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Life expectancy:

Life expectancy is the average number of years to be lived by a group of people
born in the same year, if mortality at each age remains constant in the future.
The entry includes total population as well as the male and female components.
Life expectancy at birth is also a measure of overall quality of life in a country
and summarizes the mortality at all ages. It can also be thought of as indicating
the potential return on investment in human capital and is necessary for the
calculation of various actuarial measures.

[1] http://www.indexmundi.com/italy/life_expectancy_at_birth.htm/
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Source: CIA World Factbook - Unless otherwise noted, information in this page is accurate as of January 1, 2011
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Life expectancy: Italy
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Life expectancy at birth: total population: 81.77 years

male: 79.16 years

female: 84.53 years (2011 est.)

Life expectancy at birth (years)

2000 2001 2002 2003 2004 20035 2008 2007 2008 2009 2010 2011

Year

Country | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 |2009 | 2010 | 2011
ltaly 79.03 (7914|7925 794 |7954 T79.68|79.8179.94 |80.07| 80.2 80.33 |81.77

B.TI

Death rate (deaths/1,000 population)

2000

Country | 2000 | 2001 | 2002 | 2003 | 2004 | 2005|2006 2007 2008 | 2009 | 2010 2011

Italy 10.3| 104 | 10.5 10,61 10.72 | 10.83 | 9.84

9.9910.07 1013|1012 [10.21

2002 2004 2005 2006 2007 2008 2009

Year




Life expectancy increase, why?
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Figure 1. Change in U.S. Life
Expectancy between 1970 and 2000.

Between 1970 and 2000, life
expectancy in the United States

increased by 6.0 years overall, with 3.9

years of the increase due to reductions
, in mortality from cardiovascular causes.
2 The data are from the Centers for

Disease Control and Prevention.

N EnglJ Med. 2003 Aug 28;349(9):868-74. Shattuck lecture--clinical research to clinical practice--lost in translation?Lenfant C.
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Life expectancy in ltaly, the mortality for cardiovascular

diseases?
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1999 2000 2001 2002 2003 2004 2005 2006 2007
REGIONI
RIPARTIZIONI GEOGRAFICHE 1999 2000 2001 2002 2003 2004 2005 2006 2007
Piemonte 46,2 43,7 41,0 39,7 40,1 33,7 32,4
Valle d'Aosta/Vallée d'Aoste 39,9 44,5 41,1 41,7 40,9 32,1 315
Lombardia 43,0 41,2 38,5 37,4 37,6 30,3 29,5
Liguria 42,8 40,2 37,7 37,1 37,3 30,6 30,0
Trentino-Alto Adige 41,2 41,3 40,0 38,4 38,1 29,9 29,8
Bolzano/Bozen 43,5 41,9 35,6 39,6 38,7 31,2 29,9
Trento 42,4 41,0 39,3 37,4 375 28,9 29,8
Veneto 40,5 39,9 36,5 36,4 35,9 30,1 30,1
I STAT Friuli-Venezia Giulia 40,6 40,2 37,3 37,2 37,2 30,5 29,2
Emilia-Romagna 40,2 39,4 37,0 36,3 35,7 30,2 29,6
Toscana 42,3 41,9 38,5 37,7 37,4 30,3 30,5
Umbria 43,8 42,5 40,9 39,1 38,8 32,2 31,9
Marche 40,2 41,2 37,0 37,3 374 30,7 30,4
Lazio 46,3 45,7 43,1 41,9 42,6 34,7 334
Abruzzo 42,8 42,5 38,6 38,8 39,5 32,6 32,7
Molise 47,1 47,4 42,3 41,5 42,4 35,1 34,1
Campania 56,4 57,5 51,8 51,0 49,8 41,1 41,6
Puglia 42,9 44,6 40,2 39,5 39,3 32,7 33,6
Basilicata 52,9 53,0 44,5 42,7 42,2 36,6 35,0
Calabria 51,0 52,1 48,0 46,0 44,7 37,2 374
Sicilia 53,3 53,4 49,2 47,8 47,0 38,9 39,3
Sardegna 42,3 40,7 38,6 37,3 37,2 30,1 29,7
Nord-ovest 43,7 41,9 39,1 38,1 38,3 314 30,5
Nord-est 40,6 39,8 37,1 36,6 36,1 30,2 29,7
Centro 43,7 43,4 40,4 39,5 39,6 32,3 31,8
Centro-Nord 42,8 41,7 38,9 38,0 38,1 31,3 30,7
Mezzogiorno 49,7 50,4 45,9 44,9 44,3 36,7 37,0
Italia 44,8 44,2 41,0 40,1 40,0 33,0 32,6




‘ Increasing Life expectancy: US \

Million Hearts: Strategies to Reduce the Prevalence of Leading
Cardiovascular Disease Risk Factors --- United States, 2011

Weekly

September 16, 2011 / 60(36);1248-1251

On September 13, 2011, this report was posted as an MMWR Early Release on the MMWR website
(http://www.cde.gov/mmwr).

The aim of the “ Million Heart “ is to prevent 1 million heart
attacks and strokes over the next five years by implementing
proven, effective, inexpensive interventions.

In the clinical realm, Million Hearts will improve managemnt of the ABCS:
A= aspirin for high risk patients;
B= blood pressure control;
C= cholesterol management;
S= smoking cessation




The Million Heart:strategy

The Million Hearts Initiative: Principles and Examples of Interventions.*

Million Hearts
Principles and Approaches

Effect on Quality
of Care or Prevention

Sample Activities

Improving clinical management of aspirin use, blood-pressure control, cholesterol management, and smoking cessation (ABCS)

Communication, clinical measure-
ment, and reporting by physi-
cians, health care facilities, and
health care systems will empha-
size improving ABCS care

Focus

Health information
technology (HIT)

HIT enables providers and facilities
to improve cardiovascular care
and target intervention to pa-
tients in need of intensified
care through registries and
EHR functions used at the
point of care

Innovations such as team-based
care, patient-centered medical
homes, and interventions to
promote adherence will be sup-
ported, evaluated, and dissemi-
nated rapidly to increase use of
effective ABCS care practices

Clinical innovations

Expanding community initiatives to reduce smoking, improve nutrition, and reduce blood

Policies and programs Lowering exposure reduces heart

designed to reduce attack risk among both smokers
tobacco use and exposure and nonsmokers
to second-hand smoke

Policies for reducing sodium
content of food

Facilitating healthier choices by
consumers reduces risk of hy-
pertension and cardiovascular
disease

Further reducing intake of artificial
trans fat, which increases LDL
cholesterol levels, decreases
HDL cholesterol levels, and in-
creases risk of heart attacks

Policies aimed at eliminat-
ing artificial trans fats
from diet

« Incorporation of simple, consistent ABCS indicators into the
Physician Quality Reporting System, Medicare Part D and
Medicare Advantage plan ratings, EHR meaningful use criteria,
community clinic measures, and guidelines from private-sector
organizations

« Meaningful use criteria include clinical quality measures for
hypertension and cholesterol control. Meaningful use of EHRs
can include routine assessment of cardiac risk; use of patient re-
call, reminders, decision support, order sets; and monitoring of
medication adherence

« HIT Regional Extension Centers and Beacon Communities, which
reach nearly 100,000 primary care providers, will support providers
and institutions in using EHRs to improve ABCS management

« In 2011, a pharmacist-led campaign will provide materials and facili-
tate patient counseling about hypertension control

« The CDC and the Agency for Healthcare Research and Quality will
identify and disseminate strategies that improve ABCS delivery

« Beginning September 2012, the FDA will require large, promi-
nent health warnings on all cigarette packaging and advertise-

« Grants to communities will address tobacco-use prevention and
cessation

« Mass-media campaigns will aim to reduce smoking initiation
and promote cessation

« Menu-labeling requirements in chain restaurants will help people
make more informed choices about what they eat

. LJ Will & d5¢€ DUD afnd profe 1004 *QUCatio euara-
ing sodium

« The CDC's NHANES will begin collecting information on sodium
consumption

«» The CDC and the FDA will work with industry to expand volun-
tary food reformulation initiatives
« The CDC will monitor trans fat levels through NHANES

In Italy we
did it




The Million Heart:weekly report
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No. (milliors)

2001 - 2002 2003-2004 2005-2006 2007-2008

FIGURE. Age-standardized prevalence* and estimated number of adults aged =20 years® who
currently smoke,: or have uncontrolled hypertension,” or have uncontrolled high levels of
cholesterol**--- National Health and Nutrition Examination Survey, United States, 1999--2008

After adjusting for sex, age group, race/ethnicity, and poverty-income ratio, a
significant decline in prevalence, from 57.8% to 49.7%, was observed from
1999-2000 to 2007-2008 (p<0.01). However, because of U.S. population
growth, the number of persons represented by those prevalences did not
change significantly (109 million versus 107 million).




Frailty:

characterized by a reduced ability to cope with
stress, conseguent to a cumulative decline of
several physiological system and related to
multiple  comorbidities, disability, risk  of
Institutionalization and mortality



The paradigms defining frailty are essntially two:

The biomedical paradigm, that defines frailty as a physiological
syndrome characterized by the reduction of functional reserves and a
reduced resitance against stressors.

The last caused by a cumulative decline of several multiple
physiological systems causing vulnerability and  adverse
consequences

The bio-psycho-social paradigm, that defines frailty as a dynamic state
affecting an individual who shows deficits in one or more functional
domains.

These losses are caused by different vatiables that increase the risk
of adverse results in trems of health.



MitraClip ESc GUIDELINES 2012

13. Coronary revascularization
and surgery, including valve
surgery, ventricular assist devices,
and transplantation

The role of isolated mitral valve surgery in patients with severe
functional mitral regurgitation and severe LV systolic dysfunction
who cannot be revascularized or have non-ischaemic cardiomyop-
athy is questionable, and in most patients conventional medical and
device therapy are preferred. In selected cases, repair may be con-
sidered in order to avoid or postpone transplantation.

In patients with an indication for valve repair but judged inoper-
able or at unacceptably high surgical risk, percutaneous

edge-to-edge repair may be considered in order to improve
250

symptoms.




Concept: Percutaneous Mitral Valve
Repair

» Double-orifice suture technique developed by
Prof. Ottavio Alfieri

 First published results in 1998 illustrated
proven benefit

« Suggested procedure best suited for minimally invasive
approach

e Dr. Fred St. Goar, interventional cardiologist had patient
successfully treated with edge-to-edge surgery

e Conceived several ideas for percutaneous valve repair

e Founded Evalve 1999 to develop device to treat valvular
disease




Key Anatomic Elegibility Criteria
EVEREST Trial

v" Non-rheumatic valve morphology

v Non-endocarditic valve morphology

Coaptation
depth
<1imm

v Absence of severe calcification
v AVM > 4.0 cm2
v FUNCTIONAL MR
Coaptation depth < 11mm
«  Coaptation length = 2mm

v DEGENERATIVE MR

n" II
‘l ¥
| Fail gap ' '
<10mm 7.

«  Flail gap £10mm Fiail width

«  Flail width = 15mm



Procedural Overview

Transseptal Crossing

Patient and System Preparation and Gisde haastior

The following considerations should be A transsepta
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- TEE probe will be in place for an extended period

of tme

- Intubation under genaral anesthasia

24 French sheath in nght femoral vein
Bladdar/urinary catheter in placa
- Heparinization durng procedura to ACT > 250

System is prepared by removing all the air in
the lumens of the Clip Delivery Systam and

Steerable Guide Catheter

System s functionally tested prior 10 use




Procedural Overview
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Clip Delivery System Insertion EX7-2uAdutt i
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Procedural Overview

Advancing into Left Ventricle
and Leaflet Grasping
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n the Cip Arms and then dropping the Gripper




Procedural Overview

Leaflet Insertion Assessment and
Hemodynamic Measurements

and hemoay
The leaflet ins

the MR reduction and pressure qr
to ensure regurgitation reduction wat
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Procedural Overview
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Worldwide Clinical Experience

COAPT (Currently Enrolling)
EVEREST | (Feasibility Study) High Risk Study ACCESS Europe (Commercial Registry) |
(55 Patients Enrolled) (78 Patients Enrolled) (567 Commercial Patients Enrolled) | RESHAPE-HF (Currently Enrolling)
EVEREST I REALISM (Continued Access)
(Randomized (815 Patients Enrolled)
First Implant Controlled Trial) CE Mark FDA Approval

(279 Patients Enrolled)

« Over 10,500 patients have been treated with the MitraClip Therapy
worldwide.!

— 75% are considered high risk* for mitral valve surgery
— 67% have functional mitral regurgitation (MR)

— 96% Implant Rate
« The use of the MitraClip is supported by a rigorous clinical trial program.?!

— 50% are considered high risk* for mitral valve surgery
— 60% have functional MR

1. Data as of September 2013.Source: Abbott Vascular
Determination of high surgical risk based on: logistic EuroSCORE 2 20%, or STS calculated mortality = 12%, or pre-specified high surgical risk co-morbidities specified in EVEREST Il High

Risk Study protocol.



Basso rischio di
complicanze
intraprocedurali
Successo procedurale
immediato
Monitoraggio ETE in
tempo reale con |
complicanze
Possibilita di ripetere
impianti sino al migliore
possibile

Difettil

* Curva apprendimento
lunga

* Rischio di
intrappolamento nelle
corde tendinee in caso
di ripetute manovre

* Prognosiinvariata
nelle funzionali in
scompenso cardiaco
avanzato


http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://it.clipartlogo.com/premium/detail/tough-gangster-ready-to-shoot_47960815.html&ei=vChvVJWwGeOaygOEtIGYAQ&psig=AFQjCNHhkDshdhWeKEW333viABY_yd79kA&ust=1416657469274271
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://cremona.bakeca.it/articoli-per-bambini/disegno-paperino-con-sassofono-zdsq43455854&ei=fSlvVKbWHIT8ywPO-4KoBg&psig=AFQjCNHr0gaSJCRbexs6nOktKj5i16BzuA&ust=1416657661743458

IM funzionali:
stabilizzazione clinica,
riduzione dei ricoveri

per scompenso

miglioramento qualita
della vita

IM degenerative con
rotture di corde
complicate ma ottimo
outcome clinico

Miglioramento quadro
clinico e classe NYHA

Difettil

IM degenerative
mixomatose
complesse con
risultato subottimale
(manca anuloplastica)

Recidiva di
insufficienza mitralica
ad un mese

Costo del dispositivo

Rimborso variabile da
regione a regione
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the NEW ENGLAN D
JOURNAL of MEDICINE

Percutaneous Repair or Surgery for Mitral Regurgitation

Ted Feldman, M.D., Elyse Foster, M.D., Donald G. Glower, M.D., Saibal Kar, M.D., Michael J. Rinaldi, M.D.,
Peter S. Fail, M.D., Richard W. Smalling, M.D., Ph.D., Robert Siegel, M.D., Geoffrey A. Rose, M.D.,
Eric Engeron, M.D., Catalin Loghin, M.D., Alfredo Trento, M.D., Eric R. Skipper, M.D., Tommy Fudge, M.D.,
George V. Letsou, M.D., Joseph M. Massaro, Ph.D., and Laura Mauri, M.D., for the EVEREST Il Investigators*

CONCLUSIONS

Although percutaneous repair was less effective at reducing mitral regurgitation
than conventional surgery, the procedure was associated with superior safety and
similar improvements in clinical outcomes. (Funded by Abbott Vascular; EVEREST II
ClinicalTrials.gov number, NCT00209274.)

N EnglJ Med 2011;364:1395-1406



MitraClip in Specific Patient
Populations

Patient groups in which significant clinical benefits have been
reported:

— Severe Heart Failure, despite optimal medical therapy:
— CRT non-responders?

—Severe LV dysfunction refractory to medical therapy3
— Degenerative MR, declined for surgery?*

— Bivalvular Disease: Severe Aortic Stenosis and Mitral
Regurgitation®

1. Franzen et al. MitraClip Therapy In Patients With End-Stage Systolic Heart Failure. Eur J Heart Failure. 2011; 13: 569-576.

2. Auricchio et al. Correction of Mitral Regurgitation in Nonresponders To Cardiac Resynchronization Therapy By MitraClip Improves Symptoms And Promotes Reverse Remodeling. JACC 2011; 58: 2183-2189.
3. Franzen O, Baldus S, Rudolph V, et al. Acute outcomes of MitraClip therapy for mitral regurgitation in high-surgical-risk patients: Emphasis on adverse valve morphology and severe left ventricular dysfunction.
Eur Heart J. 2010; 31:1373-1381

4. Reichenspurner, H. et al. Clinical Outcomes through 12 months in patients with Degenerative Mitral Regurgitation treated with the MitraClip device in the ACCESS-Europe Phase | trial. Eur J Cardiothoracic
Surgery. 2013: July 17. [Epub ahead of print]

5. Rudolph V, Schirmer J, Franzen O, Schluter M, Seiffert M, Treede H, Reichenspurner H, Blankenberg S, Baldus S. Bivalvular transcatheter treatment of high-surgical-risk patients with coexisting severe aortic
stenosis and significant mitral regurgitation. Int J Cardiol. 2013; 167(3):716-2




European Journal of Heart Failure (2011) 13, 569-576
EUROPEAN doi:10.1093/eurjhf/hfr029

JOCIETY OF
CARDICOLOGY®

MitraClip® therapy in patients with end-stage
systolic heart failure

Olaf Franzen ', Jan van der Heyden?, Stephan Baldus', Michael Schliiter,
Wolfgang Schillinger3, Christian Butter?, Rainer Hoffmann?®, Roberto Corti®,
Giovanni Pedrazzini’, Martin ). Swaans?, Michael Neuss*, Volker Rudolph?,
Daniel Siirder’, Jiirg Griinenfelder$, Christine Eulenburg?,

Hermann Reichenspurner?, Thomas Meinertz!, and Angelo Auricchio’

v 50 HF pts with LVEF < 25%
v  FMR = 3+ in NYHA 1lI-1V

v All patients were on optimal medical and device treatment

Eur J Heart Fail. 2011;13:569-76.



MR Severity Functional Status
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MitraClip therapy reduces functional Mitral regurgitation in
patients with endstage heart failure and marked LV disfunction
and entails clinical benefit at 6 months



=| PTV Experience

— January 2012- November 2013

55 pts
Age, mean £ SD 739
Age > 65 y.0., n (%) 47 (85)
Males, n (%) 38 (69)
COPD, n (%) 24 (44)
Diabetes, n (%) 16 (30)
Hypertension, n (%) 49 (89)
Atrial fibrillation, n (%) 22 (40)
Prior neoplasia, n (%) 11 (21)
DCM-HF, n (%) 45 (82)
Prior CRT, n (%) 21 (38)
NYHA I, n (%) 10 (18)

NYHA 11I/1V, n (%)

45 (82)




Surgical Risk evaluation

Log ES (%), mean 26
median (IQR) 20 (11-37)
STS score for MV replacement (%), mean 16,5
median (IQR) 13 (6-23)
STS score for MV repair (%), mean 13
median (IQR) 10 (5-21)
Prior CABG, n (%) 16 (29)
Prior MV repair, n (%) 2 (4)
Prior AVR, n (%) 1(2)
Chronic neurological dysfunction 7 (13)
Prior chest radiation, n (%) 3 (5)
Chronic renal failure, n (%) 24 (44)

Hemodialysis, n (%) 3 (5)




Echo data

Degenerative MR, n (%) 9 (16)
PL flail, n (%) 7 (13)
Functional MR, n (%) 46 (84)
Ischemic, n (%) 36 (65)
Not-ischemic, n (%) 10 (18)
LVEF, mean == SD 32 £ 13
LVEF < 35%, n (%) 37 (67)
LVEF in FMR group, mean = SD 29+ 8
MR 3+, n (%) 17 (31)
MR 4+, n (%) 38 (69)

MR <2, n (%) 0




Procedural Data

55 procedures

Acute procedural success, n (%) 55 (100)
1 clip, n (%) 23 (42)
2 clips, n (%) 31 (56)
3 clips, n (%) 1(2)
Device time, min == SD 43,6 £ 26,6
Anesthesia time, min == SD 99,5 % 40
General anasthesia, n (%) 26 (47)
Remifentanil based-conscious sedation, n (%) 29 (53)
Acute SLDA, n (%) 0
Procedural death, n (%) 0
Acute IAC closure, n (%) 4 (6)

*SLDA, single leaflet device attachment



In-hospital and 30 days Outcomes

In-ICU stay, days == SD 4=+3
In-hospital stay, days == SD 7%x3
Death, n (%) 3 (5)
Transfusion of > 2 units of blood, n (%) 3 (5)
Mechanical ventilation for >48 hours, n (%) 0
Renal failure, n (%) 0
Stroke, n (%) 0
Non-elective cardiac surgery, n (%) 1(2)
SLDA, n (%) 1(2)
Myocardial infarction, n (%) 0
Gastrointestinal complication requiring surgery, n (%) 0
Deep wound infection, n (%) 0
Septicemia, n (%) 0
New onset of atrial fibrillation , n (%) 1(2)
Clip embolization, n (%) 0
List for heart transplantation, n (%) 2 (4)




Clinical and procedural data of patients who developed serious hemodynamic
complication for IAC persistence after MitraClip implantation.

Pt 1 2 3 4 5* 6*
Gender F F F F M F
Age 73 53 75 84 60 69
LVEF (%) 20 28 35 60 35 25
MR etiology FMR FMR FMR DMR FMR FMR
PFO - yes yes - yes -
NYHA 1 v [-111 1l -1V [l
NT-proBNP (pg/ml) 4979 23963 1665 5158 9455 3899
Clips implanted 1 2 1 2 2 2
Final MR 1+ 2+ 1+/2+ 1+ 1+ 1+
A (mmHg) 2.9 5 3 3 1 2
IAC (cm) 0.4 0.65 0.6 0.8 1.0 0.6
Shunt R-to-L L-to-R bid bid L-to-R L-to-R
Anaesthesia GA LCS LCS LCS . .
Device time 24 32 16 30 56 70
Procedural time 65 90 80 65 95 100
30-days MR 1+ 2+ 1+ 2+ 1+ 1+

FMR, functional mitral regurgitation; IAC, interatrial communication; LCS, local anaesthesia and conscious sedation; GA general anaesthesia

* Patients # 5 and #6 underwent IAC closure 1 and 6 months after MitraClip procedure, respectively; a complete right catheterization was performed before



Clinical Outcomes

9 £ 5 mean follow-up

Clinical characteristics of died patients

Pt Gende Age LES (%) Comorbidities MR LVEF Cause Time
r etiology (%)

1 F 83 68,05 CRF, obesity, COPD D 60 pulmonary 13 days
complication

2 M 76 57,68 COPD, prior CABG F 25 HF 20 days

3 M 68 25,6 CRF, Hemodialysis F 30 HF 1 mo

4 F 83 68 CRF, COPD, neu neoplasia F 20 haemorrhagic 3 mos
stroke

5 M 77 19,66 CRF F 15 HF 3 mos

6 M 67 46,73 Prior MVRepair, CRF, F 27 pyogenic brain 7 mos

Hemodialysis abscess

*CREF, chronic renal failure; COPD, chronic obstructive pulmonary disease; CABG, coronary artery bypass graft



Clinical Outcomes

MR Reduction
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Echo results

baseline (n=55) 30 days (n=50) 6 months (n=40)

LVEF, % = SD 32 £ 13 31 £ 15 33 £ 15
LVEDD, mm =% SD 60 £ 9 60 = 10 579

LVESD, mm = SD 46 = 12 49 = 11 48 + 12
LVEDV, ml == SD 179 = 81 165 *+ 76 165 = 71
LVESV, ml == SD 120 = 66 125 *+ 100 125 *+ 62
LA, ml = SD 96 + 48 94 + 42 89 + 34
sPAP, mmHg = SD 50 = 13* 35 + 11* 39 &+ 9*

* p < 0.0001



Conclusions

v’ Patient Selection
* If meet anatomic and MR criteria: Best candidates — relate to
risk benefit ratio
* Functional MR
* Sub-optimal/poor surgical candidate (high mortality/morbidity

or difficult repair)

v Procedure
* Echo monitoring
* Learning curve
* Complications management
* Significant interatrial shunt in HF

v" Non-invasive tool in HF multidisciplinary management



Universita di Roma

Policlinico Tor Vergata A
MitraClip Today — 4

Acute procedural success, n (%) 90 (100)
Age, mean = SD 769
1 clip, n (%) 45(42)
2 clips, n (%) 55(56)
3 clips, n (%) 1(2)
Device time, min £ SD 43,6 £ 26,6
Anesthesia time, min + SD 99,5+40
General anaesthesia, n (%) 40(30)
Remifentanil based-conscious sedation, n (%) 60 (70)
Acute single leaflet device attachment, n (%) 0
Procedural death, n (%) 0

Acute IAC closure, n (%) 9(10)



CLINICAL RESEARCH

Development of transcatheter aortic valve
implantation (TAVI): A 20-year odyssey

Implantation de valves aortiques par voie percutanée : une odyssée de 20 ans

Alain Cribier

Normal Valve Stenotic Valve




History of aortic valve replacement

Homograft — 1962

Surgical

Mechanical heart va" -

Treatment of high surgical risk

3eating

patients has been modified
with the introduction of TAVI

First PVT Transcatheter AVR First CoreValve PURE Percutaneous
by Antegrade Approach AVR - Serruys, DeJaegere, Laborde
Alain Cribier — 2002 October 12, 2006

Endovascular

First CoreValve Transcatheter AVR i Ve [PaEaT T Eas AV

by Retrograde Approach WITHOUT cardiac assist or pacing

Iéggzrde, S CILIIEEA o Grube, Gerckens — November 6, 2006




1987




Policlinico Tor Vergata—Rome(2012-2014)

127 patients 30 days 12 months (8o pts)
5 (4%0) 6 (7,5%)

Stroke*
\New Atria
Pace maker

Valve related heart failure

Bioprosthesis disfunction

* Hemorragic in 87 yo patient



Conclusion

There is no evidence of superiority of DAPT when
compared to SAPT in reducing Cerebrovascular
events (CVe) after TAVR

Bleeding risk is high in patients candidate to TAVR

Antithrombotic therapy needs to be personalized
considering the thromboembolic and bleeding risk

Alternative strategies can help in reducing the Cve
rate (intraprocedural filter protection, implant
technique ...)




IL Device

+Energeticamente efficiente
+Batteria ad alta capacita
+Bassa resistenza grazie all’ assenza di catetere
+Longevita: 100% pacing — 9,8 anni
75% pacing — 11,7 anni
50% pacing — 14,5 anni
25% pacing — 18,9 anni

™ 7'% "_1,

+Design dell’ elettrodo identico a quello dei
cateteri St. Jude Medical, con analogo sistema di
rilascio di steroide

+Posizionamento e fissaggio:

+Doppio sistema di fissaggio: vite esposta con alette di
fissaggio laterali in nylon

+Marker radiopaco per la valutazione durante la procedura di
fissazione




Il sistema di introduzione

Sistema di introduzione

4+ Catetere, flessibile, orientabile
4+ Introduttore 18F

+ Funzione con modalita di aggancio tramite cavo
all’” impianto:
+modalita test per la verifica dei parametri elettrici con
possibilita di riposizionamento
+modalita di test provocativo per verifica della stabilita

+check della posizione attraverso la curvatura del sistema di
introduzione







Il sistema di recupero

Progettato per essere recuperato con

sistema dedicato:
+ Flessibile con punta orientabile
+ Vavola protettiva integrata
+18F
+ Disponibile con ansa a singolo o triplo cappio







Interfaccia Programmatore

Comunicazione conduttiva attraverso elettrodi ECG di
superficie

+ Nessuna antenna integrata
+ Nessun modulo circuitale aggiuntivo

+ Drenaggio batteria <50 volte rispetto al
sistema RF







| vantaggi clinici

+ L’ impianto dei pacemaker leadless consente di migliorare la qualita di vita e il
livello di soddisfazione del paziente:

+ Non necessita di intervento chirurgico
+ Procedura di impianto di breve durata
+ Notevole beneficio estetico

+ L’ assenza dellatasca per il generatore e dell’ elettrocatetere, inoltre:
+ Riduce il problema delle complicanze da infezione

+ Riduce le limitazioni di mobilita e nello stile di vita indotte dalla posizione del
dispositivo che si manifestano nell” impianto di pacemaker tradizionale
+Limitazioni alla guida e el sonno, fattori emotivi e cosmetici per il paziente
+Elimina il problema della Sindrome di Twiddler



Confronto con sistemi di stimolazione tradizionali

Caratteristica

Pacemaker tradizionale
Accent™ SR Induttivo

Leadless PM
Nanostim™

Procedura di impianto
Durata impianto

Esposizione radiologica

Connessione

Dispositivi cronici nell ‘apparato
vascolare

Dispositivi cronici attraverso la
valvolatricuspide

Rimozione del sistema

Longevita (2.5V, 500 Q, 60 bpm)

Sostituzione batteria

Compatibilita MRI

Tasca chirurgica + catetere (7F)

30 — 40 minuti

Per il medico impiantatore:
vicino al tubo radiogeno

Connessioni catetere-cassa

Si: catetere

Si: catetere

Procedura rischiosa per il paziente e
complicata per il medico

100% pacing — 11.9 anni
75% pacing — 12.5 anni
50% pacing — 13.3 anni

Accesso alla tasca

Condizionale — artefatti di imaging

Benefici principali del pacemaker leadless Nanostim

Posizionamento con accesso
percutaneo femorale (18F)

15 — 20 minuti®

(tempo “in-out” sistema di introduzione)

Per il medico impiantatore:
distante dal tubo radiogeno

Nessuna

No (leadless)

No (leadless)

Disponibile sistema dedicato,

100% pacing — 9,8 anni
75% pacing — 11,7 anni
50% pacing — 14,5 anni
25% pacing — 18,9 anni

Accesso femorale: rimozione + reimpianto
(possibile impianto di LCP adiacente)

Certificazione MRI in corso






Permanent Leadless Cardiac Pacing: . ;
Results of the LEADLESS Trial Circulation

Reddy et al., Circulation 2014
u _ Methods:

' ‘ LEADLESS is a prospective, non-randomized, single-arm
multicenter study.
The primary safety endpoint was freedom from complications
at 90 days. Secondary performance endpoints included implant
success rate, implant time and measures of device
performance (pacing/sensing thresholds and rate-responsive
performance).

e b

R-wave Amplitude {(mV)

Results:
The LCP was successfully implanted in 97% of patients (32/33).
The observed complication-free rate was 94%.
This compares favorably to conventional pacing systems.

Pacing Threshold (V)

After 3 months of follow-up, the measures of pacing performance
were all improved.

At 90 days 3 patients (9%) were re-hospitalized (not related to

| device procedure).

Lee) There were no instances of vascuar injury.

Impedance (Ohms_]

Conclusions:

In a prospective non-randomized study, a completely self-contained singlechamber leadless cardiac
pacemaker has shown to be safe and feasible. The absence of a transvenous lead and subcutaneous pulse
generator could represent a paradigm shift in cardiac pacing.



Leadless Study: 1 anno di Follow up

LCP Long-Term Outcome:

Summary of Pacing/Sensing Parameters

Pacing Threshold (V)

Impedance (Ohms)
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Leadless Study: 1 anno di Follow up

LCP Long-Term Outcome:

Summary of Pacing/Sensing Parameters

Implant Pre-discharge  2-week 6-month 12-month

Pacing Threshold (V)

R-wave Amplitude (mV)

Impedance (Ohms)

Battery Voltage (V)

080020 041:031 0482030 040:026 0432030

8261314 967:274 1037252 1064:264 1032:223

713+ 243 719+1% 657+ 175 625¢205  627£209

317:003 326:004 326:003 323006 329:0.02




Leadless Study: 1 anno di Follow up

LEADLESS Study

Safety Events

« Early Safety Events (previously reported):
1 inadvertent placement in LV (across PFO) = promptly
removed and device placedin RV
— 1 w/ VT 2 days after implant = LCP removed and ICD
placed = ICD shock 2 wks later (same CL)
— 1 Minor Groin Hematoma = no treatment

— 1 Tamponade = Surgery > f/u: Fatal stroke

» Safety Events in follow-up:

— No device migration / dislodgements

No infection
No mechanical failures / early battery depletion

No pro-arrhythmia




Risultati pre-clinici: sicurezza della rimozione

Studio preclinico condotto in 10 pecore
+ Longevita di impianto >5 mesi (range 159-161 giorni)
+ 100% di successo nella rimozione dell’ LCP

+ Tempo medio dall’ inserimento del catetere di recupero alla rimozione: 2 minuti e 35
secondi (range 1-4 minuti)

+ Tempo medio per il re-impianto con sistema di introduzione: 2 minuti e
42 secondi (range: 2-3 minuti) con successo nel 100% dei casi (n=5)

4+ Nessuna embolizzazione

+ Nessuno sposizionamento Snare/Retrieval Times

+ Nessuna perforazione 4-48
3:36
Tempo medio 2:24
Aggancio 1 minuto e 48 secondi 1:12
. . N . 0:00

Rimozione 2 minuti e 35 secondi 1 23 4 5 6 7 8 9 10

--Timeto Snare -=Timeto Retrieve







Esperienza clinica post-CE in Italia

+ Circa 250 impianti WW

+ Feb 2014 eseguito il primo impianto Nanostim™ in U.S. dal dr. Vivek Reddy
presso | ospedale Mount Sinai di New York: questo primo impianto ha avviato
lo studio clinico di valutazione LEADLESS Il per I’ approvazione FDA

+ Tutti i pazienti vengono arruolati nello studio LEADLESS Pacemaker
Observational Study di valutazione clinica post marketing

20200 G Jooe Mol - 51 e Meacil Amounces St of Buropean Post- Approwl Tra o Nanosm Leackess Focemosey ]

H: ST. JUDE MEDICAL

St uds Medkca Ann Start of European Fost-Approva Trial for Nancstim Lsadtes

informazione.it

Comunicatt Stampa

St. Jude Medical annuncin 'svvio dells sperimentazione
curopes post-approvazione per il pacemnker senzn
elettrocateteri Nanostim

O wrvwra aeta nasam o Nikolaf Anedreevid Rinmkiy- hars
(1] Nokse dal Web Conuncat Surps Sociel New

Pritan paginu  Elenco comunicoti Nuovo sccount St Jude Medical annuncia 'avvio della sperimentazione eurogp
Maodifica passwortd approvazione per {l pacemaker senza elettrocateteri Nanostim

Un grande studio clinco europec contruera a raccogtere prove a tavore del solida prafio di
0 Prosiazoni dei prr maker nco senza eletrocatesen

Ut grande sindio clinkeo suropes contiuners a raccogliers prove s fay lol olide prefilo di
scnrezze ¢ detle prestaziont del prim |ufr-k lnoc‘«-\e ebl eterd

7o t 1550 GMT
&l o nnuncia Isvvio della sperime pen '

« ’ \ L
eurt vpv. a post-approvazione per il IRCSTIAREE scn

elettrocaleteri Nanostim



Esperienza clinica Italiana post-CE

+ Italia: 9 centri attivi per un totale di 31
Impianti

+ 94% successo all’ impianto

+ Misure elettriche sovrapponibili a quelle dei
sistemi convenzionali

+ Ridotti tempi procedurali

+ Solo 1 caso di dislocazione (<1%) entro 24h
dall’ impianto:

+ Pz con pregressa rimozione di sistema
convenzionale

+ Dislocazione asintomatica, rilevata al controllo
post impianto

+ Procedura di recupero agevole e veloce

+ Nessuna complicanza

4+ Nessun ulteriore evento avverso







Trend impianti pacemaker

Attualmente, nel mondo sono circa 4 milioni i portatori di pacemaker e ogni anno circa
700.000 nuovi pazienti vengono impiantati con un pacemaker.

In Italia i portatori di pacemaker sono circa 700.000 ed
ogni anni sono 60.000 i nuovi impianti.

Nel 2012 gli impianti
di pacemaker sono stati

£ -

e — : 1.008 per milione di abitanti

Tabella 16. Dstrbuzione degli implanti in base alla modalita & strmolazione. Dab mancant!: primi mplantl 426, sosttupon! 127

Pren implaniti Sostituzions Combirati

(n=17 101} {n=6302) (n=23 603)

AL i VVI+VVIR in ltalia nel 2011:
- FC SN - +Primi impianti: 28,1%

o HH + Sostituzioni: 26,2%

I'H 512 3.0% 3 A2 785 3% +C0mb|nat| 27,7%

2748 131% 705 108% 1953 175% I

DDCH 6560 384% 2380 360% 8%00 37.7%

DDOAT Gnventcolie 304 1B% 181 28% 485 2w

Source population data: Eurostat
Units - Eucomed based on reports from major manufacturers
Proclemer A. et al. Registro Italiano Pacemaker e Defibrillatori. GIAC — Vol 15 n.3 — Luglio-Settembre 2012



Indicazioni all’ impianto

Il pacemaker leadless Nanostim e indicato per:

+ Pazienti con indicazione a impianto di PMK monocamerale:

+ Fibrillazione atriale cronica con pause superiori a 3 sec
+Ritmo sinusale con blocco AV di 2° 03° o blocco bifascicolare e sintomi

4+ Bradicardia sinusale con pause poco frequenti o episodi di sincope non
documentata all'esame elettrofisiologico.



Perché nell’anziano

4+ Paziente ANZIANO = Paziente FRAGILE

+ Gli impianti convenzionali possono esporre al rischio di
Pneumotorace, rottura degli EC, Erosione della tasca.

4+ Spesso sono pazienti con quadro cognitivo scaduto, con
difficolta a fargli mantenere il decubito supino obbligato.

+ Durata della batteria del dispositivo, quindi minor numero di
ricoveri per interventi di sotituzione.



Controindicazioni

+L'impiego di un pacemaker in pazienti con ICD coimpiantato e controindicato
perché le scariche ad alto voltaggio potrebbero danneggiare il pacemaker, ed il
pacemaker potrebbe ridurre |'efficacia delle scariche ad alto voltaggio.

+La stimolazione monocamerale ventricolare on demand e relativamente
controindicata nei pazienti affetti da sindrome da pacemaker, che hanno una
conduzione VA retrograda o che accusano una caduta della pressione arteriosa
all'avvio della stimolazione ventricolare.

+L'uso di un pacemaker senza elettrocateteri potrebbe comportare livelli di
rischio piu elevati rispetto ai pacemaker di tipo convenzionale, a causa di
embolia polmonare accidentale del pacemaker in pazienti che presentano anche
una pressione del ventricolo destro elevata o una riserva polmonare ridotta.



Controindicazioni

4+ L'utilizzo nei pazienti con un filtro per vena cava impiantato o una valvola
tricuspide meccanica e controindicato a causa dell'interferenza che si viene a
creare fra questi dispositivi e il sistema di introduzione durante l'impianto.

4+ Non impiantare un pacemaker leadless supplementare in presenza di un pacemaker
leadless gia impiantato poiché tale condizione non € ancora stata testata.

+ Non impiantare il dispositivo in presenza di un elettrocatetere transvenoso gia
impiantato, poiché tale condizione non € ancora stata testata.

+ Valutare con attenzione i pazienti reduci da un intervento cardiovascolare o vascolare
periferico eseguito negli ultimi 30 giorni poiché tale categoria di pazienti potrebbe
essere maggiormente a rischio di complicanze.



