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STS/ACC-TVT registry, Mack et al, JACC 2021

>150,000 Mitraclip Implanted Worldwide*
(*march-2021)



Kalbacher, et al EHJ 2019

4th GENERATION

MITRACLIP PASCAL P10/PASCAL ACE





Overview in transcatheter edge-to-edge Mitral valve repair

• Current indications

• New evidence in TEER

• Patient selection

• Expanding the indications

• Mitraclip (gold standdar) vs other devices



Clip in primary MR



Clip in primary MR

Everest trial 5 year follow-up



Benfari et al, Eur Heart J 2022

Clip in primary MR



Clip in primary MR

87yo woman



Clip in primary MR

Mitraclip XT-W



Piriou et al, Eurointervention 2019: design and rationale MITRA-HR study

Percutaneous MitraClip Device or Surgical Mitral Valve REpair in PAtients With 
PrImaRy MItral Regurgitation Who Are Candidates for Surgery (REPAIR MR)

The REPAIR-MR study

N= 330 N=500

High surgical risk:
- ≥75y + intermediate 
risk (STS>6% or 1 frailty 
or 1 organ)
- <75y + high risk 
(STS>8% or 2 frailty or 2 
compromised organ 
systems)

Subject is at moderate surgical risk defined:
- ≥75 years of age, 
OR 
- <75 years, then has: 

- (1) Society of Thoracic Surgeons (STS) Predicted Risk 
of Mortality (PROM) Repair Score ≥ 2%, OR 

- (2) Presence of other comorbidities which may 
introduce a potential surgery-specific impediment.

Clip in primary MR





There is NOT a I - A indication 

Clip in functional MR





Mitraclip

Medical treatment



Mitraclip

Medical treatment

Mortalidad 1y: 18.8%
Reingreso 2y: 35.8%

Mortalidad 1y: 30.7%
Reingreso 1y: 22.3%
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COAPT TRIAL 
3-YEARS





Mack, et al JACC 2021

Arnold, et al JACC 2019



Kar, et al. TCT 2020

12mm 9mm

• 99% IMPLANT RATE

• 96% Acute Procedural 
Success

• 46 min DEVICE TIME

• 80 min PROCEDURE TIME

New Evidence in TEER



MitraClip™ G4*

Chakravarty, et al. JACC Interv oct-2020 Grasso. PRC Valves 2020

• n=59 patients
• 60% wider clip
• Independent grasping: 49.2%
• Fluoroscopy time: 14 min (1 clip)
• Median procedure time: 22 min (1 clip)

Primary MR Secondary MR

n=101

New Evidence in TEER



Central spacer

Independent leaflet grasping

Device elongation

Webb. EuroPCR 2020

Single arm, multicentre, prospective study to evaluate the safety, performance, 
and clinical outcomes of the PASCAL Transcatheter Valve Repair System for 
clinically significant mitral regurgitation

100% MR ≤2+88% NYHA I-II

New Evidence in TEER



New Evidence in TEER

PASCAL ACE EXAMPLE
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Predictors of improvement: 
- Low Baseline creatinine:

- Low baseline KCCQ-OS:
- Mitraclip group

Non-responders: 
- High systolic pulmonary pressure
- High transmitral gradient
- Large LVEDV and LVESD
- Inferior basal aneurism 

Hahn, JACC 2020

Clip in secondary MR



Everest II

MITRA-FR
COAPT

M
R

 E
ti

o
lo

gy

Surgical Risk

P
ri

m
ar

y
Se

co
n

d
ar

y
M

ix
e

d

Low High Extreme/Inoperable Futile

Surgery

¿Surgery?*

* Undergoing CABG or other cardiac surgery
**Who remained symtomatic with OMT (including CRT if indicated) ; 
*** As assessed by the Heart Team

Mitraclip** Mitraclip**
(conservative)

Conservative

ConservativeMitraclip or 
tendyne

Surgery or
Mitraclip or 
TMVR***
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DIFFERENT ETIOLOGY

AND

DIFFERENT PATIENTS
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Replacement

Repair Anatomical complexity

Patient selection for a TEER procedure

Repair

Replacement

Clinical complexity*

*Surgical risk, frailty, unstable situation, age…



Expanding the indications for mitral TEER

Rahbad… Van Mieghem, JAHA 2020



Expanding the indications for mitral TEER

Martinez-Gomez E,… Nombela-Franco L; Catheter Cardiovasc Intev 2021

92%
81%



Expanding the indications for mitral TEER

Martinez-Gomez E,… Nombela-Franco L; Catheter Cardiovasc Intev 2021



Expanding the indications for mitral TEER

Dan Haberman EHJ 2021



Expanding the indications for mitral TEER

Dan Haberman EHJ 2021

Excluding patients with in-hospital mortality



Reproduced from Gavazzoni et al., Eur Heart J Cardiovasc Imaging (2020). DOI: 10.1093/ehjci/jeaa062.

Severity of FMR and DMR, sign and symptoms, optimization of medical treatment; surgical risk; suitability for other advanced 
therapy (LVAD, Heart Tx…)

1. Clinical 
factors

2. Operator’s 
experience

3. Complexity of 
anatomy

Immediate experience/
Multiple cases

Beginner/
Initial cases

Expert/ 
High volume centre

OPTIMAL/IDEAL LESS IDEAL/CHALLENGING ADVANCED/COMPLEX

• Central A2/P2
• No calcification

• MVA >4 cm2

• Post-leaflet >10 mm
• Tenting height <10 mm
• Normal leaflets and mobility
• Flail gap <10 mm, Flail width <15 mm

• Commissural (A1/P1, A3/P3)
• None in grasping zone, severe calcification of 

annulus
• MVA >3 cm2

• Posterior leaflet 7-10 mm in length of cleft
• Tenting height >10 mm
• Carpentier IIIB
• Flail width >15 mm

• Grasping zone with calcium

• MVA <3 cm2

• Post-leaflet <7 mm and cleft

• Carpentier IIIB, rheumatic
• Multiple segments, Barlow
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NEW DEVICES

Clinical Trial to Evaluate the Safety and Effectiveness of Using the Tendyne Mitral Valve System 
for the Treatment of Symptomatic Mitral Regurgitation (SUMMIT)



• TEER therapy is the only therapy approved for functional MR in patients after 
optimization of medical treatment and no indication for CABG (IIa indication)

• TEER has demonstrated a reduction in mortality, and HF hospitalization with an 
improvement in QOL (in patients with FMR and OMT).

• TEER may be considered in primary MR and high risk or inoperable patients

• TEER is evolving and expanding its indications (technologic advances coupled with 
operators experiences)

• TEER should be the gold-standard to compare other mitral interventions in patients 
with functional MR. 

CONCLUSIONS



Thank you

Luis Nombela-Franco
luisnombela@yahoo.com


