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Temporal Trends in ICDs Implantations
2022-2023



2015Indications



Li Shen et al. N Engl J Med 2017

Declining Risk of SCD in our Patients Optimally Treated
  Declining Relative Benefit of ICD



Risk Stratification Approach 
(1985-2015)
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NERVOUS 
SYSTEM
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SAECG, imaging
EP study…

PVC/NSVT…
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HRT
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BRS…

QT dispersion
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Buxton JACC 2005, Kadish NEJM 2004, Camm Circulation 2004, Bigger NEJM 1997, 
Galinier EHJ 1996, Buxton Circulation 2002, Kadish NEJM 2004, Bardy NEJM 2005



MADIT Story



Køber L et al. NEJM 2017

(Anticipated) Findings 
from DANISH trial in 2017

 



2022

Imaging Genetics



The goal must be the identification of 
patients the most likely to benefit from 
ICD therapy (who are not sytematically 
those at higher risk of SCD)

We commonly use absolute risk to 
determine candidacy for therapy in CVD. 
(Eg. in patients with AF, annualized stroke estimates guide 
decision making for anticoagulation…)

Competing risk situation…



Competing Risk Situation
Absolute and Proportional RisksAbsolute and Proportional Risks

MERIT-HF Lancet 1998
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Goldenberg et al. JACC 2008

Competing Risk Situation (Applied to CAD)
Illustration Using MADIT-II 



1,232 patients with documented previous MI and EF 30% were 
randomized to receive a prophylactic ICD or conventional medical 
therapy in a 3:2 ratio and were followed over a mean 2-yr period

Mortality Score

Goldenberg et al. JACC 2008

Competing Risk Situation (Applied to CAD)
Illustration Using MADIT-II 



Goldenberg et al. JACC 2008

Competing Risk Situation (Applied to CAD)
Illustration Using MADIT-II 



70% of MADIT-II 
Population

óRisk of underestimation 
of ICD benefit in 

adequate  ICD candidates

Goldenberg et al. JACC 2008

Competing Risk Situation (Applied to CAD)
Illustration Using MADIT-II 



Randomisation
≥70 ans

Prévention primaire

Challenging!!



90% related to lead & subcutaneous pocket



90% related to lead & subcutaneous pocket
Solutions for Defibrillation?

q No lead
q No subcutaneous pocket
q Extravascular lead
q Take your time!



20% annual rate of failure for >10 yo ICD leads…
Lead – Achilles Tendon 

Kleemann, Circulation 2007



ICD – Sub-Cutaneous Approach

Sub-Cutaneous Implantable 
Cardioverter Defibrillators

(S-ICD)

Ø Fully sub-cutaneous 
system

Ø “External” detection 
and cardioversion

Ø Biphasic shock (80J)

Ø Post-shock pacing 
capabilities
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Sélection des Patients_V2

SIS Study. Heart Rythm 2024



Implantation

Test du défibrillateur 
en fin d’intervention



David Perrot, MD
LBT ESC 2022



14 % Chocs 
Inappropriés

14%
Chocs 

Appropriés

15%
Complications

Nécessitant 
une 

Réintervention

8%
Explantations

3%
PM

11 %
Décès

9%
Perdus de Vue

27%
Complications

4924 
Patients

HONEST – 4-Yr Follow-Up Main Findings

93% 
Remotely 
Followed



vs. 

S-ICD vs. TV-ICD

S-ICD TV-ICD



PRAETORIAN Trial
 

Prospective, RAndomizEd 
comparison of 
subcuTaneOus and 
tRansvenous 
ImplANtable 
cardioverter-defibrillator 
therapy.



PRAETORIAN Trial
 

N Engl J Med 2020;383:526-36.



PRAETORIAN Trial
 



Device-Related Complications Inappropriate Shocks

Knops RE et al. N Engl J Med 2020
Knops RE et al. Eur Heart J 2022



Lower Incidence 
of TV-ICD Inappropriate Shocks

Moss AJ et al. NEJM 2012



Lower Incidence 
of ICD Inappropriate Shocks



2022



Modular Cardiac 
Rhythm 

Management (CRM) 
SystemQuast et al Europace 2018

Tjong et al JACC EP 2017
Knops et al N Engl J Med 2024

SICD + Leadless Pacing



34

mCRM™ System* overview

EMBLEM™ S-ICD
• All patients with an existing S-ICD† can be 

upgraded to have the mCRM system upon 
FDA approval of the EMPOWER™ Leadless 
Pacemaker* (LP).

+

EMPOWER™ Leadless Pacemaker (LP)
• Delivers ATP after receiving a request from the 

S-ICD.
• Standalone VVIR pacemaker.

=

mCRM System
• EMBLEM S-ICD
• EMPOWER LP



Endpoint Performance Goal

Major EMPOWER™ System and procedure-related complication-free rate >86%a

Communication success rate between the S-ICD and EMPOWER LP

Communication testing required in 4 body posters

>88%b

% of patients with adequate pacing capture threshold (PCT) ≤2 V @ 0.4 ms >80%c

6-month endpoints (293 Pts)



• 10% inappropriate shocks at M10
• P wave oversensing+++
• 70% efficient ATP

Friedman P et al. N Engl J Med 2022

Extravascular ICD Pivotal Study



Take the Time!!



§ Reconsideration – Towards better selection of 
patients to benefit from ICD therapy
–Consider competing risk situation…
–Give time to non-antiarhythmics to act!!
– Investigate new groups of pts who could actually benefit 

from ICD 
§ Towards better technology to protect our patients…

Take-Home Messages
“Nouvelles” Stratégies de Défibrillation“Nouvelles” Stratégies de Défibrillation



Merci pour votre 
Attention!


