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Cosa si intende per «longevita»?

letteralmente:
«durata della vita di un
organismo superiore
alla media»

«durata del tempo di servizio
di un dispositivo superiore alla
media»




Longevita dei dispositivi impiantabili

Parlando di «longevitan dei dispositivi
impiantabilli il problema si pone per gli ICD e |
CRT-D perché mediamente hanno una vita di

servizio molto piu breve dei pacemaker ...



Longevita dei dispositivi impiantabili




Sopravvivenza dei pazienti

Diversi studi dimostrano I'efficacia della terapia con ICD in termini
di riduzione della mortalita dei pazienti

The Growing Mismatch Between (J Am Coll Cardiol 2005;45:2022-5)

Patient Lonfre\ ity and the Service Life

of Implantable Cardioverter-Defibrillators 1280 pz impion’ra’ri c/o
Robert G. Hauser, MD, FACC. Minnesota Heart Institute dall

Minneapolis, Minnesota ] 9 8 7

Inc. (5t. Paul, Minnesota) (19%). The average sermace life of
these pulse generators was 4.3 + 1.5 vears (range <1 day to
5.9 vears 1A Jnlv 5% of FIHL-.:' oenerators functio J'u:ad for seven
vears. After Huludum non- b1rt-:-nr failares caused by elec-
tronic or ho nsing dl‘i‘E'-..T.... the av Erage service lite of 814

The cumulative survival of 1,280 patients who have received
ICDs since 1987 at the Minneapolis Heart Institute is

shown in Figure 1. The probability of a patient living 4, 5,
ooy b | Wand 6 years after ICD implantation is 79 + 1%, 75 *+ 1%,
Yottt and 68 + 2%. Owver 4004 of patients were still ].[-.].L'lf at 10

Figure 1. Swvival of patients after implantable cardicverter-defibrillate T
]nElF-lant:ati-::inf;E;’ = rE:h;a::.i e:r-:-:r-:-:'nrll'l:n; E:u:an. s ' ' 1' cars. Th"'-' v "'-'1'1'15 "-'1":-"'_-1-1"- n h action was 34 * lSI'!'-':':I ..'Ll'ld

70% dei pazienti sopravvivono piu delle batterie del loro -
defibrillafore e avranno bisogno di una sostifuzione



Sopravvivenza dei pazienti

dallo studio Altitude185.778 pts
ICD: sopravvivenzadel 92% e 68% a 1 e 5 anni
CRT-D: sopravvivenza del 82% e 54% a 1 e 5 anni

(Leslie A, Circulation 2012;122:2359-2367)

Influence of Remote Device Follow-Up
The ALTITUDE Survival Study

Leslie A. Saxon, MD: David L. Ha MD: F. Roosevelt Gilliam, MD;
Paul A. Heidenreich, MD: John Day, M lan Seth, MS: Timothy E. Meyer, PhD;
Paul W. Jones, MS: John P. Boehmer, MD

Background—Outcome data for patients receiving implantable cardioverter-defibrillator (ICD) and cardiac resyn-
chronization therapy—defibrillator (CRT-D) devices treated outside of clinical trials are lacking. No clinical trial

and 5-year survival rates in 185 778 patients after ICD implantation were

and were 88% 4 CRT-D device recipients. In 8228 patients implanted with CRT-only

devices, survival was 82% ¢ at 1 and 5 years, respectively. For the 69 556 ICD and CRT-D patients
receiving remote follow-up on the network, 1- and 5-year survival rates were higher compared with those in the

116 222 patients who received devu,e follow-up in devn.e Ll1n1-..q onl\ (5 reduction; P<<0.0001). There were no
8 ¥ 28 patients implanted with C
1e<peulvel) For the 69 556 ICD and CRT-D p1t|et1t<
ar survival rate re higher compared with those in the
) ion; P<<0.0001). There were no
nces between patients ﬁj]lowed on or off the remote network for the characteristics of age, gender, implanted
- or type, and economic or educational status. Shock therapy was associated with subsequent mortality
risk for both ICD and CRT-D recipients.

Conclusions—Survival after ICD and CRT-D implantation in patients treated in naturalistic practice compares
favorably with survival rates observed in clinical trials. Remote follow-up of de data is associated with
excellent survival, but arrhythmias that result in device ther in this population are associated with a higher
mortality risk compared with patients who do not require shock therapy. (Circulation. 2010:;122:2359-2367.)

Key Words: follow-up studies m shock m survival




Sopravvivenza dei pazienti

Implantable cardioverter-defibrillator longevity under clinical
circumstances: An analysis according to device type, generation,
and manufacturer

Joep Thijssen, MD, C. Jan Willem Borleffs, MD, PhD, Johannes B. van Rees, MD, SumChe Man, MD,
Mihaly K. de Bie, MD, Jeroen Venlet, MS, Enno T. van der Velde, PhD, Lieselot van Erven, MD, PhD,
Martin J. Schalij, MD, PhD

From the Department of Cardiology, Leiden University Medical Center, Leiden, The Netherlands.

Heart Rhythm 2012; 9: 513-9
Patients and ICD characteristics

Since 1996, 4673 consecutive ICDs were implanted in 3194
. 4 . 62 [standard dewviation 13]
SOpFOVVIVGﬂZO a4adannl. e analysis. The majority of
VASY/ t disease (64%) and a poor

left ventricular ejection fraction (mean left ventricular ejec-

tion fraction 34% [standard deviation 15%]) (Table 1).

During a mean follow-up of 4.1 = 3.2 vears, 708 (22%)

patients died and 128 (4% ) patients were lost to follow-up.

Of the 4673 implanted devices, 3194 (68%) were §
initial implantations and 1479 (32%) were replacement [§
[CDs. The types (single-chamber ICD, dual-chamber 1CD,



Durata di vita di servizio

BN Implantable cardioverter-defibrillator longevity under clinical

circumstances: An analysis according to device type, generation,
and manufacturer

Joep Thijssen, MD, C. Jan Willem Borleffs, MD, PhD, Johannes B. van Rees, MD, SumChe Man, MD,

Mihaly K. de Bie, MD, Jeroen Venlet, MS, Enno T. van der Velde, PhD, Lieselot van Erven, MD, PhD,
Martin J. Schalij, MD, PhD

From the Department of Cardiology, Leiden University Medical Center, Leiden, The Netherlands.

Heart Rhythm 2012; 9: 513-9

4673 devices impiantati/sostituiti
dal 1996

Tutti 1 dispositivi

ICD mono
|ICD bi
|ICD CRT




SC

: 5,0 anni

Durata degli ICD

DC: 4,6 anni

CRT-D: 3,5 anni

Single Chamber:
N =1057
61 = 18 months

Dual chamber:
N=730
55 = 15 months

CRT:
N= 311
42 *+= 13 months

S0 vsAG. | 5 =) 0A01
SCvs CRT. p <0.0001
DC vs CRT: p <0.0001

Longevity of ICD Pulse
Generators: 10 year
Multicenter Experience

Linda Kallinen Retel BS FHRS
Robert G. Hauser MD FHRS
On behalf of the
Multicenter Registry Investigators
USA and Canada



Durata degli ICD

Un’esperienza italiana
Biffi. Europace 2008; 10: 1288-95

Longevity of implantable cardioverter-defibrillators:
implications for clinical practice and health care systems

Mauro Biffi**, Matteo Ziacchil, Matteo Bertini', Diego Sangiorgi!, Daniela Corsini®,
Cristian Martignani!, kgor Diemberger!, and Giuseppe Boriani!

P emvd 1 Jume D0, scomqted afer revson & g D00E mbne puilsh dhead ol e 3 Sepanber 2008

Table 2 Longevity o mplantable cardioverter-defibrillators (ICDs) replaced in the follow-up period

ICD longevity (months) Single chamber Double chamber

Medtronic 72 (60-85) 84 (50-87)
Guidant 52 (31-71) 50 (35-58)
St Jude Medical 55 (40-78) 40 (33-64)
P 0.028* 0.001*

CRT-D, biventricular ICD.
*Kruskal Wallis.

CRT-D

49 (36-6:
45 (43«
45 (43-4¢

0.100*

P

0.150*
0.183*
0.005*




Thijssen, Hear

Table 4 Cox proportional hazards regression mod

— Singke-chamber
Duakchamber
— CRT-D

P-=0. 0001

Event-free survival (%)

Umivary 2 4

4 ICDs at risk Years following implant

Device type

Single chamber

Dual chamber

CRT-D
Manufacturert

Medtronic

Boston Scentific/Guidant

5t Jude Medical/Ventritex
Device generation <<2002 vs =2002
Pacing percentage (per 10% increase)
Pacing output (per V increase)
Number of shocks

Sirgle-chambar 730 536 333 BS 20
Refara Dual-chamber 2000 1353 03 1 4

0.80 CRTD 1REA TR 24 F {7 0
2.25

Figure 3  Kaplan-Meier curve for event-free survival of 1CDs replaced
Roforel because of battery depletion in single-chamber (blue line), dual-chamber
1.52 Qigreen line), and CRT-D (red line) devices.

1.75

0.59 . . <.001* .34
1.16 . . <. 001" 1.14
1.17 : : <. 001* 1.23
1.00




Durata degli ICD

Un’esperienza italiana
Biffi. Europace 2008; 10: 1288-95

Su 107 pz
a 5 anni SoNo ancora in servizio
circa il 35% dei device SC e meno
del 25% dei DC

SC (n= 6&)

DL (n= 48)
CRT-D {n =10)
SJM [n = 59)
MDT {n = 24)
GOT jn=41)
Maimum output =31J (n = 43) =i
Amhythmia storm (n=5) e O
Paced activity << 1% {(n= 105) semrrmeees (CRT-D
Paced activity << 50% (n= 1) '
Paced activity = 50% (n= 16) _ Log-rank o= 4.0051

Stimulation output =3Vat0.4ms (n=11) ol
Delivered shocks = O {n = &7) . =
1-2 shocks/year (n = 26) Mumber at nisk

3-5 shocks/year (n = 11) 2 B B
=& shocks/year (n = 20) G 438

CAD (n=T12) CRTO0 10

a, confidence nterval: HR, hazard ratio; 5C, single chamber; DC sl chamber.



Ma quanto dura la vita di servizio degli ICD?

Journal of the American Callege of Cardiology
' 2003 by the American College of Candiclogy Foundation
Published by Elsevier Inc.

Vel. 45, No. 12, 2005
ISSN 0735-1097/06/$30.00
doirl 0,101 6= 2005.02.077

Heart Rhythim Disorders: Viewpoint

The Growing Mismatch Between
Patient Longevity and the Service Life
of Implantable Cardioverter-Defibrillators
Robert G. Hauser, MD, FACC.

Minneapolis, Minnesota

Standard battary

Parcirl Suirvival

Yeers &Her implant

Figmre 2 Longevity of standard and large-battery-capacity implantable
cardioverter-defibrillator pulse generators. MNon-battery failures were cen-
sored. SE = standard error of the mean.

JACC 2005; 45: 2022-5.

The Multicenter Registry has gathered ICD pulse generator
failure data since 1999. To date, of 1,107 ICD pulse
generator failures, 90% were caused by normal battery
depletion and 10% were caused by electronic or lmllslng
defects. The majority of pulse generators were manufactured
by Guidant Inc. (5t Paul, Minnesota) (49%), Medtronic
Inc. (Minneapolis, Minnesota) (31%), and 5t. Jude Medical
Inc. (5t. Paul, Minnesota) (19%). The average service life of
these pulse generators was 4.3 £ 1.5 years (range <1 day to
8.9 years). Only 5% of pulse generators functioned for seven
vears. After e:u:ludmg non-battery failures caused by elec-

tronic or housing defects, the average service life of 814
single-chamber pulse generators was 4.7 + 1 vear compared
with 4.0 * 1 year for 293 dual-chamber ]:uulse generators

offered four [CD) models with a choice of battery capacities,
i.e., a standard battery (0.92 to 1.06 _—‘meHl,'l or a large
battery (1.44 to 1.75 AmpHﬂl This allowed a multicenter
comparison of the effect of different battery capacities on
pulse generator service life (13). The results are shown in
Figure 2. Large-capacity batteries increased average service
life by 2.3 years. The number of therapeutic shocks did not
seem to affect battery longevity in either group. Large-




Perché vengono sostituiti | device?

Lbnevity of ICD Pulse

Generators: 10 year

Multicenter Experience |

Linda Kallinen Retel BS FHRS
Robert G. Hauser MD FHRS
On behalf of the
Multicenter Registry Investigators
USA and Canada

8 centri attivi in U.S. e Canada

raccolti dall’anno 1998

Dichiarazione di esaurimento della batteria

Report di malfunzionamenti e sostituzioni

evidenziata dal raggiungimento dell’ERI

AllPGs

N=2,508 (100%)

Boston
Scientific
N=1095 (44%)

Medtronic

N=1101 (44%)

St. Jude
Medical

N=312 (12%)

Battery 4 1045 1008 291

Depletion @ (95%) (92%) (93%)

Electronic, 93 34 43 16

Housing & (4%) (3%) (4%) (5%)

Other

Advisory 71 16 50 )
(3%) (2%) (4%) (2%)

e




Perché vengono sostituiti | device?

Implantable cardioverter-defibrillator longevity under clinical
circumstances: An analysis according to device type, generation,
and manufacturer

Joep Thijssen, MD, C. Jan Willem Borleffs, MD, PhD, Johannes B. van Rees, MD, SumChe Man, MD,
Mihély K. de Bie, MD, Jeroen Venlet, MS, Enno T. van der Velde, PhD, Lieselot van Erven, MD, PhD,
Martin J. Schalij, MD, PhD

From the Department of Cardiology, Leiden University Medical Center, Leiden, The Netherlands.
Thijssen, Heart Rhythm 2012; 9: 513-9
516 Heart Rhythm, Vol 9, No 4, April 2012

Table 3  Indication for replacement

Single-chamber ICD Dual-chamber ICD
Indication ' 1479) (n = 379) (n = 645)
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Device upgrade,

Device infection,

Device advisory or rec:
System malfunction, n (%
Heart transplantation, n (%)
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CRT-D = cardiac resynchronization therapy-defibrillator; ICD = implantable cardioverter-defibrillator.

La prima causa di sostituzione dei device & I'End of Service
della batteria ma la percentuale di sostituzioni legate ad oi’rre
cause € comungue non trascurabile



Quali sono le implicazioni
per | pazienti legate alla
longevita degli ICD?




COMPLICANZE MAGGIORI ASSOCIATE
ALLA SOSTITUZIONE O REINTERVENTI

Complication Risk with Pulse Generator Change
Implications When Reacting to a Device Advisory

or Recall 5 8 0/
SURAJ KAPA, M.D., LINDA HYBERGER, M.A., ROBERT F. REA, M.D., y 0)

and DAVID L. HAYES, M.D.

From the *Division of ( gy, Mayo Clinic, Roches

Tasso di complicanze:

of cases from 17 ICD implanting centers in Canada
suggested that ICD generator replacements in pa-
tients with advisory devices were associated with a
high -:Dmph::atmn rate, with major complications
requiring rec:peratlnn in 5.8% of patients. ! This ex-

EDITORIAL COMMENTARY

The “natural” history of implantable defibrillators TOSSod| Compliconze:
under advisory

Mark H. Schoenfeld, MD, FHRS, FACC, FAHA 9 . 1 %

From Yale University School of Medicine, Cardiac Electrophysiology and Pacemaker Laboratory, Hospital of Saint
Raphael, New Haven, Connecticut.

Gould et al reported 41 (9 complications in 451
advisory devices replaced. with 27 (5 requiring reop-

eration, including two deaths. This complication outcome is




Recurrent Implantable Cardioverter-Defibrillator
Replacement Is Associated with an Increasing Risk
of Pocket-Related Complications

C. JAN WILLEM BORLEFFS, M.D.,* ¥ JOEP THIJSSEN, M.D.,*.# MIHALY K. pE BIE, M.D.,*

JOHANNES B. van REES, M.D.,* GUIDO H. vaN WELSENES, M.S.,*
LIESELOT vaN ERVEN, M.D., PH.D.,* JEROEN J. BAX, M.D., PH.D.,*
SUZANNE C. CANNEGIETER, M.D., PH.D.,t and MARTIN J. SCHALIJ, M.D., PH.D.*

From the *Department of Cardiology and tDepartment of Clinical Epidemiology, Leiden University Medical Center,
Leiden, The Netherlands

(PACE 2010; 33:1013-1019)

2415 Pz con ICD, anni 1992 - 2008

Complicanze dopo
sostituzione ICD:

7,5 %

VS

[ —
-———

Complicanze dopo
primo impianto ICD:

3 y 9 % Icnﬁ::t:n

Surgical re-intervention (%)
S = W Bt @

2418

Replacement ICD 748

—First ICD
-=-= Replacement ICD




COMPLICANZE MAGGIORI ASSOCIATE

ALLA SOSTITUZIONE O REINTERVENTI

Recurrent Implantable Cardioverter-Defibrillator
Replacement Is Associated with an Increasing Risk
of Pocket-Related Complications

C. JAN WILLEM BORLEFFS, M.D.,*  JOEP THIJSSEN, M.D.,* .+ MIHALY K. pE BIE, M.D.,*
JOHANNES B. van REES, M.D.,* GUIDO H. vAN WELSENES, M.S.,*

LIESELOT vaN ERVEN, M.D., PH.D.,* JEROEN J. BAX, M.D., PH.D..*

SUZANNE C. CANNEGIETER, M.D., PH.D.,t and MARTIN J. SCHALIJ, M.D., Pu.D.*

From the *Department of Cardiology and tDepartment of Clinical Epidemiology, Leiden University Medical Center,
Leiden, The Netherlands

SURGICAL RE-INTERVENTION [M ICD PATIENTS

PACE 2010; 33:1013-1019)

Conclusions

Replacement ICDs demonstrated a dou-
bled occurrence of pocket-related surgical re-
interventions when compared to first 1implanted

Tabil= 1.
Raguirament for Re-intarvention per Consecutive Implanted 1CGD

Total  1etlCD IndICD IrdICD  HhICD  SthICD

[CDs. Furthermore, both the requirements for sur- Eumn'::'f of 1C0s 31-]1? E-SJE 'i:g' 12? Eﬂ‘* ?
. . . . . 4 - W
%II:ELII re-1{1ten ention due to infectious and nonin Total ysars implartsd 78923 CoAD 1408 2% ot 43
ections causes seemed ta be 111::rease:l:1 in replalc: - Events per 100 1G0-yeare 1.0 15 23 31 8.1 33,3
ment ICDs and the requirement for re-intervention {@5as Clj (622 (1241.0) (24-44) (07-40) (1.7-183) (0A-1208)
increased with every consecutive replacement. 25
Therefore, every effort should be addressed to im-
prove ILD longevity, hence decreasing the need e
tor device replacement. s e v et et e e o,

By Il T neanssma s e [T

o I - I I I
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Recurrent Implantable Cardioverter-Defibrillator
Replacement Is Associated with an Increasing Risk
of Pocket-Related Complications

C. JAN WILLEM BORLEFFS, M.D.,* ¥ JOEP THIJSSEN, M.D.,*,# MIHALY K. pe BIE, M.D.,*
JOHANNES B. van REES, M.D.,* GUIDO H. van WELSENES, M.S..*

LIESELOT van ERVEN, M.D., Pu.D.,* JEROEN ]. BAX, M.D., Pu.D..*

SUZANNE C. CANNEGIETER, M.D., Pu.D.,t and MARTIN ]J. SCHALIJ, M.D., Pu.D.*

From the *Department of Cardiology and tDepartment of Clinical Epidemiology, Leiden University Medical Center,
Leiden, The Netherlands

Rischio di reintervento per infezione,
sostifuzione vs primo impianto: OR 2,5; 95%
Cl1,6-3,7

PACE 2010; 33: 1013-9



Fattori di rischio di infezione

# presenza di ematoma postoperatorio (P=0.03)
% durata della procedura (P=0.009)
¥ reintervento/sostituzione (P=0.02)

#* non-uso della profilassi antibiotica (P=0.01¢)

de Oliveira JC, et al. Heart Rhythm 2009
Circ Arrhythmia Electrophysiol. 2009;2\



@ European Heart Journal CLINICAL RESEARCH

EUROPEAN doi10.1093/eurheartj/ehqd97
SOCIETY OF

Infection after pacemaker implantation: infection

rates and risk factors associated with infection in
a population-based cohort study of 46299
consecutive patients

Jens Brock Johansen'?*, Ole Dan Jorgensen’3, Mogens Moller'*, Per Arnsbo'4,
Peter Thomas Mortensen?, and Jens Cosedis Nielsen?

Fattori di rischio indipendentt:
Impianto nei primi anni dello studio
Numero di interventi
Non uso della profilassi anfibiotica

Johansen:; Eur Heart J 2011 32: 991 —8



chio di infezione:

First pacemaker implant

Primo impianto:
4,82/1000 PM-anno

Pacemaker replacement

Sostituzioni:
12,12/1000 PM-anno

I I
umbers at risk 6 10
irst pacemaker implant 44 631 12068 3046

Pacemaker replacement 8380 2845 582

Time since pacemaker implant (years

Johansen; Eur Heart J 20/11(32; 991-8




RISCHIO DI INFEZIONE: sostituzione

Infection after pacemaker implantation: infection
rates and risk factors associated with infection in
a population-based cohort study of 46299
consecutive patients

Table 2 Infection of pacemaker systems and its associated risk factors

Yanable Devices Device-years Events Univariate

Multivarace”

Replacement LI 3B-308)

1

Qa5 1-0.91)

1a3096-2.78)

1

O 75055-1.03)
QLEN04T-083)
QIN029-051)
Q207030
Q11{u05-035)

1

D.a7(05 7080

141(083-2.18)
1

0.7(058—-1.08)
0.68(051-0.90)
040 34-059)
02021-039)
0310060307




Fattori di rischio di infezione

PEOPLE Study

Analysis
Wariable~® Single Variable MMultiple Variablet
Fercent of Cverall
Fopulation Fresant Absent R 959 ] P anR 959 Cl P
Ade, mean, y =] .14 [ =]
Female sex 402 0.57 o.77T 0.7 0.28—1.40 0.25
Diabetes meallitus 101 .81 067 1.21 0.48—2.06 0.1

L __ - a fry e T s e e e

Feblbre 24h prima

o 1.6 5.89 2.00-16.98 <10
dell'impianto

PM temporaneo 8.8 2.46 1.09 -5.13 <107
'Primo impianto 70.3 0.46 024-087 002
Reintervento precoce 1.7 15.04 6.70-33.73 <10+
lProﬁlossi antibiotica 88.3 0.40 0.18-0.86 0.02

Fostprocedural fever 2.4 2.mM 0.66 3.05 095975 0.08 F_— 067
Early reirmervention 1.7 2.91 0.55 15.29 8.01-2215 =107 15.04 5. 70-232.73 =101

FNM indicates pacemaker; 1C0D, implantable cardicverter-defibrillator; ipsilateral imravenous infusion, intravenous infusion on the same body side as

Klug et al. Circulation

the device implarmtation site; and vein puncture, percutansous subclavian wvenous catheterization.
“Rates of imfection when variable was present vs absent.
TFRinal model included fever 24 hours before implantation, cutaneous lesions, temporary pacing wird 2007] ]6] 349_" 355
aparating rmom, antibiotic prophylaxis, and eady reintervantion. Hosmer-Lemshow test, P=0.28. Z £




Quali soluzioni per ridurre il problema?

Impact of ICD Battery Longevity on Need for Device
Replacements—Insights from a Veterans Affairs

Database

INDIRESHA RAMACHANDRA, M.D.
From the Louis Stokes Cleveland VAMC, Cleveland, OH, Case Western Reserve University, Cleveland, Ohio

Background: The number of implantable cardioverter defibrillator (ICD) replacements Is increasing,
which adds to patient risk and costs.

Objectives: To understand the impact of increasing ICD longevitv on need for replacements, costs, and
some of the risks.

Methods: Using the Veterans Affairs records, veterans with ICD implants between June 1992 and April
2007 and dead as of April 2009 were identified. Data were obtained by retrospective records review. The

longevity of each ICD was the duration from implant to explant. For each ICD, the longevity needed to
avoid one replacement was defined as longevity of that ICD plus the longevity of the subsequent ICD.

Results: The study cohort had 164 pahenfs with 301 ICD implants. Ninety-two patients had at least
one ICD replacement. Two patients were excluded for missing data. Twenty-seven patients had an ICD
explanted for reasons other than battery depjpnun Sixty-three patients received 83 ICDs for battery
depletion alone. Among 27 patients who had ICD replacements for other reasons, four patients may have
avoided a deuw infection related to ICD replacement if the initial ICD had lasted 7 years. If all ICDs
had lasted 5, 7, or 9 years, then 26%, 58%, and 84% of patients, respectively, would not have needed an
ICD repfacemenr Also 17, 37, and 53 ICD replacements, respectively, would have been avoided, saving

US$314,500-US$980,500 over 15 vears at 2005 Medicare re-imbursement rates.

Conclusions: Prolongation of battery life to 7 or 9 vears is important to reduce patient risks and decrease
costs. (PACE 2010; 33:314-319)

ICDs, replacements, longevily



Impact of ICD Battery Longevity on Need for Device
Replacements—Insights from a Veterans Affairs

Database
] ) PACE 2010:33:314
INDIRESHA RAMACHANDRA, M.D.

From the Louis Stokes Cleveland VAMC, Cleveland, OH, Case Western Reserve University, Cleveland, Ohio

Con durate di 5, 7 e 9 anni il 26, 58 e 84% di pazienti
avrebbe evitato una sostituzione

Infezioni dopo sostituzione: 1/5 (20%) e 4/5 (80%) evitate
se la durata dell’lCD fosse stata di 7 e 9 anni
rispettivamente



The consequences of ICD device replacement can be
grouped in terms of impact on clinical, economic and
patient outcomes

Death = Monetary costs of treating = Quality of life (QoL) and
Stroke complications the fear of the patient
Cardiac arrest = Opportunity costs of having = Anxiety surrounding
to remove a device and operation and infection risk
replace a new one Psychological counselling
= The capacity / productivity of patient prior to surgery
of the hospital via cardiac nurse
Insurance issues for the
patient

Limitations and restrictions
on the activities of daily life

Respiratory arrest or failure
Acute coronary syndrome
Cardiac perforation
Pneumothorax,
Haemothorax;
Haemodynamic instability;
Haematoma; Primary
embolus; Peripheral
arterial embolus; DVT;
Cardiac valve injury

ations from device replacement result in high costs an
significant impact on patients’ lives




Impatto economico della longevita dei device

Impact of ICD Battery Longevity on Need for Device
Replacements—Insights from a Veterans Affairs
Database PACE 2010;33:314
INDIRESHA RAMACHANDRA, M.D. ’

From the Louis Stokes Cleveland VAMC, Cleveland, OH, Case Western Reserve University, Cleveland, Ohio

Eftect on Costs

The direct costs of ICD replacement are es-

timated to be around US$18.500 in 2005 Medi-
care dollars. For the patients in both groups, if all
[CDs were to last 5, 7, or 9 vears then US$444,000,
US$1,110,000, and US$1,609,500 in replacements
costs, respectivelv, would have been avoided for
this healthcare system over a period of 15 vears.




~Attuali tecnologie per le batterie degli ICD

Li/SVO: Litio - OSSIDO DI VANADIO & ARGENTO (primo impianto ICD nel 1987)
) Elevata densita di energia, alta capacita
Incremento del tempo di carica a meta vita
e Li/CFx-SVO: Litid‘*—agolica rb. monofluoride - OSSIDO DI VANADIO & ARGENTO
‘;;;Alta capacita, celle piu piccole (elevata densita
eh*er;getica), stabilita del tempo di carica
* Li/MnO2 : Litio- Diossido di Manganese

Alta ca pac‘i“t‘é,\alta densita di energia, curva di scarica
altamente pred“i“ttj‘va, stabilita tempo di carica

Perche I'anodo di Litio?
e Litio consente altacapacita
e Litioe I'elemento metallico piu leggero tra tutti gli eIementhetaII|C|
e Litioconsente diraggiungere alti voltaggi

e



Longevita e capacita della batteria

Heart Rhythm Disorders:

The Growing Mismatch Between

Patient Lonuex ity and the Service Life
of Impl 1nt(1hl-: Cardioverter-Defibrillators
auser, MD, FACC.

La capacita della batteria di un
defibrillatore di erogare corrente € un
elemento fondamentale per definirne
la longevita

| pazienti preferiscono un dispositivo di
dimensioni maggiori ma piu longevo
per ridurre il numero delle sostituzioni

EFFECT OF BATTERY CAPACITY ON SERVICE LIFE

The ICD pulse generators use proprietary lithium silver
vanadium oxide batteries that are capable of delivering
ampere-level current. One manufacturer (Guidant Inc.) has
offered four ICT) models with a choice of battery capacities,
ie., a standard battery (0.92 to 1.06 r":.rulel or a large
battery (1.44 to 1.75 AmpHr). This allowed a multicenter
comparison of the effect of different battery capacities on
pulse generator service life (13). The results are shown in
Figure 2. Lu‘:{e capicin |:|.1tterie- in-:remed averay i
ljir: b1

L'lp.umr b'l.n'r.'llt'.. J.J.J.Llr.-."l...{'d p1
b} 5 cc md 11 g Th:- addec

} 5
small increase in an-e renerator size.

Physicians tend to believe that patients would resist any
increase in pulse generator size. However, a recent study by
Wild et al (14) found that 90% of patients thought that
ICD and pacemaker longevity was more important than
size. The vast majority of patients preferred a larger device
that could reduce the number of potential replacement
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Estimé\i\?d

CAPACITA’ (Ah)

lO tronik

1

Sorin Group Medtronic

Longevita e capacita della batteria

Boston Scientific
Li/Mn0O2: 2.0 Ah

Sorin Group
1.9 Ah

Biotronik
Li/Mn0O2: 1.7 Ah

St. Jude Medical:
1,3 Ah




- Boston Scien tific
New generation device batteries

® Litio / Diossidd\\\\\duv\ongonese (invece
che ossido di \/ona%)

® Costruite in proprio
® Nuova chimica e magg\

lorcapacita
(2 Ah) C\

® Nuova modalita di calcolo della durata
residua basata sul consumo reale, la
capacita residua, il voltaggio medio
(3.1 BOL-2.9 ERI)

Le nuove batteria Boston Scientific garantiscono durate elevate con
tempi di carica dei condensatori stabili per tutta la vita di servizio del
device




DURATA DEI DISPOSITIVI = BSCI MnO2

Real-World Device Longevity e —
:*:*:*:*:*:_
LATITUDE Jan 2012 ——

Real-world
Over 67,000 devices

~12.5 year projected
longevity TELIGEN VR
~11 year projected

longevity TELIGEN DR

~8.7 year projected
longevity COGNIS CRT-D

Calculated Longevity from LATITUDE™

VR

12.1 Years DR

10.7 Years CRT-D

2,582 devices 2,326 devices 8.6 Years
SD= 0.7 years SD=1.1years 3,498 devices
Mean implant Mean implant SD= 1.2 years
time= 1.5 years time= 1.5 years Mean implant
time= 1.4years

Analysis of aggregate LATITUDE patient management data from over
8,406 patients as of January 2" 2012 Data on file



DURATA DEI DISPOSITIVI = BSCI MnO2

Real-World Longevity from Latitude K,
° ° *
8406 patient devices Xk
*
Aug 2012
VR
13 years DR
11.3 years
CRT-D
9.1 years
3638 Devices 3252 Devices 4857 Devices
SD = 0.6 years SD=1.1vyears SD=1.3years
Mean ImplantTime = Mean Implant Time = Mean Implant Time =
1.8 years 1.9 years 1.8 years




DURATA DEI DISPOSITIVI = BSCI MnO2

Real-World Longevity from Latitude

1863 patient devices
Aug 2012
VR
12.9 years DR
11.1 years
CRT-D
8.7 years
697 Devices 680 Devices 1376 Devices
SD = 0.7 years SD=1.1vyears SD=1.4vyears
Mean ImplantTime = Mean Implant Time = Mean Implant Time =

1.7 years 1.5 years 1.6 years




Conclusioni

La dUI’OTCI delle batterie & il principale fattore che
influenza la longevita di un ICD, ma non il solo

L'esperienza degh ultimi 15 anni ci porta a considerare
longevo un dispositivo che ha una vita di servizio
superiore a 5-6 anni

| rischi di complicanze \é\\\D\i\pozienﬂ aumentano anche
del 10% nelle sostituzioni (oITraQS% alla quinta
sostituzione)

Device che durino oltre 10 anni ndurrebbero
notevolmente il rischio di complicanze legate alle
sostituzioni

Le tecnologie attuali ci permettono di ottene
batterie che offrono una durata superiore ai




GRAZIE

Il nuovo dispositivo BSCl MNO2

YouR NEW PACEMAKER RONS oN
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