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Elettrostimolazione tradizionale:l’Elettrocatetere Transvenoso è «l’anello debole» della catena

Road Map
1. Perché immaginare una tecnologia «extravascolare»?
2. SICD e LPM sono compatibili ?
3. Soluzioni & Prospettive



Overcome TV lead failure over time & complications associated with the need for lead extraction
“A lead is not forever” ICD patients, especially if young,are likely to outlive their TV lead

TV lead extraction, even in experienced hands, is notwithout complications

Bongiorni MG et al. European Heart Journal (2017) 38, 2995–3005

Perchè immaginare una tecnologia Extravascolare ?

Borleffs CJW et al. Circ Arrhythmia Electrophysiol. 2009; 2:411-416Kleemann T et al. Circulation 2007 May 15;115(19):2474-80Saxon LA et al. Circulation 2010 Dec 7;122(23):2359-67



Overcome inadequate vascular/ventricular accessReduce events in high CIED infection risk patients
 Complex congenital heart disease
 Paediatric patients
 Congenital/acquired venous obstruction
 High CIED infection risk patients

Perchè immaginare una tecnologia Extravascolare ?



CIED infection: the size of the problem
High Infective risk patients
 Young patients (morereplacements expected) Recurrent infective disease Prosthetic valves Renal insufficiency (chronicdialysis) Diabetes Chronic anticoagulation(risk of pocket haematoma) After TV lead extraction due toinfection





S-ICD

N Engl J Med 2016;374:533-41N Engl J Med 2010;363:36-44



Knops RE et al. N Engl J Med. 2020 Aug 6;383(6):526-536
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P = 0.001

El Chami MF et al. European Heart Journal (2022) 43, 1207–1215
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S-ICD Pisa Experience (from April 2011 to December 2021)
Population and characteristics N = 213
Age, y (range) 46 + 13 (14 -81)
Male, n (%) 163 (77)
Mean EF 46.4 + 13
EF < 35% 37%
Primary prevention 66%
Secondary prevention, n (%) 34%
De novo implant 57%
Previous lead extraction, n (%) 43%
Inter-muscolar position, n (%) 89% (100% from2015)
2 incisions technique 78% (98% from2015)
Hybrid implant (S-ICD + LPMMDT MICRA) n (%) 8 (3.7)



Pt. Sex Age EF Heartdisease PMindication ICDindication PreviousCIED Extr. Reasons forSICD/LPM SICDfirst* LPMfirst Simul(<48 h) FUmonths SICDshockA/I
LPMPerf.

AS M 58 55 HCMO III AVB I PREV Y VO (SVCS) +HIR (CIEDinfection) Y - - 59 N OK

GM M 71 35 CAD III AVB II PREV Y VO + HIR(CIEDinfection) - - Y 53 N OK

DG M 74 50 DCM RBBB +LFB II PREV Y VO (SVCS) - - Y 60 N OK✝
DBG M 65 50 VALV +CAD AF BRADY II PREV Y VO Y - - 43 N OK

VS M 82 30 DCM III AVB I PREV Y
VO + HIR(CIEDinfection) - - Y 38 N OK

DGG M 83 35 CAD AF BRADY II PREV Y HIR (CIEDinfection) Y - - 38 N OK
LFA M 74 30 CAD SND II PREV N HIR (ESRD) Y - - 21 N OK
GF M 80 52 HCM AF BRADY I PREV N Pt preference Y - - 9
% 100 75 62.5 37.5 40+18

VO: venous obstructionHIR: high infection riskSVCS: superior vena cava syndrome

SICD>LPM*2-5 years



This 3 year follow up data demonstrates that the need for pacing after implant of theS-ICD continues to be low
EFFORTLESS1 S-ICD Pooled Data2Number/(% of Patients)

Extraction of S-ICD for new PacingIndication 1/ (0.1%) 1/(0.1%)
Extraction of S-ICD for new ATPIndication 5 (0.5%) 1/(0.1%)
Extraction of S-ICD for new CRTIndication 4 (0.4%) 1/(0.1%)
1. Boersma et al Performance and outcomes in patients with the Subcutaneous Implantable Cardiac Defibrillator Mid-term follow-up. May 6th 2016 HRS LBCT12. Burke MC et al. Pooled Analysis of the EFFORTLESS and IDE Registry.



FOLLOW-UP Mean follow-up was 40 ± 18 months1 death ESHFNo device related complicationsNo device cross talks



…SICD & LCP are compatiblebut they can’t communicate… LPM limitations
 No Atrial pacing
 No AV synchr. (?)
 No LV pacing

SICD limitations
 No pacing
 No ATP

LIMITATIONS



• LP implanted first
• S-ICD implanted later
Potential application for patientwith pacing need, but no ICDindication at implant.

• LP and S-ICD implanted together
Potential application for patient withpacing and ICD indication at implant.

• S-ICD implanted first
• LP implanted later
Potential application for patient withICD indication at implant, who laterdevelops a need for pacing.



S-ICD Programmers

CommunicationLink
Accessories

Delivery

Retrieval

PulseGeneratorModular CRM SystemComponents



1. Leadless pacemaker designed to sense and treatbradycardia independently from the S-ICD2. ATP schemes will be built into the leadlesspacemaker, but can be activated only by the S-ICD orthe programmer3. S-ICD will continue to sense tachycardia, followingwhich it is designed to command ATP in the leadlesspacemaker prior to a shock

Example of ATPduring chargein the Shock Zone

Operation of the Modular CRM System



38 SICD + LPM canine subjectsEvaluated up to 18 months
Results mCRM communication success 99.8% (1022/1024) Mean CT at 18 m: 1.8+0.7 V (> parallel < CT) P/R/I 18 m: 0.7+0.4 V, 619.1+90.6 U, and 20.1+8.4 mV

unidirectional, low V

Modified from Heart Rhythm 2022;19:837–846



Tjong FVY et al; JACC Vol . 67, 15; Letters ApriI 19, 2016 1863–70Tjong FVY et al; Herzschr Elektrophys 2018 · 29:355–361

Implanted A209/A219 S-ICDare upgradable via firmware





The Past The Present

The Future



Most medical treatments are designed for the "average patient"as a one-size-fits-all-approach, which may be successful forsome patients but not for others.Precision medicine is an innovative approach to tailoringdisease prevention and treatment that takes into accountdifferences in people's genes, environments, and lifestyles.

The goal of precision medicine is to target the
 right treatments to the right patients at the right time.

FDA Definition

Precision Medicine: when one size doesn’t fit all

PRECISION MEDICINE(when one size doesn’t fit all: the Modular approach)


