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S-ICD vs ICD: dall’equivalenza alla superiorità?
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THE S-ICD JOURNEY TO FIRST LINETHERAPY
More than 15 yrs of clinical data and more than 10yrs of implant experience with S-ICD technology



TV-ICD complications, both acute and chronic, are more prevalent than generally acknowledged1

Risk of complication* at 6 years:2-4

* Complication either: implant related, system/ lead related or infection (Infection, Device malfunction, Lead malfunction, Lead dislodgment, Pericardial effusion,Thrombotic event, Reintervention for pocket complication, Hematoma, Pneumothorax. Based on 4890 patients)

15.5%
Infection Lead failure
TV-ICD COMPLICATIONS



OPTUM database shows lead failure rate of ~25% at 10 years7
TV-ICD LEAD COMPLICATIONS



Cardiac device infections (rates up to 3%)11,12,13
ENDOVASCULARINFECTIONS(lead-related)

POCKETINFECTIONS(device-related)

Infection can manifest at any time post-procedure, from early(up to 1 month post procedure) to late (>1 year)12

CIED: Cardiac Implantable Electronic Device

14

ICD INFECTIONS



Predictors of device infection include15:
 Diabetes
 Heart failure
 Kidney disease
 Previous device infection

PREDICTORS OF CIED INFECTION



1 year survival among TV-ICDpatients with pocket infection orendovascular infection followingTV-ICD system removal13 31 %mortalityat 1 year

12%mortalityat 1 year

Endovascular infections were associated with 3x higherrisk of death when compared to a pocket infection13,20

PATIENT OUTCOMESFOLLOWING ICD INFECTION



Large vegetation on an extracted right ventricular ICD lead21

In the ELECTRa registry,*

after systemic infection resulting in transvenous leadextraction22

* European Lead Extraction ConTrolled Registry (ELECTRa). This study only included TV ICD, mortality linked directly to procedure was 0.5%.22

PATIENT OUTCOMESFOLLOWING ICD INFECTION

Low incidence of mortality linked to procedure,but significant post-procedural mortality, with a strongcorrelation between mortality and lead extraction forinfection22



Outcomes after S-ICD implantation in the EFFORTLESSmid-term follow-up: 1 year25

S-ICD: EFFECTIVE DEFIBRILLATIONWITHOUT TRANSVENOUS LEADS



S-ICD Pooled ResultsComplications
Zero endovascular infections orelectrode failures

1. Peterson PN et al. JAMA. 2013;309(19):2025-2034.2. Van Rees JB et al. JACC 2011;58:995-10003. Tarakji KG, Wazni OM, Wilkoff BL et al. Europace 2014; 16:490-495

The acute major complication rate was lower whencompared to studies with TV-ICD, likely because S-ICDdoesn’t require vascular access1,2

There were zero endovascular infections or electrodefailures which could be a factor in the observed lowmortality rate3



In the EFFORTLESS registry of almost

S-ICD LEAVES THE HEARTUNTOUCHED



Patients re-implanted with an S-ICD after explantation of a TV-ICD experienced lowrates of major complications and mortality compared with published data fortransvenous devices. Suggesting that the S-ICD is a suitable alternative forTV-ICD replacement.25

27

Dutch studyS-ICD IMPLANTATION AFTERTV-ICD EXTRACTION



Low mortality rates in patients re-implanted withan S-ICD following explant of a TV-ICD S-ICD implant following TV-ICD extraction did notresult in higher risk of re-infection

Re-implantation with S-ICD following explant of a TV-ICD results in low rates of major complicationsand mortality compared to published data for TV-devices2, suggesting that the S-ICD is a suitablealternative for TV-ICD replacement.
L Boersma et al. Heart Rhythm 2015. Sept 1 – in press2. . Maytin M et al. Circ Arrhythm Electrophysiol. 2012; Tarakji et al; Europace, 2014;16:1490-1495

Infection and mortality after implantation of thesubcutaneous ICD following transvenous ICD extraction



Clinical data shows that markers ofmyocardial damage are increasedfollowing TV-ICD shock29 Markers of cardiac injury and haemodynamic stressneither increased after S-ICD implantation, nor at 6 or 24hours post-shock, suggesting that S-ICD shock does notcause cardiac injury30

S-ICD SHOCKS WERE NOT ASSOCIATEDWITH MYOCARDIAL DAMAGE



PRAETORIAN STUDY
Device-related complications

9.8%

5.9%

Trend for fewer S-ICD complications expected toincrease by 8 years in PRAETORIAN XL studyextension
S-ICD (n = 426) TV-ICD (n = 423)

Primary composite endpoint 68 (15.1%) 68 (15.7%)
Device related complications 31 (5.9%) 44 (9.8%)
− Infection 4 8
− Bleeding 8 2
− Thrombotic event 1 2
− Pneumothorax 0 4
− Lead perforation 0 4
− Lead repositioning 2 7
− Other 19 20

• Lead replacement 3 9
• Device or sensingmalfunction 8 6
• Pacing indication 5 1
• Implantation or DFTfailure 3 3
• Pain or discomfort 2 3

P = 0.110



PRAETORIAN STUDY

6.6%
1.4%

Lead-related complications

Significantly fewer lead-related complications

P = 0.001



EFFORTLESS 5ys follow-up



ATLAS randomized study
Primary OutcomeS-ICD is Superior to TV-ICDLead-related complications



Guidance 2017 AHA/ACC/HRS Guidelines19 2015 ESC Guidelines34 For ICD patients…

Class I ✓ With high risk of infection,including Diabetic patients(up to 35% of the ICDpopulation)19
Class IIa ✓ ✓ Without need for pacing(CRT, bradycardia, ATP)

S-ICD IS RECOMMENDED IN BOTHUS AND EU GUIDELINES



TV vs S-ICD comparison

vs
Pros:• Different therapies availability: shock, ATP, pacing• Supported by several randomized clinical trials

Cons:• High rate of acute and long-term complications:
• 25% lead failure: 1out of 4 in 10 years 1
• 16%mortality risk for extraction in infected pts 2
• 6% systemic infection and endocarditis 3
• 1-2% tamponade and pneumothorax 4

Pros:No life-threatening risks reported in major clinical trials:• 0% lead failure5• 0%mortality risk extraction procedure6• 0% systemic infection and endocarditis7• 0% tamponade and pneumothorax8
Better performances:• Lower Inappropriate Shock rate9• better patient acceptance with similar QOL10,11• S-ICD shocks were not associated with myocardial damage12• Subcutaneous approach is preferred in athletes13
Cons:• Therapies availability: shock and post shock-pacing



Conclusion
 S-ICD is a safe, effective, without vascular access therapy
No endovascular and systemic infection are reported in the S-ICDrecipients from the studies
 Studies showed that S-ICD is superior vs TV-ICD in reducing lead-relatedcomplications
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INFECTIONS
 When talking about infections it is important to clarify which kind of infections is takeninto account
 The Subcutaneous approach avoids, by-design,major complication related to TV-ICD,such as systemic infections, endocarditis and lead-extraction complications. Endovascularinfections are associated with double mortality risk compared to pocket infections
 There were ZERO endovascular infections in the S-ICD POOLED Data Analysis1.
 In the POOLED Data Analysis, advances in operator experience, preparation and implanttechnique further reduced infections and implant complications for S-ICD patients1.
 Rate of explants due to (pocket) infections IDE & Effortless is low (1,3-1,6%) and mostinfections were managed non-invasively2

1. MC Burke, MR Gold, et al. JACC 2015;65:1605-152. Weiss, et al. The safety and efficacy or a totally subcutaneous implantable defibrillator. Circulation 2013; 128:944-953.
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Boersma, et al. Safety of the S-ICD in patients after Transvenous ICD infection: long-term follow-up in the IDE and EFFORTLESS trial. HRS 2014.Maytin M et al. Circ Arrhythm Electrophysiol. 2012.

Infections – Proof Points

• Mean follow-up time was 676 ± 317 days (range 98-1505 days)



Infections

Advances in operator experience, preparation andimplant technique further reduced implantcomplications for S-ICD patients

MC Burke, MR Gold, et al. JACC 2015;65:1605-15 (POOLED Data Analyisis)



Infection and mortality after implantation of thesubcutaneous ICD following transvenous ICD extraction
Total PooledS-ICD cohortn = 866

Post TV-ICDinfection (PEI)n = 75
Post TV-ICDextraction (PE)n = 119

L Boersma et al. Heart Rhythm 2015. Sept 1

No prior ICD(de novo)n = 747

Median follow-up duration of 639 days( Range 2-1542 days)



 75 patients in IDE and EFFORTLESS1 received S-ICD following TV-ICD extracted for infection (651 day follow up; low all causemortality: 3.2%)1
 S-ICD was successfully implanted and complication rate in patients with previous infections was no higher than those with denovo implants
 1 patient (1.3%) experienced subsequent re-infection that required intervention
 De novo cohort infection rate:1.6%

 Brouwer et al. (2015) concluded that “in most patients with a complication, S-ICD therapy could be continued afterintervention, avoiding the need to convert to a transvenous system”
 In this study, 5 S-ICD patients had an infection which required extraction of the device –4 patients were re-implanted with S-ICD (after antibiotic treatment and bridging therapy)

1. Boersma, L. et al. (2015). Infection and mortality after implantation of the subcutaneous ICD following transvenous ICD extraction. Heart Rhythm, http://dx.doi.org/10.1016/j.hrthm.2015.08.039.2. Brouwer, T. F. et al. (2015). Surgical Management of Implantation-Related Complications of the Subcutaneous Implantable Cardioverter-Defibrillator. Jacc: Clinical Electrophysiology.

S-ICD is a viable option after TVextraction for infection


