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MR is common…



MR is dangerous…

Dziadzko V et al.  Lancet 2018;391:960-969. 
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Medical Therapy: An Impressive Evidence Base



Grigioni et al. JACC CV Imaging 2008;1:133-41

Primary MR

Goliasch G et al. EHJ 2018;39:39-46

Secondary MR

Pts with nonsurgical management with

severe MR due to flail leaflet (N =394) 

576 pts with HFrEF; 47% died during median 5-
year FU; severe FMR in 21%, mod FMR in 32%

MIDA Registry

Medical Therapy: A Limited Impact



Cardiac Resynchronisation Therapy

• CRT reduces FMR in patients with QRS 
prolongation
 Improved global LV function
 Reduced LV remodeling
 Reduced papillary muscle dyssynchrony
 Improved leaflet alignment

• Modest reduction only (EROA seldom <0.2)
• Reduced MR (majority assumed to be 

functional) following CRT implantation in 
pivotal CHF studies

• No prospective RCTs in the setting of 
severe MR

Cleland JG et al.  CARE-HF trial. N Engl J Med 2005;352:1539-49. 
St John Sutton MG et al. MIRACLE trial. Circulation 2003;107:1985-90. 



Mitral Valve Surgery

• Limited evidence
• Current ESC/EACTS guidelines

 Severe SMR + LVEF >30% in patients undergoing CABG 
(IC)

 Severe SMR + LVEF <30% with viability and 
revascularization options (IIa C)

 Severe SMR + LVEF >30% but not suitable for 
revascularization (IIb C)

• Surgery for isolated SMR seldom performed
• Patients with severe SMR and advanced HF 

may be candidates for transplant or VAD 
implantation
 Destination therapy

 Bridge to transplantation

Wu AH et al.  J Am Coll Cardiol 2005;45:381-7.
Acker MA et al.  N Engl J Med 2014;370:23-32.



Background (ii) 

• By approximating the anterior and posterior mitral 
leaflets and forming a double-orifice valve, the 

MitraClip device reduces MR  

• Registries have suggested that the MitraClip is 

safe and may provide symptomatic benefit to HF 

pts with secondary MR 

• We therefore performed the COAPT randomized 

trial to evaluate the safety and effectiveness of 
transcatheter mitral leaflet approximation in HF 

pts with secondary MR who remained 

symptomatic despite GDMT 

Informa( on	contained	herein	for	distribu( on	outside	the	US	ONLY.	Check	the	regulatory	status	of	the	device	in	areas	where	CE	
marking	is	not	the	regula( on	in	force.	©2018	AbboH.	All	rights	reserved.	AP2946934-OUS	Rev	A	



Global MitraClip Experience

Over 80,000 MitraClip Patients 
Worldwide
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Two RCT’s in NEJM in the same month 

with vastly different results!



MITRA-FR: PRIMARY ENDPOINT AND SUBGROUP ANALYSIS
Obadia JF et al.  N Engl J Med 2018;379:2297-2306.



COAPT: PRIMARY ENDPOINT AND SUBGROUP ANALYSIS
Stone GW et al.  N Engl J Med 2018;379:2307-2318.



Why are the COAPT Results so Different from MITRA-FR? 
Possible Reasons 

MITRA-FR (n=304) COAPT (n=614) 

Severe MR entry criteria 

Severe FMR by EU guidelines: 

EROA >20 mm2 or                       

RV >30 mL/beat 

Severe FMR by US guidelines: 

EROA >30 mm2 or                     

RV >45 mL/beat 

EROA (mean ± SD) 31 ± 10 mm2 41 ± 15 mm2 

LVEDV (mean ± SD)  135 ± 35 mL/m2 101 ± 34 mL/m2 

GDMT at baseline and FU 

Receiving HF meds at baseline – 

allowed variable adjustment in 

each group during follow-up per 

“real-world” practice 

CEC confirmed pts were failing 

maximally-tolerated GDMT at 

baseline – few major changes 

during follow-up  

Acute results: No clip / ≥3+ MR  9% / 9% 5% / 5% 

Procedural complications* 14.6% 8.5% 

12-mo MitraClip ≥3+ MR  17% 5% 

*MITRA-FR defn: device implant failure, transf or vasc compl req surg, ASD, card 

shock, cardiac embolism/stroke, tamponade, urg card surg  

Informa( on	contained	herein	for	distribu( on	outside	the	US	ONLY.	Check	the	
regulatory	status	of	the	device	in	areas	where	CE	marking	is	not	the	regula( on	
in	force.	©2018	AbboH.	All	rights	reserved.	AP2946934-OUS	Rev	A	

MITRA-FR and COAPT: Key Differences

Stone GW.  TCT presentation. September 2018.
Praz F, Prendergast B et al.  Eur Heart J 2018.
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FMR Therapy: An Impressive Evidence Base



US POPULATION PROJECTIONS

CHF POPULATION
6 million

ELIGIBLE FOR MITRACLIP
(COAPT criteria)

250,000

Stone GW. CIT presentation March 2019.
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Alternative Transcatheter Techniques Under Investigation

Leaflet Technology Indirect Annuloplasty

Direct Annuloplasty Mitral Valve Replacement

Chordal Repair

MitraClip
Pascal (Edwards)

Carillon
ARTO

Cardioband
IRIS (Millipede)

Neochord
Harpoon

Tendyne (Abbott)
CardiaQ (Edwards)
Intrepid (Medtronic)
Tiara (Neovasc)



Heart Failure & Reduced EF 
No MR

Endstage CHF
Severe FMR

Myocardial Injury

Ventricular Remodelling

Mitral Apparatus
Remodeling

Mitral Valve
Dysfunction

Further Studies
Need (other populations, 
COAPT, MATTERHORN)
Mode (annuloplasty, 
combined techniques, 
repair vs replacement)
Timing (severity and type
of cardiomyopathy)

FMR: UNANSWERED QUESTIONS
The Need, Mode and Timing of Intervention

Praz F, Prendergast B et al.  Eur Heart J 2018.
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SUMMARY AND CONCLUSIONS (I)
• SMR is a common consequence of LV remodelling and associated with adverse 

prognosis.

• Patients with symptomatic HF and moderate/severe MR should be referred early to 
a multidisciplinary Heart Team.

• The Heart Team should evaluate and optimise medical therapy and consider the 
roles of device therapy, transcatheter mitral intervention and surgery.

• Transcatheter edge-to-edge repair is appropriate in carefully selected patients who 
remain symptomatic despite optimal medical therapy (including CRT):
 Severe SMR (EROA ≥30 mm2, regurgitant volume ≥45 ml or regurgitant fraction ≥50%)

 Suitable valve morphology (assessed by comprehensive echocardiography)

 LV end-systolic dimension <70mm

 Absence of significant right ventricular dysfunction, TR and pulmonary hypertension



SUMMARY AND CONCLUSIONS (II)

• The role of other transcatheter treatment options remains under 
investigation.

• Surgical treatment of SMR may be considered in patients with CAD 
undergoing surgical revascularisation.

• Circulatory support devices and cardiac transplantation may be an 
alternative in patients with extreme LV and/or RV failure.

• Futile interventions should be avoided in patients with short life expectancy 
– specialist palliative care is more appropriate.



Management of Patients with Heart Failure and 
Functional Mitral Regurgitation

A Joint Position Statement 

Ruschitzka F, Prendergast B et al.  Under review.




