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|ICD Implantations in Europe 2015

500’000 sudden cardiac deaths
>100'000 implantations annually (costs>2 billion €)

102 = @ 1CD implantations per million
inhabitants (weighted by population)

- 4" quartile > 161 < 358
- 3= quartile > 93 = 161
|| 2vquartile>20<03
- 19 quartile = 1 = 20
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Primar- vs. Sekundarpravention

Mtsdian menber of 1IC0 implantaions = 83

S = 1 TR FTdilalhiss o il
INTEDEnNTS (vl Ty Do usTon)

Bl o quatiic > 161 < 358
Bl 3 quaile > 53 < 161
A gueartila = 20 = 83

Bl 7 quatile = 1 <20

CH 2015:
1221 ICD Erstimplantationen
(145/mio)
Prozentuale Verteilung der klinischen Indikation
primarprophylaktisch — 69.08%
sekundarprophylaktisch — 30.92%
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ICD zur Sekundarpravention des PHT

ICD for the secondary prevention of sudden cardiac
death and ventricular tachycardia

Recommendations

ICD implantation is recommended in
patients with documented VF or
haemodynamically not tolerated VT in
the absence of reversible causes or

2015 ESC Guidelines for the management | uwithin 48 h after myocardial infarction

who are receiving chronic aptimal

of patients with ventricular arrhythmias raadicat thavapy a0 hawecn sessonsble

. . expectation of survival with a pood
and the prevention of sudden cardiac death |7"C70 w7

ICD implantation should be considered
in patients with recurrent sustained VT
(not within 48 h after myocardial
infarction) who are recelving chronie
optimal medical therapy, have a normal
LVEF and have a reasonable expectation
of survival with good functional status
far =1 year.

panel of
experts

In patients with VE/VT and an indication
for 1CD, amiodarone may be considerad
when an ICD is not available, b
contraindicated for concurrent medical '
reasons or refused by the patient.
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Wieviel der Pat. mit primarprophylaktischem ICD erh  alten
einen gerechtfertigten Schock?

33%
ICD Schock
67%
Kein ICD Schock
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FAKT #2:
Appropriate ICD Therapie # verhinderter plotzlicher Herztod
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FAKT #3:
Patienten mit appropriater ICD Therapie haben eine hdohere
Mortalitat !

Systematic review and Metaanalysis

A %% Size
Study Year HR (95% CI) Weight  (n)
Daubert 2008 ——— 3.356 (2.04, 5.55) 7.24 719 M Ol’ta| |ty
Poole 2008 —+—) 568(397,812) 1417 811
HR appr. Shock 2.75
Saxon-ICD 2010 - 205(1.55 271) 2324 108027
Saxon - CRT 2010 . 251(201,3.14) 3646 77751
Streitner 2013 e 165(095,290) 58 561 HR inappr_ Shock 1.71
Sood 2014 R S 228(1.47,354) 9.39 1790
Ruwald 2014 ——+6.32(3.13, 12.75) 3.68
Overall O 275(240,3.14)  100.00
5 1 2 4 8

Proietti R et al. Can J Cardiol 2015;31:270 |~ ghiversitatsspital



Warum sterben Patienten mit appropriaten  ICD
Schocks haufiger?

= Schocks per se beschleunigen die zugrundeliegende Erkrankung

OR

= Schocks sind nur eine Marker einer sich verschlechternden CV Erkrankung

” WHicH Cave Fgst
R
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Ziele einer vernunftigen ICD Programmierung

= 1. Verhinderung ungerechtfertigter 1CD-Therapien
- Vorhofflimmern, Sinustachykardien, nicht-anhaltende VT, externes «noise»,
Elektrodenprobleme

= 2. Verhinderung gerechtfertigter [ICD Schocks
- far Arrhythmien die nicht zum Tode oder einer klinischen Verschlechterung
fUhren

= 3. Behandlung von Kammerflimmern oder Kammertachykardien die
unbehandelt zum Tode flhren
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Reduction of inappropriate shocks and mortality

by better programming

MADIT-RIT Reduction in Inappropriate Therapy First Occurrence of Inappropriate Therapy

B of pts.
1500 pts. with prophylactic dual — E] Conventional
chamber or CRT-ICD in SR
ischemic/non-ischamic 16,5 ;
. 20,001 . High rate
. Delayed
. " 10 -
Conventional High-rate Delayed s
ICD programming ICD Therapy ICD Therapy o
514 500 486 5 -
I I ] 20 2,7 ¥3 2,7
Mean follow-up: 1.4 years _ -_:-
o |
Primary Endpoint: First occurrence of inappropriate therapy ATP Shock

Current rate of inappropriate shocks: 3-5%
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VF Detection in Boston Scientific ICD

F=fast S = slow Initial detection 8/10

!

bl il
V,: !

S S=aGrtiGEiEEREL S P FaR R RV R B R
-

Duration

FFF S FFFFFFF FF FF FFFFFFF FF

-_— |

Duration Charging

_\l _ | Universitatsspital
71 |Basel



Conventional
ICD programming

High-rate
ICD Therapy

Delayed
ICD Therapy

VT zone:

>170 bpm, 2.5 s
16 intervals
Onset, Stability
ATPs + shocks

VF zone:
>200 bpm, 1 s
11 intervals
ATP + shocks

VT zone:

monitoring only
>170 bpm

VF zone:

>200 bpm, 2.5 s
17 intervals
ATP + shocks

VT1 zone:
>170 bpm, 60 s
180 intervals

dual chamber det.
ATPs + shocks

VT2 zone:
>200 bpm, 12 s
51 intervals

dual chamber det.
ATPs + Shocks

VF zone:

>250 bpm, 2.5 s
19 intervals
ATP + shocks

Moss A et al. NEJM 2012
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Reduction in Inappropriate Therapy and Mortality
through ICD Programming

Arthur J. Moss, M.D., Claudio Schuger, M.D., Christopher A. Beck, Ph.D., Mary W. Brown, M.S,,
David S. Cannom, M.D., James P. Daubert, M.D., N.A. Mark Estes Ill, M.D., Henry Greenberg, M.D.,
W. Jackson Hall, Ph.D.,* David T. Huang, M.D., Josef Kautzner, M.D., Ph.D., Helmut Klein, M.D.,
Scott McNitt, M.S., Brian Olshansky, M.D., Morio Shoda, M.D., David Wilber, M.D.,

and Wojciech Zareba, M.D., Ph.D., for the MADIT-RIT Trial Investigators

N Enagl J Med 2012;367:2275-83

1500 primary prevention ICD pts randomized to conventional vs. high rate vs delay.
Primary endpoint: first occurrence of inappropriate therapy

_ 0.60— g
Bt Unadjusted P<0.001 s Unadjusted P~0.03
b 0.50
s, 0.50- -
N Inappropriate therapy g Death
Bgag o :
85 040 Z 0409 HR high rate vs Conv. =0.45; P = 0.01
°5g =
< § ¥ i 2 0304 HR delayed vs Conv =0.56; P = 0.06
2 - E— ; Conventional iheraw ﬁE'
oL ! 4 .
EE {% 0.20+ ﬁ z 0.20+ Delayed therapy
S8 E % Conventional therapy
(S 3l N,
0.104 E 010
Delayed rherap:,:_ _______ a )
0.00 __f.JT‘-" S | 'High-ratethlerapy | 0.00 e - 'I :-th-rate {h:arap}'
0.0 0.5 1.0 15 2.0 2.5 0.0 0.5 1.0 15 20 2.5
Years of Follow-up Years of Follow-up
No. at Risk No. at Risk
Conventional 514 420 (0.13) 305 (0.18) 149 (0.22) 56 (0.25) & (0.29) Conventional 514 490 (0.02) 392 (0.03) 219 (0.07) 89 (0.10) 14 (0.12)
therapy therapy
High-rate therapy 500 454 {0.03) 339 (0.04) 181 {0.05) 70 (0.06) 17 {0.06) High-rate therapy 500 478 (0.01) 372 (0.02) 221(0.03) 90 (0.05) 21 (0.05)
Delayed therapy 486 445 (0.03) 342 (0.05) 177 (0.06) 82 (0.06) 13 (0.06) Delayed therapy 486 471 (0.01) 375 {0.02) 205 (0.04) 99 (0.07) 14 (0.09)
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N

High-rate
ICD Therapy

Delayed
ICD Therapy

Suggested
ICD programming

VT zone:

monitoring only
>170 bpm

VF zone:
=200 bpm, 2.5 s
ATP 1x + shocks

VT1 zone:

=170 bpm, 60 s

dual chamber detection
ATP (4 bursts, 4 ramps)
+ shocks

VT2 zone:

=200 bpm, 12 s

dual chamber detection
ATP (4 bursts, 4 ramps)
+ shocks

VF zone:
>250 bpm, 2.5 s
ATP 1x + shocks

VT1 zone:
>170 bpm
monitoring only

VT2 zone:

=200 bpm, 12 s

dual chamber detection
ATP :3 bursts (3 ramps)
+ shocks

VF zone:
>250 bpm, 2.5 s
ATP 1x + shocks
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ADVANCE III Long vs Standard ICD Detection

1902 pts. with primary or secondary
prevention ICD indication
ischemic/non-ischemic etiology

Long Detection Standard Detection
30 of 40 intervals 18 of 24 intervals
954 948

Median follow-up: 12 months

Primary Endpoint: Number of all ATPs and shocks
delivered for all episodes

Gasparini M et al. JAMA 2013 |- | priversitatsspital



ADVANCE III

Therapy Rate per 100 Patient-years

75 . p<0.001 . Standard (n=891)

Long Detection

50 - (n=876)

p<0.001

ns
30

25 T

ATP+Shock ATP Shock

Gasparini M et al. JAMA 2013 -)|_|g:;\§rsit5tsspital



ADVANCE III
Death or Syncope

Patients
%
10 - . Standard (n=891)
] ns Long Detection
8 . (n=876)
6 |
4 ]
2.3
2 1.6 -
0 _
Death Syncope

Gasparini M et al. JAMA 2013 -)|_|g:;\§rsit5tsspital



2015 HRS/EHRA/APHRS/SOLAECE expert consensus
statement on optimal implantable
cardioverter-defibrillator programming and testing

Bruce L. Wilkoff, MD, FHRS, CCDS, (Chair)," Laurent Fauchier, MD, PhD, (Co-Chair),**
Martin K. Stiles, MBCHB, PhD, (Co-Chair), * Carlos A. Morillo, MD, FRCPC, FHRS, {Eo Chair),“!"
Sana M. Al-Khatib, MD, MHSc, FHRS, CCDS,” Jesis Almendral, MD, PhD, FESC,”

Luis Aguinaga, MD, PhD, FACC, FESC,”'" Ronald D. Berger, MD, PhD, FHRS,”

Alejandro Cuesta, MD, PhD, FESC,”'" James P. Daubert, MD, FHRS,’

Sergio Dubner, MD, FACC, !t Kenneth A. Ellenbogen, MD, FHRS,"*

N.A. Mark Estes III, MD,'® Guilherme Fenelon, MD, PhD,"*'! Fermin C. Garda, MD,**!"
Maurizio Gasparini, MD, " David E. Haines, MD, FHRS, "’

Jeff S. Healey, MD, MSc, FRCPC, FHRS,” Jodie L. Hurtwitz, MD,”’" Roberto Keegan, MD,*®1
Christof Kolb, MD,"”" Karl-Heinz Kuck, MD, FHRS,”" Germanas Marinskis, MD, FESC,**"
Martino Martinelli, MD, PhD,”* Mark McGuire, MBBS, PhD,”** Luis G. Molina, MD, DSc,*“!!
Ken Okumura, MD, PhD,*** Alessandro Proclemer, MD,*®" Andrea M. Russo, MD, FHRS,*’
Jagmeet P. Singh, MD, DPhil, FHRS,” Charles D. Swerdlow, MD, FHRS,*”

Wee Siong Teo, MBBS, FHRS,”"* William Uribe, MD, FHRS,”*'! Sami Viskin, MD,**’
Chun-Chieh Wang, MD,”** Shu Zhang, MD***

Document Reviewers: Giuseppe Boriani, MD, PhD (Italy); Michele Brignole, MD, FESC (Italy);
Alan Cheng, MD, FHRS (USA); Thomas C. Crawford, MD, FACC, FHRS (USA);

Luigi Di Biase, MD, PhD, FACC, FHRS (USA); Kevin Donahue, MD (USA);

Andrew E. Epstein, MD, FAHA, FACC, FHRS (USA); Michael E. Field, MD, FACC, FHRS (USA);
Bulent Gorenek, MD, FACC, FESC (Turkey); Jin-Long Huang, MD, PhD (China);

Julia H. Indik, MD, PhD, FACC, FAHA, FHRS (USA); Carsten W. Israel, MD (Germany);
Mariell L. Jessup MD, FACC, FAHA, FESC (USA); Christophe Leclercqg, MD, PhD (France);
Robert J. MacFadyen, MD, PhD (UK); Christopher Madias, MD, FHRS (USA);

Manlio F. Marquez, MD, FACC (Mexico); Brian Olshansky, MD, FACC, FAHA, FHRS (USA); Kristen
K. Patton, MD (USA); Marwan M. Refaat, MD, mMBA, FACC, FAHA, FHRS, FASE, FESC, FACP,
FAAMA (USA); Cynthia M. Tracy, MD, FACC, FAHA (USA);

Gaurav A. Upadhyay, MD (USA); Diego Vanegas, MD, FHRS (Colombia);

Paul J. Wang, MD, FHRS, CCDS (USA)
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2015 HRS/EHRA/APHRS/SOLAECE expert consensus

For secondary prevention ICD patients, tachyarrhythmia detection duration criteria should be I
programmed to require the tachycardia to continue for at least 6-12 seconds* or for 30 intervals
before completing detection, to reduce total therapies.

*Tachyarrhythmia detection duration is directly related to the tachyarrhythmia rate. Direct evidence to
support a delay > 2.5 seconds for rates over 250 bpm 1s not available, but can be inferred from evidence
that 30 detection intervals are safe at that rate.

Discrimination algorithms to distinguish SVT from VT should be programmed to include rhythms with I
rates faster than 200 bpm and potentially up to 230 bpm (unless contraindicated*) to reduce
inappropriate therapies.

*Discnmination algorithms and/or their individual components are contraindicated 1n patients with
complete heart block or if the algorithm/component is known to be unreliable in an individual patient.
Dual-chamber discriminators that misclassify VT as SVT if the atrial lead dislodges are discouraged in the
perioperative period. Dual-chamber discriminators are contraindicated in patients with known atrial lead
dislodgment, atrial undersensing or oversensing of far field R waves, and in those with permanent AF.
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2015 HRS/EHRA/APHRS/SOLAECE expert consensus

It is recommended to activate lead-failure alerts to detect potential lead problems. I

For secondary prevention ICD patients for whom the clinical VT rate is known, it is reasonable to IIa
program the slowest tachycardia therapy zone at least 10 bpm below the documented tachycardia
rate but not faster than 200bpm*, to reduce total therapies.

*Higher minimum rates for detection might be appropriate for young patients or for those in whom SVT-VT
discriminators cannot reliably distinguish SVT from VT, provided there is no clinical VT below this rate.
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Was heisst das genau ?

Primarprophylaxe:

Lange Detektionszeiten
héhere rate cut-offs, evtl. nur «Ein-Zonen»(VF) Programmierung

Sekundarprophylaxe:

- Lange Detektionszeiten

- Zahlreiche ATP-Versuche, evtl. ATP Zone only

- Bei rezidivierenden Kammertachykardien friihzeitig an Ablation in
erfanrenem Zentrum denken
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Post-Approval THERMOCOOL VT Trial
249 patients

FIGURE 3 Frequency of VT During the 6 Months Before and After Ablation for
ICD Patients Who Survived for 6 Months

6 Months Pre-ablation 6 Months Post-ablation
| |

n=139
Median 13 Median O

p < 0.0001

Cardiovascular adverse events
@7 days: 3.3%

Perforation, tamponade, pulmonary embolus, complete h eart block
Stroke, acute MI, acute MR or AR, arterial dissection, death

>100 80 60 40 20 0 20

Number of VT Events 1-yeal‘ mOI’ta“ty 13%
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Post-Approval THERMOCOOL VT Trial

Coronary Artery Disease
Open-lrrigated VT
Catheter Ablation
—_—
(249 Patients)
~ |CD Shocks l

Marchlinski, F.E. et al. J Am Call Cardiol. 2D16; 67(6):674-83,
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USB-Definition von Standard Programmierungen far
jeden Hersteller

2= gnive

rimir, rivent; el
on rophyj .
VT: 18 aktische ICD.
prm, Detekﬁon ﬁx D 'm ,antat"On o
s , -
T
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Zusammenfassung

Moderne ICD Programmierung:

» mochte den plotzlichen Herztod verhindern
» inappropriate Therapien verhindern
» Unnotige appropriate Therapien verhindern

= Immer: lange Detektionszeiten
= Primarprophylaxe: hohe Interventionsfrequenzen
= Sekundarprophylaxe:
> Viele ATP, evtl. in VT-Zone ohne Schocks
» Frihzeitig VT-Ablation in erfahrenem Zentrum erwagen

Weniger ist mehr.

[Ausnahmen bestétigen die Regell]




