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 Secondary Mitral Regurgitation   
Time to Re-think 



The Mitral Valve and Left Ventricle



Secondary Mitral Regurgitation is 
a Disease of the Left Ventricle



Secondary Mitral Regurgitation 
Pathophysiology



RR, 1.96; 95% CI, 1.67-2.31; P < .001Sannino et al JAMA Cardiol, 2017 oct 1;2(10):1130-1139  Meta-analysis of 17 studies, 26,359 patients

Secondary Mitral Regurgitation 
Prognosis



It was unknown whether 
intervention to reduce 

secondary mitral regurgitation 
improved the prognosis!



Surgery for Patients with Secondary 
Mitral Regurgitation 

Wu AH et al.J Am Coll Cardiol 2005;45:381-387



Surgery for Patients with Secondary 
Mitral Regurgitation 

Mechler RE et al.J NEJM 2016;374(20):1932-1941









 12

The Leaflet Approximation Technique
Replication of Surgical Technique 



Mitral Clip Safety Profile
Everest II RCT

Feldman et al. N Engl J Med 2011



Mitral Clip Safety Profile
COAPT RCT

Stone et al. N Engl J Med 2018



Percutaneous Repair with the MitraClip 
Device for Severe Secondary Mitral 

Regurgitation 
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Mitral Regurgitation Grade Evolution in 
Both Groups Mitra-FR



Q: Is percutaneous correction 
of secondary mitral 
regurgitation by mitral clip 
safe and effective?  

YES 
Q: Does correction of 
secondary mitral regurgitation 
change the prognosis? 

NO



Echocardiographic Criteria for the Definition of 
Severe Mitral Regurgitation



The COAPT Trial
Cardiovascular Outcomes Assessment of the MitraClip Percutaneous Therapy for Heart Failure Patients 

with Functional Mitral Regurgitation 
A parallel-controlled, open-label, multicenter trial in 614 patients with heart failure and moderate-to-
severe (3+) or severe (4+) secondary MR who remained symptomatic despite maximally-tolerated 

GDMT 

Randomize 1:1

GDMT alone
N=312

MitraClip + GDMT
N=302

Primary endpoints: 
Effectiveness: All HF hospitalizations through 24 mos, analyzed when last pt completes 12-mo FU 

Safety: Freedom from device-related complications through 12 months







All-Cause Mortality



Mortality and HF Hospitalization



TEER with the MitraClip was: 
• Safe. 
• Provided durable reduction in MR. 
• reduced the rate of HF hospitalizations. 
• Significant reduction in all cause mortality. 
• Improved quality-of-life and functional capacity. 

during 24-month follow-up.  
MitraClip is the first therapy shown to improve the 
prognosis of patients with HF by reducing secondary 
MR due to LV dysfunction. 



ACC/AHA Guidelines: Chronic Secondary MR



Diverging Guidelines: Chronic Secondary MR



Traditional approaches to the 
characterization of secondary 

mitral regurgitation have largely 
ignored the critical importance of 

the left ventricle



Patients with secondary mitral 
regurgitation represent a heterogenous 

group, which can be usefully subdivided 
based on understanding that the EROA is 

dependent on the LVEDV



Disproportionate vs Proportionate Severe 
Secondary MR

Disproportionate non severe MR

Small LV



Small LV

Disproportionate



Trials of HF Therapies and Secondary MR
Benefit from MR reduction

Benefit greatly from 

MR Reduction
Some Benefit fro

m 

MR Reduction

Unlikely to Benefit 
from MR Reduction



Mortality and HF Hospitalization at One Year



Mortality and HF Hospitalization at One Year



Three Patients with EROA of 30 mm2



Three Patients with EROA of 30 mm2

Mitra- FR COAPT



Characterization of MR as 
proportionate or disproportionate 
to LVEDV appears to be critical 

to the selection of an optimal 
treatment for patients with chronic 

HF and systolic dysfunction





Trans-catheter Edge to Edge 
Repair (TEER) vs Trans-catheter 
Mitral Valve Replacement (TMVR) 
for Secondary Mitral Regurgitation



Study Design

TEER  
(trans-catheter repair)

TMVI  
(Trans-catheter replacement)

vs



All-cause Death

4.2%
9.3%

p=0.038

30 days



39.6%
32.9% p=0.06

4.2%

9.3%

30 days

All-cause Death



30 days

30.0%
33.4%

p=0.36
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Combined Endpoint
All-cause Death or HF Hospitalisation

46.1%
48.6%

p=0.26
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Subgroup Analysis
All-cause Death or HF Hospitalisation



No difference 
between TEER and TMVI regarding 

•All-cause Death after 2 years. 
•Combined Endpoint after 2 years.



Perspective

Prospective randomised trials are needed to define the future role of  

TMVI among routine SMR treatment options. 

established transcatheter therapy 
excellent safety profile 

TEER TMVI

residual or recurrent MR 

novel transcatheter therapy 
predictable MR elimination

elevated short-term mortality 
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In this first report of the CUTTING-EDGE 
registry, the mortality and morbidity risks of 
MV surgery after TEER were not negligible, 
and only <10% of patients underwent MV 
repair. 

These registry data provide valuable insights 
for further research to improve these outcomes. 













Management of patients with chronic severe secondary regurgitation

Symptoms despite GDMT

• Referral to Heart Team 
• GDMT optimization 
• CRT when indicated (ESC HF Guidelines)

Severe Comorbidities or  
life expectancy < 1 year

Palliative 
care

CAD or other cardiac disease 
requiring treatment

N

Y



CAD or other  
cardiac disease 

requiring treatment

PCI/TAVIAppropriate for surgery on the base of 
individual patient characteristicsa

Persisting severe 
SMR and  
symptoms

Appropriate for  
valve surgery

End stage LV/RV 
failure

Fulfilling criteria suggesting an 
increased chance of responding 

to TEER

Close  
follow-upMV Surgeryb

TEER in selected 
cases or other 

transcatheter valve 
therapy if applicable 

(for symptoms 
improvement), after 

careful evaluation for 
HTx/LVAD

TEERHTx/LVAD Pallative 
careAND

CABG or  
other cardiac 

surgery

MV 
surgery

Y

Y

Y Y

Y

Y

N

N

N

N

N

N





Conclusion
• SMR is a disease of the LV. 
• Treat the LV dysfunction first with appropriate titration of 

medications known to improve survival in HFrEF. 
• Consider MV intervention when severe MR persists after 

appropriate medical therapy, including CRT/PCI (COAPT-like 
patients). 

• Patients in whom MR is the dominant lesion relative to LV 
dysfunction (Disproportionate SMR), appear to derive the largest 
benefit of MV intervention in terms of reduced mortality and HF 
hospitalization.




