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ESC HF guidelines 2021



HF and VHD guidelines are in line

months

152 123 109 94                    86 80 73
151 114 95 91 81 73                     67

Primary composite endpoint   (99% follow-up)

- All-Cause Death

- Unplanned rehospitalization for HF

Mitraclip + Med. treat.

Medical  treatment

OR = 1.16 (0.73-1.84)
P = 0.53



Key elements of the decision

• Functional MR resistant to GDMT

• high risk or inoperable

• Severe regurgitation

• EF>20%

• LVESD<70 mm



Functional or Secondary MR and Heart Failure. 

O’Gara et al. N Engl J Med 2020;383:1458-67. Bozkurt et al. European Journal of Heart Failure (202 ) 



Functional mitral regurgitation

Valve structure is preserved (not really)
Left ventricular and/or atrial function/shape are abnormal

Phenotypes Etiology Mechanisms

Ischemic acute MR Acute AMI Regional motiona abnormalities, 

Papillary muscle rupture 

(complete or partial)
PM dysfunction Permanent or transitory ischemia 

of PM

Lack of PM contraction

Ischemic regional chronic MR Previous Infero-posterior AMI Asymmetric tethering

Ischemic global chronic MR Previous massive AMI or multiple 

AMIs

Mostly symmetric tethering, 

annular dilation, reduced closing 

forces 
Non-ischemic functional MR Dilatated Cardiomyopathy Mostly symmetric tethering, 

annular dilation, reduced closing 

forces

PM dissynchrony Left bundle branch block or PM 

induced dyssynchrony

Dissynchrony between PMs and 

wall motion

Atrial functional MR Atrial fibrillation Annular dilation and disfunction

Atriogenic annular tethering



Functional mitral regurgitation: a disease of the ventricle….a secondary
problem

I AM NOT 

THE PROBLEM

I AM NOT 

THE PROBLEM



The Consequences of FMR

• Reduced cardiac output

• Ongoing volume overload stress-induced remodeling

• Left atrial remodeling and structural derangement (Afib)

• Increased pulmonary vascular resistance

• Compliance to therapy

• Acute decompensations

• 30% decrease of work efficiency energy spent/work produced



Functional MR is one of many 
components of the CHF complex

Ischemia/myopathy

LV RemodelingFMR

• Ischemia - stunning

• Hybernation

• Fibrosis 

• Dilatation -Remodeling

• Functional MR

• Atrial  Fibrillation

• LV Dyssynchrony

• Malignant arrythmias

• Neurohumoral derangement



FMR in heart failure

• 1256 pts with ischemic or non-ischemic DCM (mean EF 32%) from 4 
Italian istitutions, retrospective analysis

• Presence of MR is associated with increased mortality

no MR
26%

mild-
moderate 

MR
50%

severe MR
24%

Rossi A et al. Heart 2011;97:1675-1680



Morbidity is proportional to the degree of MR in FMR

1. Rossi A, Dini FL, Faggiano P, et al. Independent prognostic value of functional mitral regurgitation in patients with heart failure: a quantitative analysis of 1256 patients with ischemic and non-ischaemic
dilated cardiomyopathy. Heart. 2011;97(20):1675-1680.

2. Bursi F, Barbieri A, Grigioni F, et al. Prognostic implications of functional mitral regurgitation according to the severity of the underlying chronic heart failure: a long-term 
outcome study. Eur J Heart Fail. 2010;12(4):382-388.

Bursi 20102: Transplant-free survival decreased with 
increased MR severity.

Rossi 20111: Hospitalization-free survival decreased with 
increased MR severity.



ATTEND registry

Kajimoto et al. European Journal of Heart Failure (2016) 18, 1051 –1059

28%

53%

19%

HFp EF

No MR Mild MR Mod-Severe MR

19%

57%

24%

HFr EF



50% of patient have improvement of FMR with 
uptitration of GDMT

Lotte E. de Groot
ESC Heart Failure 2019; 6: 936–943



ARNI and FMR, the PRIME STUDY



CRT therapy can improve MR in selected patients

• MIRACLE trial (450 pts with LVEF < 35% and QRS>130 sec)

• St John Sutton et al, Circulation 200



Non responder to CRT are at high risk of mortality 
if MR remains untreated

Van Bommel Circulation. 2011;124:912-919



V wave

Mean LAP

LV pressure

17

9

144

37

12

122



About 10 years of FMR treatment in Europe

23%

77%

= DMR = FMR

• 567 patients

• Procedure time – 117 minutes

• Implant rate – 99%

387
© 2015 Abbott. All rights reserved. 9-EH-4-2405-01 07-2015 REV G
Information contained herein is for presentation for Europe, Middle East and Africa ONLY 

Functional Improvement in 6-Minute Walk Test
durable at one year

Demonstrated safety with low adverse event rates

Description of Event Site Reported Safety Events at 30 Days

Death 19 (3.4)

Stroke 4 (0.7)

Myocardial Infarction 4 (0.7)

Renal Failure 27 (4.8)

Respiratory Failure 4 (0.7)

Need for Resuscitation 10 (1.8)

Cardiac Tamponade 6 (1.1)

Bleeding Complications 22 (3.9)

Data presented as mean ±95% confidence intervals (44.5, 74.6)

(N=216, matched))

Mitral Regurgitation Grade Reduction 
durable at one year

Significant NYHA Functional Class Improvements
durable at one year

(N=327, matched)

p<0.0001

As assessed by sites

2+

3+

4+

0+

1+

2+

4+

3+

79% MR

≤2+ at
1 Year

59.5 meter

improvement

p<0.0001

(N=343, matched)

p<0.0001

I
II

III

IV

I

II

IV

III

79% NYHA

Class I or II
at 1 Year

Source: Schillinger, W. ACCESS-EUROPE Phase I- ESC 2012; August 25-29, 2012; Munich, Germany.

ACCESS EU - Real-World Clinical Experience



COAPT TRIAL
A leapfrog in the history of functional mitral valve treatment











COAPT vs MitraFR

• Does the design of each trial impact the 
results?

• Is there a mechanistic explanation for each 
trial’s results?  

• What can we learn from the outcomes of the 
control group of the two trials?

• Is there a need for a tie-breaker? 

• Would a meta-analysis of the two trials be 
meaningful?

• Do the differences in sample size, operator 
experience and trial follow-up explain the 
different results?

• Industry sponsored vs independent?
months

152 123 109 94                    86 80 73
151 114 95 91 81 73                     67

Primary composite endpoint   (99% follow-up)

- All-Cause Death

- Unplanned rehospitalization for HF

Mitraclip + Med. treat.

Medical  treatment

OR = 1.16 (0.73-1.84)
P = 0.53



Patient selection:
According to COAPT and MitraFR, patients with larger degree of MR
and smaller ventricles have higher chance of improvement



VHD guideoines 2021
Severity MR threshold in SMR (ERO from 0.2 to 0.4)



MitraClip therapy is not an alternative to ECMO, 
VAD or HTx



. Adapted from Graybun et al. JACC Cardiovasc Imaging. 2018 Dec 6. pii: S1936-878X(18)31017-9.

Disproportionately Severe FMR



What is severe MR?

Morning Afternoon



Patient
selection

Procedural
skills

HF 
therapy



Learning Curve and Expertise (TVT registry)



Hemodynamic assessment

• Continuous LAP measurements

Kuwata et al, JACC Interventions 2018



4 Clip sizes

MitraClip™ G4*

12mm9mm

17 mm at 120 degrees
20 mm at 180 degrees

22 mm at 120 degrees
25 mm at 180 degrees

50% wider 
in the grasping area

50% wider 
in the grasping area

4 mm 6  mm

4 mm 6 mm

With Four Clip sizes of the MitraClipTM G4 system
you can choose the right Clip for each patient’s mitral valve anatomy/pathology

*CE Mark Pending

MITRACLIP G4 DESIGN:  4th GENERATION SYSTEM
EXPANDED CLIP OPTIONS



83.5% MR ≤ 1+ AT 1 YEAR IN SUBJECTS WITH BASELINE MR ≥ 3+

EXPAND TRIAL: MR REDUCTION BY MR ETIOLOGY

35

Primary MR Secondary MR All EXPAND

ECL Adjudicated MR Severity by Etiology

*Reported to date
Kar S. Core-Lab Adjudicated Contemporary Clinical Outcomes at 1 Year with MitraClip™ (NTR/XTR) System from Global EXPAND Study. Data presented at TCT 2020.



Atrial View

Long Axis

• Normal leaflet motion
• Loss of leaflet coaptation
• Clefts or leaflet perforation

• Excessive leaflet motion
• Leaflet prolapse or flail
• Potential ruptured 

marginal chords

• Dilated annulus
• Billowing leaflets

• Restricted leaflet motion
• Potential mitral stenosis

• Restricted leaflet motion
• Tethered leaflets
• Dilation of ventricle

• Restricted leaflet motion
• Tethered leaflets
• Assymetric tethering due to infarct 
• Dilation of ventricle

Source:  Daniel Drake, “Axial Echocardiography”, Michigan Society of Thoracic and Cardiovascular Surgeons

Mitral Valve Etiology, Pathology and Lesions
Type I Type II Type II Type IIIA Type IIIB Type IIIB

Hypertrophic MyopathicRheumaticFED FED Barlowe’s

Edge to Edge Annuloplasty Chordal Repair
TMV Replacement

(assume Transseptal)
Other

A B C D E



mitral valve replacement / implantation

valve in valve

valve in ring

valve in MAC

TMVI



Cardiovalve TMVR: 1, 2, 3…

1. Leaflet grasping 2. Atrial flange delivery 3. Full release



The full spectrum of mitral interventions



Continuum of care of patients with HF

Môdified from Allen et al, Circulation 2012

CRT/ICD

Mitral

MiniVAD

VAD

HTx
LV remodeling

Monitoring

neurostimulation

Ultrafiltration

GDMT
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Clinical stabilization

(prevent Hospitalizations)

Improve quality of life and 
performance

Improve prognosis

Reverse 
remodeling

STOP the 
Disease



Care



Treatment



Life-time 
management


