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Risk and Outcomes of Complications During and After
MitraClip Implantation: Experience in 828 Patients
From the German TRAnscatheter Mitral Valve
Interventions (TRAMI) Registry

Catheterization and Cardiovascular Interventions 00:00-00 (2015)

TABLE Il. Procedural Data and In-Hospital Outcomes

All patients (n = 828)

Elective procedure 698/826 (85%)

Urgent/emergent procedure 128/826 (15%)

Number of implanted clips 1.440.6

Procedure time (min) 103.2 £ 54.1

Fluoroscopy time (min) 29.1 +57.1

Fully successful procedure® 682/818 (83.4%)

Satisfactory procedure® 108/818 (13.2%)

No procedural success®/procedure 28/818 (3.4%)
aborted/severe residual MR

Acute conversion to open surgery 0

Cardiac surgery for residual MR 7/785 (0.9%)
during in-hospital period

2nd MitraClip procedure during 5/785 (0.6%)
in-hospital period

Intraprocedural death 1/825 (0.1%)

Ventilation time (hr) 2.0 (0.0. 3.0)

Postoperative stay on the ICU (days) 1.0 (0.0. 1.0)

Days in hospital 9.0 (6.0. 15.0)

In-hospital death 18/825 (2.2%)
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Potenziali ragioni di una risposta sub-ottimale alla CRT
(Mullens, W. JACC 2009)




Pre AV-optimization » : Post AV-optimization
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OTTIMIZZAZIONE ECOCARDIOGRAFICA DI A-V

Miglioramento del riempimento ventricolare




Atrial fibrillation and heart failure: early stage
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Meta-Analysis of AF Catheter Ablation
in Patients With Versus Without LV Dysfunction:

Effetto sulla E.F.

Study Change (95% CI) Weight (%)

Chen (2004) : 0.046 (0.032, 0.060
Hsu (2004) : 0.210 (0.177, 0.244

13.3
12.1

Tondo (2006) : 0.140 (0.134, 0.146 13.5

Khan (2008) i 0.080 (0.055, 0.105

12.8
Lutomsky (2008) : 0.100 (0.045,0.155) 10.2
Nademanee (2008) ; 0.079 (0.062,0.096) 13.2

11.9

)
)
)
Gentlesk (2007) : 0.140 (0.118,0.162)  13.0
)
)
)
)

De Potter (2010) : 0.079 (0.043,0.115
Overall (= 96.7%, p < 0.001) 0.109 (0.073, 0.145) 100.0

Weights are from random effects analysis

Incremento medio LVEF: + 11%

Wilton SB et al. Am J Cardiol 2011;106:1284-91




Pulmonary-vein isolation improved functional
capacity ( 6-minute walk test) and QOL

6-min walk test B PVl [JAV-node ablation+BiV
P<0.001

QOL
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NEJM 2008; 359 (17): 1778-1785




SELEZIONE DEL CANDIDATO IDEALE

Variables OR 95% Cl

Hazard 95% Confidence
Baseline variable ratio interval

0.9-1.85
0.2-749

BMI (kg/m?) 129  0.161
Persistent AF 123 0825
Left atrial volume (ml) 1

t anatomical variants . .
Right anatomical variants ~ 2.66  0.251

Previous cardioversions 082 0477 046-143

Volume A.sn > 165 ml
Recidive + 52%

Montefusco A et al. JCM 2010

Di Donna P. et al. Europace 2010
Anselmino Acta Cardiol 2010

Berruezo A. et al. Eur Heart J 2007
Beukema WP. Et al. Circulation 2005

Predictors of arrhythmia

recurrence after
the index
procedure:

Female gender 0.092

Uuration of persistent 1.644
AF >6 months

No. of long-lasting . 1.548
persistent AF

Congestive heart . 10.903
failure

0.022-0.386
1.210-2.235

1.003-2.389

2.602-45.694

Durata EA. >6 m
Recidive + 64%

Rostock T. et al. Heart R. 2011
Balk E. et al. JCE 2010

O’ Neill M. et al E HJ 2009

Della Bella P. et al. Europace 2005
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TTE screening | Procedure and screening guided by TTE | Inadequate acoustic window for TEg

This patient’s screening and MitraClip procedure was g_uideq by TTE due.
inadequate acoustic window for TEE. The use of two MitraClips resulted
reduction from 4 to 2 and NYHA class reduction from IV to II. =

5 mic r. Cl Dr. Luca Checco Dr. GianLuca Alunni Dr. Walter Grossomarra
2 vis rli HF specialist Echocardiographer Echocardiographer
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/ 3. LA PUNTURA TRANSETTALE

LEARNING CURVE

GUIDA ECO ESSENZIALE

LA FASE PIU’ IMPORTANTE ?

EP DOCTOR ON BOARD / AVAILABLE !!
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SCRUPOLOSA ATTENZIONE Al DETTAGLI:

Importanza di una adeguata anticoagulazione...
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/ 5. LA “DISCESA”

4 ATRIO GRANDE O PICCOLO ?

d GUIDA ECO ESSENZIALE ?

d RX??
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ﬁ ATTRAVERSAMENTO DELLA MITRALE

GUIDA ECO FONDAMENTALE

TESTARE LA TRAIETTORIA

COMMISSURE: DANGER ZONES !!

MEMORIZZARE GLI AGGIUSTAMENTI

MINIMI MOVIMENTT IN VENTRICOLO !!




prities [

37370920120328

FR 36HZz
13cm

xPlane
8%
78%
50dB
P Off
Pen

.><135

28/03/2012

AN

18

12:59:51
CX7-2tIAdulti

TIS0.1 MI 0.5

[Temp. PAZ.: 37.0C
Temp. TEE: 38.2C




crities | 28/03/2012 13:02:11 TIS0.2 MI 0.5

37370920120328 CX7-2tIAdulti

FR 5Hz
9.9cm

Live 3D
3D 0%
3D 40dB
Pen

Temp. PAZ.: 37.0C
Temp. TEE: 39.6C




ZoonT207% Angle; O NOT FOR MEDICAL USAGE
Imie 175 057117141 1:52:30

Uncormpressed MadedriEsii




OBIETTIVO:

Ridurre la IM piu possibile




European Number of MitraClips
DMR patients more 2 Clip Cases

95.9% Implant Rate 2008-2013 (N=8,951)
>99% 2012-2013

A0/
/0

0 MitraClip

m 1 MitraClip

m 2 MitraClips

| > 3 MitraClips

Note: Unknown
etiology (N=25),
nhot shown

- 1

All Patients FMR DMR Mixed Etiology
(N=8,951) (N=6,000) (N=1,950) (N=976)




QUANTE CLIP ?

[ Due clips se la prima non raggiunge MR< 1+

1 Nella FMR in presenza di gaps, VC > 1,2 cm,
due segmenti, nella cardiopatia ischemica.

IL CONCETTO DELLA CENTRAL CLIP




8. SELEZIONE DEL PAZIENTE

Mitraclip: una procedura senza indicazioni ?




SURGICAL TECHNIQUE

Aortic cannulation system for minimally invasive mitral
valve surgery

Cristina Barbero, MD, Davide Ricci, MD, PhD, Suad El Qarra, MD, Giovanni Marchetto, MD, PhD,
Massimo Boffini, MD, and Mauro Rinaldi, MD, Torino, Italy

Endodirect cannula Endoaortic Balloon clamp
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Cameraand CO, port
_ Pump suction port




TABLE 1. Preoperative patient characteristics, operative details, and

postoperative outcomes (n — 65)

Age (y, mean = SD)

Female sex (no.)

Body mass index (kg/m”, mean = SD)
Hypertension (no.)

Daabetes (no.)

Chronic obstructive pulmonary discase (no.)
Atrial fibrillation (no.)

Peripheral vascular discase (no.)
Abdominal aortic ancunsm (no.)
Aortoihiac-femoral high tortuosity (no.)
Ischermic MR (no.)

Degenerative MR (no.)

Logistic curoSCORE (mean = SD)
Ejection fraction (%, mean = SD)

PAPs (mm Hg, mean = SD)

Previous cardiac surgery (no.)

MYV replacement (no.)

Mitral prosthesis replacement (no.)

MYV repair (no.)

Combined procedures® (no.)

Actrial fibrillation cryoablation (no.)
Cardiopulmonary bypass duration (mean — SD)
Aortic clamp time (mean = SD)

Aortic dissection (no.)

Endoclamp balloon rupture (no.)
Endoclamp balloon rupture migration (no.)
Conversion to sternotomy (no.)

Venulation (h, mean = SD)

Intensive care unit stay (d. mean = SD)

Reoperation for bleeding (no.)

Acute renal failure (no.)
Stroke (no.)

68.7 =95
14 (21.5%)
250 = 3.7
43 (66.1%)
4 (6.1%)
6 (9.29%)
19 (29.2%)
40 (61.6%)
6 (9.29%)
19 (29.2%)
14 (21.5%)
37 (56.9%)
9.7 = 13.1
559 + 13.
459 = 12.7
17 (26.1%)
12 (18.5%)
5(7.7%)
48 (73.8%)
7 (10.8%)
9 (13.8%)
1144 — 845
845 =218
0 (0%)
1{1.5%)
0 (0%)
1(1.5%)
17.7 = 29.7
2224
3(4.6%)
3(4.6%)
0 (0%)
1(1.5%)




Mitral valve pathology in severely impaired left ventricles can be
successfully managed using a right-sided minimally invasive
surgical approach’

Jens Garbade*, Joerg Seeburger, Denis R. Merk, Bettina Pfannmdiller, Marcel Vollroth, Markus ). Barten,
Michael A. Borger and Friedrich-Wilhelm Mohr

Department of Cardiac Surgery, Heart Center, University of Leipzig, Leipzig, Germany European Journal of Cardio-Thoracic Surger\/ 44 (20'] 3)

Table 1: Baseline clinical characteristics in patients
undergoing Mini-MV with an LVEF < 30%

Variable Mini-MV
n =177 patients

Study period 1999-2010
Demographics

Age (years)
Sex (male)
Weight (kg)
BMI

LVEF (%)
LVEDD (mm)
NYHA class

Comorbidities

Previous cardiac surgery
Primary ICM

Primary DCM

COPD

Renal insufficiency
Stroke

Hypertention

Diabetes

EuroSCORE (%)

Indication for surgery

MYV insufficiency
MV stenosis/insufficiency

Concomitant indications

TV insufficiency
Atrial fibrillation
ASD/PFO

67 +11
110 (63%)

753+ 133
258+ 3.6

239+ 5.8 {=mmm
69+ 11

31208

32 (18.3%)

22 (12.4%)

155 (87.6%)

9 (5.4%)

45 (25%)

2 (1.1%)

35 (19.8%)

51 (28.8%)

14.7 + 13 . c¢=mmm

172 (97.2%)
5 (2.8%)

27 (15.4%) ¢
61 (34.5%)

10 (5.6%)




Mitral valve pathology in severely impaired left ventricles can be
successfully managed using a right-sided minimally invasive
surgical approach’

Jens Garbade*, Joerg Seeburger, Denis R. Merk, Bettina Pfannmiiller, Marcel Vollroth, Markus J. Barten,
4 8
Michael A. Borger and Friedrich-Wilhelm Mohr

Department of Cardiac Surgery, Heart Center, University of Leipzig, Leipzig, Germany European Journal of Cardio-Thoracic Surgery 44 (20] 3)

Table 4: Outcomes, complications and reinterventions in
patients undergoing Mini-MV with LVEF < 30%

Variable Mini MV @ 1 year 78% vs 82%
@ 2 years 69% vs 70%
Early postoperative course 0 0
30-day mortality 14 (7.9%) @ 5years 53% vs 41%
notropic support 132 (74%) @ 10 years 46% vs 20%
Low cardiac output syndrome requiring 15 (8.5%)
mechanical circulatory support

IABP 9 (5%)
ECMO 6 (3.8%) Mini-MV LVEF < 30
Bleeding, requiring surgery within 24 h 12 (6.9%)

Sepsis 14 (7.9%)

Acute renal failure/haemodialysis 12 (6.7%)

Respiratory failure 7 (4.0%)

CVE (transient or persistent) 4 (2.7%)

Intensive care time > 24 h 129 (72.8%)

Hospital stay (days) 17+£12

Long-term follow-up

Heart transplantation 10 (5.7%) 3-47 months
after Mini-MV 108 88 78 52

LVAD implantation 3 (1.7%) 4-8 months
after Mini-MV

Reoperation on MV during the follow-up 7 (4.0%)

Patients at risk

IABP: intra-aortic ballon pump; ECMO: extracorporeal membrane
oxygenation; CVE: cerebrovascular event; LVAD: left ventricular assist

device. Survival time years




predictors of procedural outcome

MitraClip Therapy in Surgical EROA
High-Risk Patients [p<0.001]

<70.8 mm?

Identification of Echocardiographic Variables Affecting
Acute Procedural Outcome

] MVOA ]

<3.0 cm? [p=0.021] >3.0 cm?
|

TMPG
‘ [p=0.042] |

€3 mmHg 24 mmHg

B Success (S) M Aborted procedure (A) [ Clip failure (F)

Lubos et al. JACC: Cardiovasc Interv 2014




MitraClip in End-Stage HF
Survival according to NYHA class

| P (logrank) < 0.001
: 64%
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Days post MitraClip

Franzen et al, Eur J Heart Failure 2011
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No. At Risk
TAPSE<15
TAPSE>15

1.0
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Tricuspid annular systolic velocity as a
parameter for impaired right ventricular

function predicts clinical outcome after
MitraClip implantation

Herzzentrum Brandenburg in Bernau
Chefarzt PD Dr. Butter

TAPSE<15cm/s
TAPSE>=15cm/s

0.0

101
35

0.5 1.0 1.5
Follow up(years)

54 37
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Profiles

Definition

Description

INTERMACS
1

INTERMACS
2

INTERMACS
3

INTERMACS
4

INTERMACS
5

INTERMACS
6

INTERMACS
7

“Crash and
burn”

“Sliding on
inotropes”

“Dependent
stability”

Hemodynamic instability in spite of increasing doses of
catecholamines and/or mechanical circulatory support
with critical hypoperfusion of target organs (severe
cardiogenic shock)

Intravenous inotropic support with acceptable blood
pressure but rapid deterioration of kidney function,
nutritional state, or signs of congestion

Hemodynamic stability with low or intermediate, but
necessary due to hypotension, doses of inotropics,
worsening of symptoms, or progressive kidney failure

“Frequent
flyer”

“Housebound”

“Walking
wounded”

“Placeholder”

Temporary cessation of inotropic treatment is possible,
but the patient presents frequent symptom recurrences
and typically with flui

Table 8: INTERMACS levels of 825 VAD implantations in
i 741 patients
Complete Ce.888tl pafien European Registry EUROMACS
frequently with mo
of kidney dysfunct

INTERMACS level n %

Critical cardiogenic shock
Progressive decline

. . e . Stable but inotrope dependent
Mlnor Ilmltatlon on Resting symptoms

congestion while - Exertion intolerant
Exertion limited
Advanced NYHA class 3

Unspecified

Patient in NYHA fu] Total (%)
recent unstable waé




The European Registry for Patients with Mechanical Circulatory
Support (EUROMACS): first annual report’

European Journal of Cardio-Thoracic Surgery 47 (2015) 770-777

Primary implantations for adults; continuous flow LVAD:
Actuarial survival and implant type with 95% confidence intervals
LVAD alone (n=583) @ BIVAD alone (n=67)

Major adverse events

Device malfunction
Major bleeding

Major infection
Neurological dysfunction
combination

Total
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Time after implantation / months




CONCLUSIONI (molto personali)

[1 ATTENZIONE AL RAPPORTO COSTO BENEFICIO

O EVITARE PAZIENTI CON EF MOLTO COMPROMESSA (+20%)

[1 EVITARE LA SEVERA DISFUNZIONE VENTRICOLARE DESTRA
[l EVITARE LE CLASSI IV

[l

O NEL BASSO RISCHIO/MULTIVALVOLARE RUOLO DELLA CCH MINI_INV
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Potenziali ragioni di una risposta sub-ottimale alla CRT
(Mullens, W. JACC 2009)




Pre AV-optimization » : Post AV-optimization
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Miglioramento del riempimento ventricolare




Meta-Analysis of Effects of Optimization of Cardiac
Resynchronization Therapy on Left Ventricular Function, Exercise
Capacity, and Quality of Life in Patients With Heart Failure

Wojciech Kosmala, MD, PhD", and Thomas H. Marwick, MD, (Am J Cardiol 2014;113:988-99%4)

OMWT QUALITY OF LIFE
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Prevalenza della F.A. negli studi sullo scompenso

CONSENSUS | i RS NYHA IV

OPTIME CHF ¢
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CiBIS I
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NYHA [I-111

V-HeFT I&ll

DIG

OPTIMAAL

SOLVD Rx

SOLVD Px NYHA I-II

20 30 40
Patients with atrial fibrillation [%]

Savelieva I., Camm J.: Europace 2004; 5, S5-S19




Nei pz con CHF la fibrillazione atriale
aumenta la mortalita

Nello studio VEST, la FA ha causato un incremento di
2,3 vv della mortalita nei pz con scompenso.

(Konety, AHA 1998)

Nello studio AMIOVIRT, la FA e risultata essere un fattore
di rischio indipendente di mortalita (RR 4) in pazienti con

scompenso. (Strickberger, J Am Coll Cardiol 2004)

Nello studio SOLVD, la FA e risultata essere un fattore di
rischio indipendente di mortalita (RR 1,34) e di
progressione verso lo scompenso.

(Vermes, Circulation 2003)




Atrial fibrillation and heart failure: early stage

Triggered activity o East ventricular
tZorillatien rate
Heterogeneous

conduction Irregular:
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Meta-Analysis of AF Catheter Ablation
in Patients With Versus Without LV Dysfunction:

Effects on LVEF

Study Change (95% CI) Weight (%)

Chen (2004) : 0.046 (0.032, 0.060
Hsu (2004) : 0.210 (0.177, 0.244

13.3
12.1

Tondo (2006) : 0.140 (0.134, 0.146 13.5

Khan (2008) i 0.080 (0.055, 0.105

12.8
Lutomsky (2008) : 0.100 (0.045,0.155) 10.2
Nademanee (2008) ; 0.079 (0.062,0.096) 13.2

11.9

)
)
)
Gentlesk (2007) : 0.140 (0.118,0.162)  13.0
)
)
)
)

De Potter (2010) : 0.079 (0.043,0.115
Overall (= 96.7%, p < 0.001) 0.109 (0.073, 0.145) 100.0

Weights are from random effects analysis

Mean LVEF improvement: 11%

Wilton SB et al. Am J Cardiol 2011;106:1284-91




Pulmonary-vein isolation improved functional
capacity ( 6-minute walk test) and QOL

6-min walk test B PVl [JAV-node ablation+BiV
P<0.001

QOL
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NEJM 2008; 359 (17): 1778-1785




SELEZIONE DEL CANDIDATO IDEALE

Variables OR 95% Cl

Hazard 95% Confidence
Baseline variable ratio interval

BMI (kg/m?) 129 0161 09-185
Persistent AF 1923 082 0.2-749
Left atrial volume (ml) 1

t anatomical variants . .
Right anatomical variants ~ 2.66  0.251
Previous cardioversions 082 0477 046-143

LA volume > 165 ml increases
the risk of 52% of recurrencecs

Montefusco A et al. JCM 2010

Di Donna P. et al. Europace 2010
Anselmino Acta Cardiol 2010

Berruezo A. et al. Eur Heart J 2007
Beukema WP. Et al. Circulation 2005

Predictors of arrhythmia
recurrence after
the index
procedure:
Female gender 0.092 0.022-0.386

Uuration of persistent 1.644 1.210-2.235
AF >6 months

No. of long-lasting
persistent AF

Congestive heart . 10.903 2.602-45.694
failure

AF duration > 6 mos increases
the risk of 64% of recurrences

Rostock T. et al. Heart R. 2011
Balk E. et al. JCE 2010
O’ Neill M. et al E HJ 2009

Della Bella P. et al. Europace 2005




