What has changed since

ion of mitral

the introduct

T
o EROQE
e L ‘---

W L R

o m=m m m wEw [ EEDEEED
3 =

e
T R

&
o SERURY A

& .I
= 2

. “qM Hospital Universitario
g Ramon y Cajal

ﬁn WEE

PEEENERNEE. _
nnnnnnnnn-“l-i.lil-i
— R

1l

divladr

Saluc




e]1.- Diagnosis



European Heart Journal - Cardiovascular Imaging Advance Access published June 3, 2013

RECOMMENDATIONS

Buropean Heart burnal — Cardiovascular Imaging
FuPDEE A doi:10.1093/chjcijet 105

Recommendationsfor the echocardiographic
assessment of native valvular regurgitation: an
executive summary from the European
Association of Cardiovascular Imaging

Patrizio Lancellotti'*, Christophe Tribouilloy2, Andreas Hagendorff?,
Bogdan A . Popescu?, Thor Edvardsen®, Luc A . Pierard?, Luigi Badano®, and
Jose L. Zamorano’, On behalf of the Scientific Document Committee of the European



Education in Heart

VALVULAR HEART DISEASE

Quantification of mitral regurgitation
by echocardiography

JL. Zamorano, C. Fernandez-Golfin, A. Gonzalez-Gdmez

Heart 2014

Table 1 Echocardiography assessment of MR severity: main approaches
Method Recording technique/equation Strengths Limitations
Colour jet area Apical image, includes LA MR screening Dependent on technical and haemodynamic
Nyquist limit 50-60 cm/s factors
Trace maximum regurgitant jet Correlation with severity is poor
MR jet/LA area Currently not recommended to quantify severity
Vena contracta width Colour flow through the MV in PLAX or apical 4C view  Simple method Low colour gain, poor acoustic window, failure to
Identify the image with maximal flow through the valve  Independent of haemodynamics, assess multiple jets, non-circular EROA:

PISA method

Volumetric method

3D echocardiography

VCW is the narrowest region of the regurgitant jet

Apical 4C view

Nyquist limit =~15-40 cm/s

Mid systole

Peak CW MR velocity

EROA=2nr’xValpeak MRV

RVol=EROAxVTlyn

Apical 4C view/apical 5C view

PW at the MV/PW at the LVOT

Mitral annulus diameter/LVOT diameter

Mitral inflow volume=MV dx0.785xVTlyy
LVOT volume=LVOT dx0.785xVTlvor
RVol=Mitral inflow volume—LV outflow volume
RF=RVol x100/mitral inflow volume
EROA=RVolV Tl

Full volume colour Doppler or 3D zoom acquisitions of

the MR jet dataset cropping with MPR tools for
evaluation of VCA

pressure and flow rate

Independent of haemodynamics,
pressure and flow rate
Prefered quantitative approach

Integration of the systolic
behaviour of MR

Altemative method if PISA or VCW
are not accurate or applicable

Diagnosis of location and extent
of disease

No geometrical assumptions
Functional MR, multiple or
eccentric jets

underestimate VCW

High colour gain, AF: overestimate VCW

Dynamic behaviour of MR

Assumption of a hemispheric shape and a circular
EROA

Dynamic behaviour of MR

Time consuming

Inaccurate if significant AR

Less reproducible

Not recommended as first line method

Poor acoustic window

Poor spatial and temporal resolution of live
acquisition of 3D colour Doppler

Off line manipulation

Dynamic behaviour of MR
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Imaging Challenges in Secondary Mitral Regurgitation N

Unsolved Issues and Perspectives

Patrizio Lancellott, MD, PhD; Jose-Luis Zamorano, MD, PhD; Mam Vannan, MBBS
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2.- Anatomy /
ethiology /
Implications of
clinical factors



ANTICIPATING

1. Introduction

Decision making

2. Quantifying
severity:

1. Assessing Table 8 Indicatians for surgery in severe chronic organic mitral

consequences Class

patients with LVEF =306 and 5]
ESD <53 mn

patients with [V dysfunctien Ic

Asyrmptoematic
2. What about T R e T
and atrial fibrillazion ar pu

daily practice? {avstolic pudmonary artery prevsune 50 mnthy
at riest)
Fatignts with severs LY dysfunction (LVEF <306 [LEs
andior B30 =55 mm)" refractory to medical
therapy with high Ukelihood of durable repair,
and low comorbidity
Asympiomatic patients with preserved LY function, (L]
high Hkelihood of durable repat, and low risk far

surgery
Fatierts with severs LY dysfunction (LVEF <306 e
andior B30 =55 mm)" refractory to medical
therapy with Low Likeliboed of repair and low
comorbidity
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1. Introduction

2. Quantifying
severity

3. Assessing
consequences

4. What about
daily practice?
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ventricular disfunction *

Vahanian A et al. Eur Heart J 2007
Tietge, WJ. Neth Heart J. 2012
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Dilation of LA preceeds (and is more intense) than ™
LV

LA dilation (diameter > 40-50 mm or indexed vol >
60 mL/ m?) is independently associated with higher

3.  Assesssing all cause and CV mortality
consequences g 17/06/1942 MI 1,2 29/06/201.

Philips Healthcare TIS 0,5 13:14:01

- LA
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Introduction

2. Quantitying severity

3. Assesssing
consequences:

- ‘_l.‘“
-V
- Stress test

What about daily

practice?

“ . M Hospital Universitario
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Worst post-surgical outcome if LV
disfunction is established

Parameters of
subclinical

LV disfunction:

- Diminished torsion
- Global long. Strain
- BNP

- Others...

Imbouilfoy C. J Am Coll Cardiol 2009
Enriguez-Sarano M. Circulation 1994
Lancellotti P et al. J Am Soc Echocardiogr 2008



1. Introduction

2. Quantifying severity

3. Assesssing

BNP

- Independent predictor of symptom-free survival
- Values: >31 pg/ml, >44 pg/ml, >105 pg/ml (incl dilated LV)

consequences: |- BNP > 40 pg/ml

-2 X4 rise in cardiac
events after 3 y.

- LA
-V
- Stress test
4, What about daily
____ practice?
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Ramony Cajal
Saludiladrid

B comunidad de Madrid

B Multivariable analysis
¥
|
- i
= | HE=E 8, 97% C1 2.1 10 307, el 0012
E Ouardibe 4 : = |
= T el |
= : IR 5, 99% 1 22 in 5L 0. pell 0iE
E Chaaiiihe 3 I m —
b AR Ae ) Eelir] | |
| HE=%5 058 TR ne 11 pediTs
g Cheadile T —_
Tivta d pgil | :
El MR=1, #5011 401
= Omardile 1 .
E redevem |
a9 powl :
"1

5

- 135 assymptomatic patients; sinus rythm;
- Mod-severe MR; non-dilated LV;

1y
-
% Quartile ]
2 s —
70
& Cuartile 2
5 -
£
H1- Chuartile 3
b Jr=clh. (RN | Quartiled
? H
.ﬁ N
o 13 i i :_..['l:l'll‘lrh-k
Il ™ 1 A d §§
M4 X a 4
i I+ 3 JoM
& 12 1% 24 e 3

Follow-up, mmuchs

Magne et al. Heart 2012



> [ Decrease in contractile reserve (LVEF < .

+4%) - Higher post-surgical morbility ]

- PHT

[ PSP raise during exercise > shorter

//.LV contractile rese rve““m_z

symptom-free period ]
3. Assessing B Severi t
consequences y
[ Exercise-induced increase in ERO > 13 mm? =2 Increased
morbi-mortality ]

- Stress test
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Introduction

_ROA 2 0.4 cm? by 3D |

2. Quantifying lanimetr
severity: P Y - ROA 2 0.3 but < 0.4 cm? by
3D planimetry
g i 2
consequences EROA 2 0.2 but < 0.3 cm* by
PISA
2. :\".‘lat abot‘ft , + one of the following:
aily practice? )
- EROA not measurable, + two of the following: 2::' 420:: !
- RVol 2 45 ml VC 0.5
- RF 2 40% e tem
Contemporary Reviews in Cardiovascular Medicine - VC > 0-5 cm
p l?:::m::: T:' E'I.ih'alMI::;gurLgi::tion - = PlSA radius > 0-9 cm (for a Nyq‘ Lim- 50‘60 chS)
S - large holosystolic jet with coanda effect

S - picotransmitral peak E vel 21,5 m/s
- systolic flow reversal in PV
Grayburn P, Weissman N, Zamorano JL. Circulation,. 2012



http://circ.ahajournals.org/current.dtl

Quantitation of Mitral Regurgitation gL
e Paul A. Grayburn, Neil J. Weissman and Jose L. Zamorano Z

L] L]
Circulation Circulation. 201
/ VCW = 0.3 cm Flail leaflet

Small central jet (<4cm? ) ) . VCW = 0.7 cm

2 domirfange ) € MR jet meets mild or severe criteria == E wave=1.5 mis

Normal MV morphology Systolic flow reversal

e no
VCA = 0.4 cm? by 3D planimetry, or yes ¥
Mild MR EROA = 0.3 cn? by PISA method ——>| Severe MR |€—

‘l'no

VCA = 0.3 and < 0.4 cm? by 3D planimetry,
or EROA = 0.2 cm? and < 0.3 cm? by PISA,

and one of the following is present: yes S MR
- RV245ml P Severe
- RF240% 4

- VC =z0.5¢cm
ino

EROA or VCA not measureable, but at least 3 of the following are present: yes
- RV = 45 mi

- RF =2 40 %

- VC =z0.5cm

- PISA radius > 0.9 cm (Nyquist 50-60 cm/s), but CVW of MR jet not done
- Large (= 8.0 cm) holosystolic jet wrapping around LA

- Peak mitral inflow velocity = 1.5 m/s

- Pulmonary vein systolic flow reversal

ino

Non-Severe MR*

* Ability to distinguish mild from moderate MR is limited?3.53.60.63




CLINIGAL RESEARGH

Mitral valve anatomy: implications for transcatheter mitral
valve interventions
Jose L. Zamorano’*, MD, PhD); Anana Gonzhler-Gomez', MD; Patnizio Lancelloth®, WD, FhD

1. University Hogpita Reonény Coial, Madrid Spain; 2 University Hospital qf Lisgs, Lisge, Belgium

ovale depicted The accepted aratomic measmaments and charac-
teristics for BimaClip patient selaction are suamarized in Tabbe 1.

Table 1. Amatomical criteria for selection of patients for MitraClip

mplastation,
|  SutableforMC | Mnsaikabls for MC
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EEC GUIDELIMES

ESC Guidelines for the diagnosis and treatment
of acute and chronic heart failure 2012

The Task Force for the Diagnosis snd Treatsibnt of Adute and
Cheorie Heart Falluse 1011 of the Euwropean Sociery of Cardislogy.
Dwwelsped in collaborstion with th Heart Failare Aseiation (HFA)
aof dhe ESC
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LSIn patients with an
indication for valve repair but
judged inoperable or at
unacceptably high surgical
risk, percutaneous edge-to-
edge repair may be considered
in order to improve

4

rt Failure 2012 guide

 symptoms.™

Page 48 of 61

ESC Cuidelines

although its effect on survival & unknown. In this Stustion, the de-
cion 1o operate should take sccount of redponse to medical
therspy, co-morbidity, and the lkedihood that the valve can be
repaired (rather than replaced)

Secondary mitral regurgitation
This ocours berame LV enlargement and remodelling lesd to
reduced lesflet choming Effective medical therapy lesding to
reverse remadeling of the LV may reduce functional mitral regur-
gitation, and every effort should be made to optimize medical
trestment in thete patients

lechsemic mitral regurgitation i a particulsr type of secondary
mitral regurgitation that may be more suitable for swrgical repair.
As it i ofien a dynamic condition, stress testing s impartant in
its evalustion. An se-induced f effective regurgitant
arifice (=13 mm’) s d with & worse prognosis. Com-
bined valve and coronary surgery should be considered in $mp-
tarratic patients with LY systolic dysfunction, comnary arteries
suitzble for revascularizstion, and evidence of vishility. Prediciors
of late falure of vabe repair include birge interppillary muscle dis-
Lance devere podterion mitral lesflet tethering, snd marked LV dils-
tation (L end-disstolic dameter =85 mm) In these patients,
mitral valve replscement, rather than repair, may be advismble In
the presence of AF, strisl sblwion and left strisl appendage
chosure may be consdered 3t the time of mitral vabve surgery.

The mle of molsted mital valve surgery in patients with severe

funetional pnitral and severe LV svstdx: ydunction

wihe cannot be d or have isch A

athy is questionable, and in most patients conventional redical and

device therapy are preferred. In selected caves, repair gy be con-
. - " . R

e

perp o =

In patients with an indication for valve repair but judged inoper-
able or at umcceptably high surgical risk, percutaneous
edpe-to-edpe repair may be considered in order to Fnprove
symptoms?S®

13.4 Heart transplantation

Heart transplantation is an d for end-stag

HES1R Although controlled trisls have never besn d d,

Table 23 Heart ransplantation: indications and
contraindications

Patients to
consider

Erd-smpe heart &hre with severs sympoms,
2 poor progeosis, and na remaining altermate:
‘treatment options

Mattvated, well informed, and emotionally
stable

Capabie: of compiying with the Intenave
‘treatment required post-operatively

Contraindications | Active Infection

‘Severe pariphersl arteria or cerebrovascdr
dsease

Cument dlcohal ar drg sbuse

Treted cancer in previoes 5 years

Unhesled pegtc deer

Recent thrombo-embolsm

1]
<50 mlimis)

Signficant e diase

‘Syseemic disease with mukiorgan imebvement

Oither serioes co-marbid iy with poar

Emetional instabilty or ustreated mentl iliness

High, feed puimonary vascuiar reststance
45 Waod Unks and mean transpeimanary
gradient *15 mmHg)

HF = hasrt filue.

Table 34 Terms describing various uses of

there s consendus that transplantation—provided that proper se-
lection criteria are spplied—significantly increases survival, eser-
cie capacity, quality of life, and return to work compared with
conventional trestment.

Apant from the shortage of donor hewrts, the rain challenges in
transplantation sre the consequences of the mited effectivenes
and complicstions af mmunosippressive therapy in the long
term (ie amibody-medisted rejection, infection, hyperension,
rena] Bilure, malgnanq, and comnary artery vasculopathy) The

for and dlicati o heart tramplantation are
surmarized in Table 23

13.5 Mechanical circulatory support

MCS i an umbrells term dededbing & number of different tech-
naologies uwied 1o provide both shor- and longer term assstance
in patients with either chronic HF or AHF. A vadety of terms
have been wed to deseribe the uwse of these hnolegi

slatory support (MCS)

(Table 2417125 The most experience i with MCS in end-stage

Bridge to Use of MCS in patients with drug-refractory acute
dectsion (BTDE amhmqmlhpem;mmdnrﬂddm
Itz untt] 2 full dirical
mwwmmmqmm
be evaluated.
Eridge to Uise of MCS to improve end-organ fenction
cndidacy [ETC]: | arder to make an Incligible patiest digibie for
trassplantation.
Bridge to Use of MCS ta keepa patient at high risk of death
trarsphactation | before ransplnation akve ustl 2 donor argn
(ETT): becomes avlble.
Eiridge to Lise of MCS to ks=p patient albve: untl] intrinskc
recovery (BTRE | andiec fancicn recovers suficiently to remove MCS.
Destiratian Lomg-term use of MCS as an altermative to
therapy (OT): | tramsplantation in patents with end-stage heart
flure inclgibie for tramphntation.
MCs ¥ Suppo)

Source: ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012 published on ESC web-site: http://www.escardio.org/guidelines-surveys/esc-
guidelines/Pages/acute-chronic-heart-failure.aspx?hit=dontmiss




@ European Heart Journal ESC/EACTS GUIDELINES {l})
FURDPEAN doi:10.1093/eurheartj/ehs 109
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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)

‘ ‘ Indication for primary MR: Percutaneous edge-to-edge procedure may
be considered in patients with symptomatic severe primary MR who fulfill the

are judged inoperable or at high surgical risk by a ‘heart
team’, and have a life expectancy greater than 1 year (recommendation class b,
level of evidence C). ’ ’ (page 21)

‘ ‘ Indication for secondary MR: The percutaneous mitral clip procedure
may be considered in patients with symptomatic severe secondary MR despite
optimal medical therapy (including CRT if indicated), who fulfill thelechio.etiletia of
eligibility.|are judged inoperable or at high surgical risk by a team of cardiologists
and cardiac surgeons, and who have a life expectancy greater than 1 year
(recommendation class IIb, level of evidence C). ’ ’ (page 25)

EuroEcho2014

#euroecho www.escardio.org/EACVI



outcomes

EARLIER
TREATMENT

symptomatic MR patients was
significantly greater with early
Surgery vs. medical management

v ‘

Otto, C. Heart 2003

Early
surgery

(024% ‘early intervention to
prevent left ventricular
S systolic dysfunction or
e B pulmonary hypertension
e provides optimal clinical

0 2 4 6 8 10

Years after diagnosis O u t C O m ES ” .

Overall survival (%)

1. Otto, C. — Timing of surgery in mitral regurgitation - Heart 2003;89:100-105

Montant P, Chenot F, Robert A, et al. 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. J Thorac Cardiovasc Surg. 2009;138(6):1339-1348.
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Kaplan-Meier Survival Curves

:a survival
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= Surgical treatment
— Conservative treatment
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MitraClip therapy* is

superior to
conservative treatment
and survival rates are
comparable to surgery in
high-surgical-risk
patients with
symptomatic MR (DMR
and FMR)

*Swaans - Survival of Transcatheter Mitral Valve Repair Compared With Surgical and Conservative Treatment in High-Surgical-

Risk Patients — JACC, 2014( 7); 8 : 875-881
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4.- Experience



Kperience

Study Population N*
EVEREST | (Feasibility) Feasibility patients 55
EVEREST II (Pivotal) Pre-randomized patients 60
EVEREST II (Pivotal) Non-randomized patients 78
(High Risk Study)
EVEREST II (Pivotal) Randomized patients 279
(2:1 Clip to Surgery) 184 Clip
95 Surgery
REALISM (Continued Access) Non-randomized patients 899
Compassionate/Emergency Use Non-randomized patients 66
ACCESS Europe Phase | Non-randomized patients 567
ACCESS Europe Phase li Non-randomized patients 286
Commercial Use Commercial patients 18,338

Total 20’533

+95 surgery




Overall clinical
feasibility & safety

Registries
ACCESS EU, REALISM,
EVEREST II HR cohort

Efficacy & safety
in clinical
practice

Specific patient groups
Auricchio, Baldus, Franzen, Gaemperli,
Pleger, Schillinger, Tamburino, Treede, Ussia,
Van den Branden, Velasquez

Address specific
patient populations



EVEREST II: Components of the Primary
Efficacy end-point and major adverse events

60 -
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o
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m MitraClip
mSurgery

% of patients
No W
o o
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o
I

o
|

Death 3+/4+ MR  Surgery Major AE
30 days

Primary Efficacy End Point at 12

Months
Feldman T et al. N Engl J Med 2011;364:1395-1406



Overall clinical
feasibility & safety

Registries
ACCESS EU, REALISM,
EVEREST Il HR cohort

Efficacy & safety
in clinical
practice

Specific patient groups
Auricchio, Baldus, Franzen, Gaemperli,
Pleger, Schillinger, Tamburino, Treede, Ussia,
Van den Branden, Velasquez

Address specific
patient populations



omes in ACCESS E

Freedom from death Freedom from MV Surgery
1.0 - 1_0' -
— |
| .
< 0.8 8I8(y ’%0.8 ] ‘
8 0 2
g 0.6 % 06 96-0%
: ato6 g
5 04 M ths - 04 at 6
on $
Months
0.0 T . : 0.0 T T .
0 60 120 180 0 60 120 180
Days from Index Procedure Days from Index Procedure

Source: Maisano, F. ACCESS EUROPE: A Post Market Study of the MitraClip System for the Treatment of Significant N
Regurgitation in Europe: Analysis of Qutcomes at 6 Months. ACC 2012; March 24-27, 2012; Chicago, IL.




Overall clinical
feasibility & safety

Registries
ACCESS EU, REALISM,
EVEREST II HR cohort

Efficacy & safety
in clinical
practice

Specific patient groups
Auricchio, Baldus, Franzen, Gaemperli,
Pleger, Schillinger, Tamburino, Treede, Ussia,
Van den Branden, Velasquez

Address specific
patient populations



— Treating Centers:. 476

— Patients?: 19,191
— Implant Rate!: 96%
— Etiology?

1,
2,
3.

e Functional MR3 65%

* Degenerative MR 22%
 Mixed 13% N

Etiology?2

First-time procedures only. Includes commercial patients, ACCESS | and ACCESS Il patients
Etiology not inclusive of U.S. cases as of 04/14/2014
Represents QUS use

Data as of 02/28/2015. Source: Abbott Vascular.




ch. Hamburg experience

\ ¥ 350 1 [ Repair [ Replacement g Percutaneous

::5'0 ’ 75
: 300

30

250

200
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S0 1185 56 56

D L | L ! I ! I I 1
2002 2003 2004 2005 2006 2007 2008 2009 2010

In contrast with concerns of many cardiac surgeons, the
implementation of a percutancous mitral valve program
did not have a negative influence on our center’s surgical
mitral valve volume. To the contrary, the surgical volume
even increased because of a positive impact of patients
who were referred for interventional treatment but turned
out to be good surgical candidates and therefore conse-

A heart team’s perspective on interventional mitral valve repair . quently underwent Surgical MVR
Treede et. al. JTCVS 2011




MR is a complex poblem. Better Tools for
assessment

Multifactorial facts affects prognosis. We know
more

Data from RCT, registries and cohorts
Indicate MitraClip as a safe and effective
option

Efficacy & safety confirmed in

— Patients at high risk for surgery

— CRT non-responders

— Patients with severe heart failure
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