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Objectives:

 Overview mitral valve regurgitation as a problem.

 Review data for Mitral clip approval and 

indications.

 Identify patients that may be candidates for Mitral 

Clip.
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Etiology of Mitral Regurgitation (MR)

Normal            Degenerative MR     Degenerative MR     Functional MR

- Prolapse                 - Flail                       Ischemic vs.   

Non-ischemic

- Due to dilated LV, mitral annulus or regional disruption of LV, MV apparatus



MR Mechanism
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Prevalence of Mitral valve disease
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Nkomo et al. Lancet 2006;368:1005-11



Congestive Heart Failure

Mitral 
regurgitation

Increased 
Load/stress

Myocardial 
injury

LV 
dysfunction

LV Dilatation
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Hospital Admissions for CHF (doubled)
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Markwick et al, TCT 2012



Impact of MR on Survival

Samer Mowakeaa et al. Open Heart 2018;5:e000745
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Goel et al. JACC 2014 63(2):185-186.



When to consider any intervention?
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 Mod-severe mitral valve regurgitation

• Symptoms (dyspnea) or

• LV dilatation or reduced EF (<60%) or

• Pulmonary HTN (PASP >50 mmHg)

• Asymptomatic (good operator/institution outcomes)



Medical Therapy
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Circulation: Heart Failure. 2013;6:624-626

AJC. 1998;82(2):242-245

Ahmen et al. JACC. 2012;60(9):833-8. 
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Etiology of Mitral Regurgitation (MR)

Normal            Degenerative MR     Degenerative MR     Functional MR

- Prolapse                 - Flail                       Ischemic vs.   

Non-ischemic



Mitral Valve Repair
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http://heartsurgeryinfo.com/minimally-invasive-mitral-valve-repair/
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Primary MR

No Medical Therapy

(Diuretics palliative)

Surgery for symptoms

or LV dysfunction

(Repair > Replacement)

Consider prophylactic 

repair for low risk with 

long term survival

General Principles of Therapy for MR Etiology



Surgery
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Secondary MR

Medical 

Therapy first

(BB,ACE/ARB, Aldactone, 

Diuretics)

CRT

Surgery only in highly selected 

pts with CHF

(Restrictive annuloplasty ring +/-

LV restoration)

(Class 3/4  symptomatic and 

acceptable surgical risk)

General Principles of Therapy for MR Etiology
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Bommel et al. Circulation. 2011;124:912-19
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Wu et al. JACC;45(3):381-7



Functional MR
 Main problem is the LV dysnfunction

• ICMP vs NICMP

 Ofter high risk for surgery

 High recurrence rate after repair

 No improvement in survival

Therefore, there is a need for a less invasive and 

safer option of FMR patients
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Secondary/function MR 
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Who are denied surgery? (Age)

Eur Heart J. 2007;28(11):1358-1365. 



Ejection Fraction

Eur Heart J. 2007;28(11):1358-1365. 



Comorbidities

Eur Heart J. 2007;28(11):1358-1365. 



Alfieri Stitch (double orifice)

Alfieri stitch

 1991

 Surgically-treated patients (most 

in addition with annuloplasty)

 Durable effect for 12 years
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Alfieri et al. J Thorac Cardiovasc Surg 2001;122:647-81

Alfieri et al. J Thorac Cardiovasc Surg 2003;126:1987-97
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1992-2000
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Feldman et al. JACC 2009;54:686-94



MitraClip Concepts

 Helps coaptation

• Reduction of MR

 Creation of tissue bridge

• Limits annular dilatation

• Helps in durability

 Restrains LV (regional effect)

• Helps LV remodeling
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http://resources.mitraclip.com/image-video-gallery.aspx



Procedural Goals
 Reduce MR <2+

 Abolish pulmonary vein flow reversal

 Achieve above results while maintaining a mean 

mitral inflow gradient <5-7 mmHg. 
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>45,000
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Key Anatomical Inclusions

 +3-+4 MR

 LVEF >25%

 LVESD<55%

 Primary regurgitant jet originating 

from mal-coaptation of A2-P2

 DMR pts: Flail width (<15 mm) 

and flail gap (<10 mm)

 FMR pts: Coaptation length  

(>2mm)
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EVEREST II Randomized Clinical Trial

Surgical and Percutaneous Therapy for 

Mitral Regurgitation

Mitral Valve Surgery 

Repair/Replacement

Catheter Based Mitral Valve Repair

MitraClip System
or
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EFFECTIVENESS
Clinical Success Rate*

12 months

*Freedom from the combined outcome of death, MV surgery 

or re-operation for  MV dysfunction, MR >2+ at 12 Month
Feldman T et al, ACC 2010



Feldman et al. NEJM 2011:364;678





EVEREST II Trial: Severity of MR and Heart Failure 

Symptoms Post-Treatment

Echocardiographic 

Severity 

of MR

NYHA Functional Class

Feldman et al. JACC 2015;66:2844-54.



Feldman et al. JACC 2015;66:2844-54.



Feldman et al. JACC 2015;66:2844-54.

EVEREST II Trial: 5-Year Clinical Outcomes –

Percutaneous Repair and Surgery for Mitral Regurgitation



EVEREST II Trial: 5-Year Clinical Outcomes –

Percutaneous Repair and Surgery for Mitral Regurgitation

Freedom from Death, MV 

Surgery or Reoperation

Landmark Analysis of Freedom 

from Death, MV Surgery or 

Reoperation Beyond 6 Months

Feldman et al. JACC 2015;66:2844-54.



Feldman et al. JACC 2015;66:2844-54.



TMVR in prohibitive surgical risk patients is associated with 

safety and good clinical outcomes, including decreases in 

re-hospitalization, functional improvements, and favorable 

ventricular remodeling, at 1 year. 



Glower et al. JACC 2014;64:172-81



EVEREST II High Risk 

Surgical Cohort



LV Volumes

Glower et al JACC 2014;64:172-181



Hospitalizations for Heart Failure

Glower et al JACC 2014;64:172-181



Glower et al JACC 2014;64:172-181



Prospective Registries
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Philip et al. Cath Cardiovasc Intervent 2014;84:581



Philip et al. Cath Cardiovasc Intervent 2014;84:581



Procedural Success





NYHA p<0.001 MR Grade p<0.001

Auricchio et al. JACC 2001;58:2183-9



Auricchio et al. JACC 2001;58:2183-9

LVEDD p<0.01

LVESD p<0.03

EF p<0.0001

LVEDV p<0.03

LVESV p<0.008



PERMIT CARE Study

Correction of MR in CRT Non- responders

“MitraClip Improves Symptoms and Promotes 

Reverse Remodeling”

Auricchio et al. JACC 2001;58:2183-9





Adverse Clinical Events at Follow-Up 

of 9 Months

D’ascenzo et al., Am J Cardiol 2015;116:325



Change of Functional and 

Echocardiographic Data at Follow-Up 

D’ascenzo et al., Am J Cardiol 2015;116:325





RESHAPE-HF:   Trial design 



Who to treat with MitraClip?

 Severe MR (+3-4)

 Primary MR (Flail, prolapse) or mixed etiology

 Symptomatic

 High operative risk for surgery
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Who not to treat?

 Non high risk patient

 Small mitral orifice area (<3.0 cm2)

 Severe leaflet calcification

 Other anatomical exclusion
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Take Home Messages for MitraClip Percutaneous 

Approaches for Ischemic/Functional MR 

• MitraClip therapy is FDA approved for symptomatic 

patients with severe MR of degenerative etiology 

(DMR) who are poor surgical candidates
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Approaches for Ischemic/Functional MR 

• MitraClip therapy is FDA approved for symptomatic 

patients with severe MR of degenerative etiology 

(DMR) who are poor surgical candidates

• COAPT and RESHAPE Trials will add additional 

information for patients with symptomatic FMR in high 

surgical risk



Take Home Messages for MitraClip Percutaneous 

Approaches for Ischemic/Functional MR 

• MitraClip therapy is FDA approved for symptomatic 

patients with severe MR of degenerative etiology 

(DMR) who are poor surgical candidates

• COAPT and RESHAPE Trials will add additional 

information for patients with symptomatic FMR in high 

surgical risk

• MitraClip registries in FMR have shown acceptable 

results in high surgical risk pts

• Improve NYHA Class, durable improvement in MR, 

functional improvement in 6 min walking test, 

reverse LV remodeling



Review Questions



Review Questions
 1. Which of the following are statements 

regarding outcomes of MitraClip in the 

EVEREST Trial are TRUE:  

• Surgery is safer then MitraClip at 30 days 

• Surgery is inferior to MitraClip in effectiveness

• Majority of MitraClip pts had severe residual MR

• MitraClip was well tolerated with equal symptomatic 

relief compared to surgery



Review Questions

True or False

Aortic valve disease is more prevalent than mitral 

valve disease?
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Review Question 
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A target endpoint for the mitral valve clip 

success:

a. Mean mitral inflow gradient <10 mmHg

b. Resolution of pulmonary flow reversal. 

c. Resolution of mitral valve regurgitation.

d. Percutaneous closure of the septal

puncture at conclusion of case. 
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