied by a decrease 
in all-cause mortality after three years [20]. Again, this 
analysis was not aimed at studying the influence of the base-
line stage of CKD on outcomes.  However, it demonstrated 
that the severity of MR at baseline was proportional to the 
degree of improvement in FSV post-Mitraclip, which in turn 
corresponded to an improvement in renal function after re-
pair. 

4. UNDERLYING MECHANISMS IN THE IM-
PROVEMENT IN RENAL FUNCTION POST MITRAL 
VALVE REPAIR 

 There are three prevailing possible mechanisms that may 
explain the improvement of renal function post mitral valve 
repair. First, MR is associated with characteristic hemody-
namic abnormalities, namely increase in left atrial pressures, 
pulmonary vascular resistance and decrease in cardiac out-
put; all of which lead to the development of worsening heart 
failure [21]. Increasing right-sided pressures in the long term 
eventually lead to venous congestion. These hemodynamic 
changes, specifically venous congestion and decreased car-
diac output, leads to renal dysfunction as part of cardiorenal 
syndrome [22] (Fig. 2). Percutaneous mitral valve repair was 
associated with acute improvement of these hemodynamic 
parameters, especially in patients with decompensated heart 
failure, both by increasing forward cardiac output and de-
creasing pulmonary and right-sided pressures which in turn 
can lead to better renal outcomes [20, 23, 24]. These effects 
on hemodynamics post mitral valve repair are also consistent 
with the ones found in surgical mitral valve replacement 
[25]. However, there has been no reported improvement in 
renal function post-surgical mitral valve repair and on the 
contrary, surgical mitral valve replacement has been associ-
ated with increased incidence of Acute Kidney Injury (AKI) 
with an associated increase in mortality [26-28]. This was 
true not only in the context of in-hospital mortality, but also 
long-term mortality, irrespective of recovery of renal func-
tion after the perioperative period. Mechanisms implicated in 
the pathogenesis of surgical post mitral valve repair associ-
ated AKI include the effects of cardiopulmonary bypass, 
post-operative instability and low cardiac output [28]. 
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 A second potential mechanism is the effect of percutane-
ous mitral valve repair on left ventricular remodeling. In two 
separate analyses of the EVEREST cohort, there was an ob-
served reduction in Left Ventricular End Diastolic Volume 
(LVEDV), improvement in Ejection Fraction (EF) and re-
duced sphericity after MitraClip, especially among patients 
with preexisting LV dysfunction [29]. Also, there was the 
same observed decreased in LVEDV and LA volumes for 
both functional and degenerative MR suggestive of correc-
tion of volume overload post-MitraClip [30]. Similar 
changes in ventricular contractility and function were also 
observed with surgical mitral valve repair [31, 32]. In one 
study using three-dimensional speckle tracking echocardi-
ography, there was an improvement of left ventricular global 
longitudinal strain, as well as right ventricular free wall 
strain, in as early as 6 months post-MitraClip implantation 
[33]. Reversal of cardiac remodeling thus may potentially 
lead to improvement of residual kidney function among this 
subset of patients by improving long-term hemodynamics 
and pump function. 
 Finally, the endothelial function also plays a role in af-
fecting renal function as a consequence of MR. Experimental 
animal studies have demonstrated the association between 
worsening mitral regurgitation and endothelial dysfunction 
[34]. Endothelial dysfunction has long been established as a 
pathophysiologic mechanism leading to premature cardio-
vascular disease and worsening renal function [35, 36]. A 
recent study involving patients who underwent percutaneous 
MitraClip intervention found evidence of endothelial dys-
function in the form of elevated levels of decompartmental-
ized hemoglobin which scavenge on nitric oxide, leading to 
endothelial dysfunction in patients with chronic MR. At 
three months post mitral valve repair, these levels were 
found to decrease, and endothelial function improved, which 
manifested as an increase in flow-mediated vasodilation 
[37]. This links endothelial dysfunction to MR and its poten-
tial effects on end organs like the kidney. 

5. ACUTE KIDNEY INJURY IN THE SETTING OF 
MITRAL VALVE REPAIR 

 A recent single-center analysis of 378 patients by Körber 
et al. 2018 sought to determine the incidence of Acute Kid-
ney Injury (AKI) post percutaneous mitral valve repair and 
surgical mitral valve repair. They found that there was a sig-
nificantly lower risk of AKI following percutaneous mitral 
valve repair compared to surgical mitral valve repair [38]. 
However, the lack of availability of data on baseline GFR 
and the degree of mitral regurgitation prior to repair could 
have influenced the outcomes. Length of procedure and pe-
ripheral vascular disease were determined to be predictors of 
subsequent post-procedural AKI [38]. This study is consis-
tent with prior studies showing the risk of AKI following 
mitral valve repair and aortic valve repair [39, 40]. However, 
this was the first study to look into the incidence of AKI post 
percutaneous mitral valve repair [38]. Recently, another ret-
rospective study of 220 patients who underwent percutane-
ous mitral valve repair reported the incidence of post-
procedural AKI to be approximately 20%. Over 65% of the 
study population had at least stage 3 CKD.  Age, log Euro-
SCORE, baseline renal function, proBNP levels, serum 
Hba1c, serum C-reactive protein, diuretic usage and elevated 

right atrial pressure were the risk factors for post-procedural 
AKI. The influence of baseline renal function was strong, 
with 75% of the patients developing AKI having stage 3 
CKD stage 3 or worse degrees of baseline GFR before the 
procedure [41]. The study, however, did not look at the ef-
fect of residual MR post repair and the influence of CKD 
stage on subsequent post procedural AKI, and long-term 
renal function. Finally, AKI post procedure was associated 
with poor long-term outcomes such as higher risk of long-
term mortality [38, 41]. This is consistent with previous 
studies showing AKI as a predictor of subsequent mortality 
in percutaneous coronary interventions and aortic valvular 
replacements [40, 42]. These data provide snapshots of the 
incidence and effects of AKI after percutaneous mitral valve 
replacement, and more prospective large-scale studies are 
needed to accurately outline the risk factors and modifiable 
targets for interventions to reduce the burden of AKI with 
percutaneous mitral valve repairs.  

6. CHRONIC KIDNEY DISEASE AS A PREDICTOR 
OF POOR OUTCOMES POST MITRAL VALVE RE-
PAIR 

 The presence of CKD at baseline in patients undergoing 
mitral valve repair has an adverse impact on long-term out-
comes, regardless of the degree of improvement in GFR post 
repair [43-45]. The strong association between heart failure 
and CKD is well known, and conceivably the presence of 
CKD in heart failure was also found to be associated with 
increased mortality [46]. Heart failure is associated with 
worsening renal function via several cardiorenal hemody-
namic mechanisms [47] and manifests as varying degrees of 
functional mitral regurgitation brought about by LV remod-
eling [1]. 
 CKD is associated with adverse outcomes in post-
surgical patients and is particularly problematic among pa-
tients undergoing cardiac surgery. In a study among patients 
undergoing Coronary Artery Bypass Graft (CABG) in the 
Society of Thoracic Surgeons (STS) registry, operative mor-
tality and other complications increased with higher degrees 
of CKD [48]. The same association between the degree of 
CKD and adverse outcomes was noted in patients undergo-
ing TAVR [49]. Eventually, this was found to be applicable 
to patients undergoing mitral valve repair as well, and base-
line CKD was implicated in predicting poor outcomes [50, 
51]. Addressing long-term outcomes in relation to CKD spe-
cific to volume status, a retrospective study involving pa-
tients with advanced heart failure and functional MR who 
underwent surgical mitral valve repair, found that patients 
with End-Stage Renal Disease (ESRD) on hemodialysis had 
more favorable outcomes in terms of mortality and readmis-
sions for heart failure exacerbations compared to those with 
late-stage CKD, not on hemodialysis. This difference in out-
comes was attributed to the ability to control volume status 
more accurately in patients on hemodialysis after surgery, 
and potentially yielding better outcomes [1].  
 One of the first studies to provide data on the influence of 
CKD on outcomes in percutaneous mitral valve repair was a 
small study involving 41 patients which showed that renal 
function and hospital stay were inversely related [52]. An-
other retrospective study analyzing data from 74 patients 
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who had mitral valve repair using MitraClip, found that the 
presence of CKD was associated with increased mortality 
(HR 3.29) (CI 1.37 to 7.92) p<0.01 [5].  However, this study 
was limited by its ability to differentiate outcomes based on 
the stage of underlying CKD. To address this question, an 
analysis of a multicenter MitraClip registry involving 173 
patients was undertaken which showed that those patients 
with advanced CKD [GFR<30 cc/min/1.73M2] had an in-
creased rate of mortality when compared to patients with 
GFR>30 mL/min/1.73 m² [HR=10, p=0.011]. It was also 
noted there was no difference in mortality between those 
with moderate CKD [GFR>30 but <60 cc/min/1.73M2] and 
with no CKD at all [53]. There was also a trend towards im-
provement in NYHA functional class among those with 
CKD, although insignificant, which progressively narrowed 
down with advancement in CKD stage. However, this study 
demonstrates a degree of selection bias, as there was a higher 
proportion of patients with GFR<30 cc/min/1.73M2 with 
symptom burden of NYHA class II or higher that were 
included in the study. In the same year, an analysis of the 
EVEREST cohort, one of the largest studies using the Mi-
traClip device was performed involving over 886 patients. 
The results of this study revealed that the degree of underly-
ing CKD was independently associated with long-term mor-
tality [HR 3.8, CI: 2.38-6.05] for CKD stages 4-5 (GFR<30 
mL/min/1.73 m²) whereas patients with GFR 30-60 
mL/min/1.73 m² had a lower but still significant risk for 
mortality [HR 2.35, CI: 1.73-3.19] [18]. This is in compari-
son to a later analysis done by Kaneko et al. in 2016 using a 
different cohort of 206 patients which demonstrated an in-
creased mortality for those with GFR<30 mL/min/1.73 m²  

[HR 4.322, CI: 1.855–10.069, p=0.001] and only a trend 
towards significance for those with GFR 30-60 mL/min/1.73 
m²  [HR 1.868, CI: 0.949–3.679, p=0.071], with the latter 
likely underpowered to assess mortality among this subset of 
patients [19]. Subsequent to this study, an analysis of the 
Getting Reduction of Mitral Insufficiency by Percutaneous 
Clip Implantation (GRASP) registry using a composite out-
come of freedom from death, requirement of surgery for mi-
tral valve dysfunction and having an MR grade >=3 at 12 
months (primary efficacy endpoint) was found to be signifi-
cantly lower in patients with underlying CKD [HR 2.39, CI: 
1.19-4.78; p=0.014]. CKD was noted to be an independent 
predictor of this composite endpoint, whereas calcified leaf-
lets could reliably predict >3+ MR at 12 months [6]. Lastly, 
a recent abstract presentation by Binita Shah et al. 2018 at 
the ACC 2018 conference retrospectively studied 5,241 pa-
tients in the Society of Thoracic Surgeons/American College 
of Cardiology (STS/ACC) registry with the primary outcome 
of a composite of all-cause mortality, stroke and new dialy-
sis. It was found that among male patients with creatinine 
clearance <=30ml/min, there was a significantly higher com-
posite outcome [OR 2.72, CI 1.26-5.87; p=0.01], and in fe-
males, there was an incremental effect observed where the 
lower the creatinine clearance, the higher the odds for the 
composite outcome ranging from [OR 6.11, CI 2.13-17.6; 
p<0.001] for those with creatinine clearance 30-60mL/min to 
as high as  [OR 16.8, CI 4.05-69.6; p<0.001] for those on 
dialysis [54]. Separate odds ratios were also calculated for 
30-day and 1-year mortality based on creatinine clearance 
which is provided in Table 1. This study so far provides the 
largest number of patients analyzed looking into the effect of 

 
Table 1. Showing Relationship of CKD to Mortality among Patients Undergoing Percutaneous Mitral Valve Replacement with 

Mitraclip. 

Study Endpoint GFR<30  GFR 30-60 GFR<60 

Rodrigo Estévez-Loureiro et al., 2015 

Retrospective multicenter UK (n=173) 

Mortality (up to 3 years) HR 10 [1.7-58.4] 
p=0.011 (Cox analysis) 

  

Yohei Ohno et al., 2016 

Retrospective (GRASP registry) 
(n=214) 

Composite of death sur-
gery for mitral valve dys-

func. and MR grade >=3 at 
12 months 

 HR 2.39 [1.19-4.78] 
p=0.014 (multivariate) 

Kaneko et al., 2016 

Retrospective single center Germany 
(n=206) 

Mortality (up to 1000 days) HR 4.322 [1.855-
10.069] 

p=0.001 (multivariate) 

HR  
1.868 [0.949–3.679] 

p=0.071 (multivariate) 

 

Toggweiler, Stefan et al., 2014 Retro-
spective MitraSWISS registry (n=74) 

Mortality (up to 2 years)  HR 3.29 (1.37 to 7.92) 
p<0.01 (univariate) 

Wang, Andrew et al., 2015 

Retrospective EVEREST cohort 
(n=886) 

Mortality (1 year) HR 3.8 [2.38-6.05] 
(cox) 

HR 2.35 [1.73–3.19] 
(cox) 

 

Sha, Binita et al., 2018 Retrospective 
STS/ACC registry (n=5,241 based on 

creatinine clearance) 

Mortality (30 day) OR 1.63 [0.99-2.68] 
p=0.053 (cox) 

OR 1.29 [0.78-2.12] 
p=0.32 (cox) 

 

Sha, Binita et al., 2018 Retrospective 
STS/ACC registry (n=5,241 based on 

creatinine clearance) 

Mortality (1-year) 2.6 [1.92-3.51] 
p<0.001 (cox) 

2.9 [2.01-4.17] p<0.001 
(cox) 
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CKD on long-term outcomes post transcatheter mitral valve 
repair. 
 At this time, all evidence addressing the effect of renal 
function on long-term outcomes has been from retrospec-
tive data and post-hoc analyses of studies involving Mitra-
clip repair. This is subject to selection and susceptibility 
biases inherently, as most samples involve elderly patients 
with multiple comorbidities who are at baseline high risk 
for poor outcomes in the long term. This is also inevitable 
given the inherent nature of using the MitraClip device in 
patients who are excluded from receiving surgery, because 
of their extensive comorbidities. In addition to this, the 
selection criteria for those undergoing MitraClip device 
repair is still not uniformly standardized. However, the out-
comes are consistent across all studies so far in that, ad-
vanced CKD with GFR<30 mL/min/1.73 m² was found to 
be associated with poorer long-term outcomes, especially 
survival, with a milder effect on those with moderate CKD 
(GFR 30-60 mL/min/1.73 m²). This effect is also consistent 
with various studies involving the effect of CKD on tran-
scatheter aortic valve replacement [55, 56]. More prospec-
tive studies with sufficient power are certainly needed to 
fully address the reciprocal bidirectional relationship be-
tween renal function and mitral valve percutaneous proce-
dures. Further studies are also needed to clarify the effect 
of hemodialysis or peritoneal dialysis on long-term out-
comes among patients who undergo MitraClip repair [1]. 

CONCLUSION - PROPER PATIENT SELECTION IS 
KEY 

 After presenting the evidence above, in terms of renal 
function, proper patient selection for percutaneous mitral 
valve repair is the key. As noted above, the groups with the 
greatest recovery of GFR after Mitraclip repair are those 
with CKD stage 3-5. But on the contrary, it is also almost in 
this group that long-term risk of post-procedural mortality is 
the greatest. In addition to this, other criteria must also be 
taken into consideration especially multiple comorbidities 
like severe heart failure, hypertension, diabetes and COPD 
which are widely prevalent in these patients and may influ-
ence long-term survival [5, 57]. As a result, there is a need to 
have standardized criteria for patients who should qualify to 
have percutaneous mitral valve replacement with Mitraclip. 
A randomized study RESHAPE-HF was initially underway 
to address this issue but was terminated due to lack of patient 
enrollment. In this new era of percutaneous mitral valve re-
pair, much work needs to be done to optimize long-term pa-
tient outcomes. 
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