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MitraClip :	Le	indicazioni	emergenti	nell’insufficienza	
mitralica	secondaria.	L’Everest	ci	aveva	fornito	indicazioni	che	
appaiono	già	superate	nella	pratica	clinica	corrente.	Una	

metodica	nata	per	risolvere	lesioni	tipo	II	secondo	Carpentier
si	sta	impadronendo	anche	della	correzione	delle	lesioni	di	

tipo	I,	cosa	fare?	
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The	Mechanism	of	MR	

Carpentier	A.	Cardiac	valve	surgery-the	“French	correction.”	J	Thorac	Cardiovasc	Surg	1983;86:323–337.



Prognostic implications and Survival in 
Primary/Degenerative Mitral Regurgitation

N	=	2097
Mean	LV	Ejection	Fraction	~ 68%

N	=	192
Mean	LV	Ejection	Fraction	~ 70%

Association Between Early Surgical Intervention vs 
Watchful Waiting and Outcomes for Mitral 

Regurgitation Due to Flail Mitral Valve Leaflets
M.	Suri	et	al,		JAMA.	2013;310(6):609-616

Long-term survival in asymptomatic patients with 
severe degenerative mitral regurgitation: 

a propensity score-based comparison between 
an early surgical strategy and a conservative treatment 

approach
Montant	et	al,	The	Journal	of	Thoracic	and	Cardiovascular	Surgery.	

Volume	138,	Number	6



Prognostic implications and Survival in 
Secondary/Functional Mitral Regurgitation

N	=	2057
Mean	LV	Ejection	Fraction<	40% N	=	469

Mean	LV	Ejection	Fraction<	30%



Significantly	higher	hospital	admissions	experienced	by	
patients	with	moderate	to	severe	MR1	

1.	Markwick	et	al.	Prognostic	implications	of	moderate	and	severe	mitral	regurgitation	in	contemporary	clinical	care.	TCT	2012	

Severe MR Leads to Increased Hospital 
Admissions 



1.			Nkomo	et	al.	Burden	of	valvular	heart	diseases:	a	population-based	study.	Lancet 2006	Sep	16;368(9540):1005-11.

Moderate	or	severe	MR	is	estimated	to	be	present	in	1.7%	of	the	adult	population	
The	prevalence	rises	strikingly	with	advancing	age	(>	9%	for	≥	75y.o.	subjects,	p<.0001)	

1

Prevalence of Mitral Regurgitation



%	on	total	population ≥	75-year-old	subjects

Italian	Population	≥	75-year-old	

Trend of Aging Population

Source:	Italian	National	Institute	for	Statistical	Studies	(ISTAT).	2014	



• Between	January	1995	and	
December	2010,	a	total	of	
1441	patients	was	analyzed	
with	a	baseline	
characteristics	of	
moderate/severe	MR	and	
severe	LV	dysfunction

The	«unmet need»
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The	medically	managed	
cohort	had	lower	EF	and	

larger	LV	diastolic	
dimensions	than	
patients	in	other	
treatment	groups;

• Medical	therapy	was	the	
dominant	treatment	
strategy	pursued	in	1094	
patients	(75%);



The	«unmet need»

• 2000-2008:	identificati	5.737	
con	MR	≥	3

• 1095	pz.	con	IM	severa	ed	HF	
(814	FMR,	226	DMR)

• 577	pz	NON	operati	(~52%),	Follow-Up	a	5	anni:
- mortalità	à 50%
- ospedalizzazioni	à 90% Main	Factors	prohibiting	

Surgery:

• Impaired	LVEF	(<30%)

•Multiple	comorbidities

• Advanced	age

518	operati	(~47,3%)		
577	non	operati	(~52%)
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MitraClip	Therapy	Filling	a	Treatment	Gap

Medical	
Therapy

Less Invasive

Increased MR Reduction

MV	SurgeryMitraClip									

• Medical	therapy	is	limited	to	symptom	management
• MV	surgery	has	been	the	only	option	that	reliably	reduces	MR
• A	significant	gap	exists	between patients	who	receive	medical	and	surgical	

options,	based	on	risk-benefit	profile
• MitraClip	therapy	is	a	first-in-class,	minimally	invasive	catheter-based	technology	

option	to	reduce	MR
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The	MitraClip	therapy:	Rationale	for	intervention	
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Concept:	Percutaneous	Mitral	Valve	Repair	

3
Investigational Device only in the U.S. Not available for sale in the U.S.ACCESS EU – ESC 2012

Transcatheter Mitral Valve Repair
MitraClip® System

12



 

Background 
EVEREST II RCT 

1Feldman et al.  NEJM 2011;364:1395-406 

PML04247 Rev. A 

The	EVEREST	II	RCT	was	a	prospective,	multi-center	trial	
designed	to	compare	the	safety	and	effectiveness	of	the	

MitraClip System	with	mitral	valve	surgery	in	the	treatment	of	
patients	with	significant	(≥3+)	mitral	regurgitation

Feldman	T,	ACC	2014	Washington	

EVEREST II Randomized Controlled Trial 
(Endovascular Valve Edge-to-Edge REpair Study) 
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Etiology

RCT	vs	Surgery



Long- Term MitraClip Device	Safety

Long-Term MitraClip Device Safety 
EVEREST II RCT 

Through 1 Year 
# (%) of patients 

1 Year to 5 Years 
# (%) of patients 

Single Leaflet Device 
Attachment (SLDA)  

10 (6.3%) 0 (0.0%) 

MV stenosis 1 (0.6%) 0 (0.0%) 

Device Embolization 0 (0.0%) 0 (0.0%) 

Based on N=158 who were implanted with 1 or 2 MitraClip devices  

PML04247 Rev. A 

Feldman	T,	ACC	2014	Washington	 14



Mitral Regurgitation Grade	

15Feldman	T,	ACC	2014	Washington	



NYHA	Funtional Class

16Feldman	T,	ACC	2014	Washington	



Reduction in	LV	Volumes at 1	and	5	years
Reduction in LV Volumes at 1 and 5 Years 

Mean ± SD (ml) 

N=144 
p<0.0001 

N=65 
p<0.0001 

N=144 
p<0.0001 

N=65 
p=0.05 

LVEDV (ml) at 1 Year 

LVESV (ml) at 1 Year 

N=105 
p<0.0001 

N=40 
p<0.0001 

N=105 
p<0.01 

N=40 
p<0.01 

LVEDV (ml) at 5 Years 

LVESV (ml) at 5 Years 

Mean ± SD (ml) 

Surgery 
MitraClip 

EII RCT 

N = survivors with paired data; p-values baseline vs 1 & 5 years, for descriptive purposes only 
PML04247 Rev. A 17Feldman	T,	ACC	2014	Washington	



5-Years	FU	mortality	in	EVEREST	II	

18Feldman	T,	ACC	2014	Washington	
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REALISM Registry: Everest II 
Continued access study in the 

real-world

Single-Arm	Registries

N	=	374

100%

FMR DMR

Etiology

Saibal	Kar.	EuroPCR	2016.	Paris,	France	
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REALISM Registry:
Outcome

Single-Arm	Registries

Saibal	Kar.	EuroPCR	2016.	Paris,	France	
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Maschio	85	anni
•FRC:	ipertensione	arteriosa
•PAT	ASS:	BPCO.	Pregresso	potus.	Gastrite	cronica	con	
pregresso	riscontro	di	ulcera	peptica	e	angiodisplasia.	
•AN	CARDIOLOGICA:

�FA	permanente
�9/2016:	ricovero	per	SCC	con	riscontro	di	IM	severa
�11/2016:	ricovero	per	SCC	e	BPCO	riacutizzata
�12/2016:	ricovero	per	SCC.	Coronarie	indenni.

Degenerative	Mitral
Regurgitation
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DMR
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DMR	
treated



The	main	objective	of	the	EVEREST	Criteria	was	
to	ensure	acute	efficacy.	By	the	time,	most	
criteria	have	been	surpassed,	since	experienced	
physicians	dedicated	to	TMVR	have	found	
technical	solutions	to	achieve	acute	successful	
reduction	of	MR

The	increasing	number	of	elderly	polymorbid	
patients	with	an	inacceptable	risk	for	surgery	
are	part	of	the	real	world	and	should	not	be	
neglected.	With	the	worldwide	spreading	post-
market	use	of	the	MitraClip,	the	indications	
have	rapidly	been	expanded	towards	FMR	and	
inoperable	patients,	especially	in	Europe



Indicazioni per IM Degenerativa

Indicazioni per IM Funzionale

“ La procedura percutanea edge-to-edge può essere presa in 
considerazione in pazienti sintomatici con severe insufficienza 
mitralica primaria che rispondono ai criteri di eleggibilità, sono 
giudicati inoperabili o ad alto rischio chirurgico da un “heart team”, 
e hanno un’aspettativa di vita maggiore di 1 anno (classe di 
raccomandazione IIb, livello di evidenza C)”

“La procedura percutanea MitraClip può essere presa in 
considerazione in pazienti sintomatici con severe insufficienza 
mitralica secondaria nonostante ottima terapia medica (incluso la 
CRT se indicato), che rispondono ai criteri di eleggibilità, sono 
giudicati inoperabili o ad alto rischio chirurgico da un team di cardiologi 
e cardiochirurghi”, e hanno un’aspettativa di vita maggiore di 1 anno 
(classe di raccomandazione IIb, livello di evidenza C)”

Source:	http://www.escardio.org/guidelines-surveys/esc-guidelines/Pages/valvular-heart-disease.aspx

ESC/EACTS 2012 Guidelines on the 
Management of valvular heart disease1
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Global	MitraClip	Experience

1. Includes	clinical	and	commercial	procedures	as	of	30/11/2016.	Source:	Data	on	file	at	Abbott	Vascular

OVER	43,000	
PATIENTS	TREATED	

GLOBALLY1
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Treating	Centers 777

Patients	(clinical	and	
commercial)

Over	42,000

Implant	Rate1 97%

1. First-time	procedures	only.	Includes	commercial	patients,	ACCESS	I	and	ACCESS	II	patients
2. OUS	Commercial	Experience
3. Etiology	not	inclusive	of	U.S.	cases	as	of	14/04/2014.	Data	As	of	November	30,	2016.	
Source:	Data	on	file	at	Abbott	Vascular

MitraClip	Therapy	Current	Global	Adoption
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Etiology



MitraClip	in	Specific	Patient	Population
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MitraClip Clinical Experience:
Growing the Clinical Evidence



0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

365 gg pre 365 gg post

piu di 30 giorni

da 6 a 30 giorni

da o a 5 giorni

825 193
31-77%

Cases	Series

82%

18%

FMR DMR

Etiology

N	=	56



32

Access	EU
N	=	487

SENTINEL
N	=	628Etiology Etiology

Etiology

Grasp-IT
N	=	304

EtiologyTRAMI
N	=	749

EU Registries in the Real Word: 
Etiology

Single-Arm	Registries



Access	EU
N	=	487

Grasp-IT
N	=	304

1-Year	Mortality:	14%

SENTINEL
N	=	628

Puls	M,	et	al.	European	Heart	Journal	(2016)	37,	703–712

TRAMI
N	=	749

1-Year	Mortality:	20%

Adamo	M,	Capodanno	D,	et	al.	Am	J	Cardiol.	2015;115:107-12	

3%

14%

Overall

30-Days 1-Year

14
Investigational Device only in the U.S. Not available for sale in the U.S.ACCESS EU – ESC 2012

Kaplan-Meier Freedom from Death

At Risk 0 Day 30 Days 180 Days 360 Days
All Patients 567 534 475 415
Logistic EuroSCORE <20% 314 296 264 235
Logistic EuroSCORE �20% 253 238 211 180

30 Days
97.4%
95.6%
96.6%

1 Year
86.4%
76.3% 
81.8%

Logistic EuroSCORE <20% (N=314)
Logistic EuroSCORE �20% (N=253)
All Patients (N=567)

p<0.05

Maisano	F,	et	al.	J	Am	Coll	Cardiol.	2013;62:1052-61	

1-Year	Mortality:	18%

Di	Mario	C,	et	al.	J	Am	Coll	Cardiol.	2014;6:875-84	

1-Year	Mortality:	15%

EU Registries in the Real Word: 
Outcome

Single-Arm	Registries
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Meta-Analysis

26 studies	including	
3821 patient’s	who	

were	treated	with	MC

“..MC	is	associated	with	good	short-term	success	and	low	
mortality.	MC	is	safe	and	effective	for	patients	with	limited	
surgical	options.	The	results	are	comparable	with	open	

mitral	valve	repair	(oMVR)	but	patients	are	markedly	older	
and	have	a	higer	risk	profile..”

Etiology
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Functional Mitral
Regurgitation

Maschio	81	aa
FRC:	ipertensione,	dislipidemia,	DM,	ex	fumo
PAT	ASS:	correzione	ernia	lombare,	colecistectomia,	BPCO,	
retinopatia	diabetica,	IRC	IV	stadio
AN	CARDIO
Arteriopatia	periferica	con	ulcere
Pregresso	ictus
CAD	con	acinesia	SIV	inferiore	e	parte	inferoposterolateraleà IM	
da	tethering del	LPM.	FE	30%.	Territorio	non	vitale	all’RM	à tp
medica
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FMR



37FMR	treated



Future	of	MitraClip Procedure	????	

38



39

RCT	vs	OMT The new Paradigm: Ongoing trials of 
MitraClip vs OMT

Europe



COAPT TRIAL (USA)            RESHAPE-HF 2 Trial (EU)

Randomization 1:1 Device or Control Randomization 1:1 Device or Control

DEVICE	GROUP CONTROL	GROUP
MitraClip Device + 

Optimal Standard of 
Care Therapy

(Device)

Optimal Standard of 
Care Therapy

(Control)

MitraClip Device + 
Optimal Standard of 

Care Therapy
(Device)

Optimal Standard of 
Care Therapy

(Control)

DEVICE	GROUP CONTROL	GROUP

Trials	Design
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RCT	vs	OMT



…	Waiting	for	RCTs	study	vs	OMT

…	In	the	meanwhile	What	have	we	
learned?

41



The	American	Journal	of	Cardiology	,	Accepted	on	October	2015

42

Case-Control	Study 2015



Patients	needing	mitral	repair	with	a	low	acceptable	risk	for	surgery	and	a	complex	
anatomy	for	MitraClip,	should	preferably	undergo	conventional	surgery.	Patients	with	
an	unacceptably	high	risk	for	surgery	might	be	subjected	to	a	MitraClip	therapy.	

A	favorable	anatomy	for	MitraClip	requires	targeting	a	curative	treatment	
(reduction	of	MR	to	less	than	grade	2+	and	no	residual	lesions	at	risk	for	progression)	

While	in	the	case	of	an	extreme	and	complex	anatomy,	a	palliative	approach	could	
be	acceptable

Identification	of	clinical	restrictions	on	the	other	hand	indicates	the	need	for	a	timely	
intervention	at	an	early	stage before	deterioration	of	the	myocardial	disease

The	anatomical	boarders	are	constantly	surpassed	by	a	growing	expertise	in	many	of	
specialized	high-volume	centers and	the	evolving	quality	of	intra-procedural	imaging.	

But	where	are	the	limits	to	predict	an	unfavorable	outcome?	Recent	studies	identified	
a	number	of	clinical	predictors	for	an	adverse	clinical	and	survival	outcome



Case-Control	Studies





Thank	you	for	your	attention	!
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Single-Arm	Registries

Etiology



Between	2011	and	2016,	126	consecutive	patients	
were	were	treated	and	grouped	in	42	consecutive	
patients	each	for	further	analysis	in	three	groups

The	Impact	of	growing	experienceCase-Control	Study



JACC:	CARDIOVASCULAR	INTERVENTIONS.																																																																												VOL.	7,	NO.	8, 2014

2014
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Case-Control	Study
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Cases	Series

“..The	present	study	
describes	the	results	
of	PMVR	with	the	
MitraClip	device	in	
an	extreme	setting	
of	patients	with	
severe	FMR	and	
CHF	non-responders
to	optimal	medical	
therapy	and	CRT..”

100%

FMR DMR

Etiology

N	=	75

Hospitalizations	in	the	6	months	before	and	6	
months	after	percutaneous

mitral	valve	repair

-73%	reduction
P<0.0001

“..	In	extreme	risk	HF	patients	with	FMR,	PMVR	improved	symptoms	
and	reduced	re-hospitalization	and	pro-BNP	levels	despite	the	lack	of	

LV	reverse	remodeling..”



The	MitraClip System:	an	Italian	Consensus	Statement
Journal	of	Cardiovascular	Medicine,	15	(3)	p.173-188,	2014

Expert	Opinion
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«…Le	recenti Linee Guida della Società Europea di	Cardiologia e	della Associazione Europea
di	Chirurgia Cardio-Toracica,	considerano la	MitraClip come	una potenziale opzione

terapeutica in	pazienti selezionati affetti da	rigurgito mitralico severo sintomatico con	alto	
rischio chirurgico o	inoperabili52…»

«…Il	processo di	selezione per	l’impianto di	MitraClip deve essere riservato ad	un	centro..	
che	includa i cardiologi interventisti,	i cardiochirurghi,	gli ecocardiografisti,	gli anestesisti,	

e	gli specialisti dello scompenso cardiaco	(Heart	Team)…»

52	Vahanian A,	Alfieri	O,	Andreotti F,	et	al.	Guidelines	on	the	management	of	valvular heart	disease	(version	2012):	the	
Joint	Task	Force	on	the	Management	of	Valvular Heart	Disease	of	the	European	Society	of	Cardiology	(ESC)	and	the	
European	Association	for	Cardio-Thoracic	Surgery	(EACTS).	Eur Heart	J	2012;	33:2451–2496.

Transcatheter Treatment	of	Chronic	Mitral	
Regurgitation	with	the	MitraClip System:	an	

Italian	Consensus	Statement
Journal	of	Cardiovascular	Medicine,	15	(3)	p.173-188,	2014

«…In	candidati	selezionati,	la	procedura	MitraClip	appare	associata	ad	un	
miglioramento	della	qualità	di	vita,	ad	una	possibilità	di	rimodellamento	inverso	del	
ventricolo	sinistro,	ad	un	aumento	della	capacità	funzionale,	e	a	una	riduzione	di	
ospedalizzazioni.	Pertanto,	la	terapia	MitraClip	può	giocare	un	ruolo	significativo	nel	

campo	della	terapia	non	farmacologica	dello	scompenso	cardiaco	e	della	malattia	della	
valvola	mitrale…»
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Approvazioni

Approvazione FDA (Food and Drug Administration USA) 

• 25 Ottobre 2013: officializzazione del FDA Approval per MitraClip con lancio
immediato negli US per tutti I pazienti con rigurgito mitralico degenerativo
giudicati ad alto rischio chirurgico1

Approvazione Sistema Sanitario Canadese

• 30 Aprile 2014: officializzazione dell’Approval del Sistema Sanitario
Canadese per MitraClip per tutti i pazienti DMR ad alto rischio chirurgico dopo
valutazione di un team di cardiologi e di un cardiochirurgo3

1,3		Comunicati stampa disponibili sul sito www.abbott.com.	2	 E-print	al	link:	http://www.medengine.com/Redeem/5232C1401E8C98DE



MitraClip Design Evolution

Suture Based Designs Clip Based  Designs
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MitraClip Clinical Experience



-

§ The ESC represents 51 countries with a population of 
900 million, and there are at least 15 million patients 
with HF.

§ The prevalence of HF is between 2 and 3% and rises 
sharply at 75 years of age, so the prevalence in 70- to 
80-year-old people is between 10 and 20%.
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