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Transvenous leads survival rate

P. Alter et al. PACE 2005: Prospective ICD complication registry

* Up to 30% ICD complications during mean follow-up of 4 years (conventional programming) Kleemann et al. ciculation 2007
* Majority of ICD complication (12%) are lead-related Atallah et al. circualtion 2013

Borleffs et al. Circ Arrhythmia Electrophysiol. 2009
Transvenous lead survival probability: Increasing annual failure rate up to 20% in 10-yrs old leads*

Event-free lead function: Number Needed to Harm (NNH):
lead survival up to 8 years follow-up lead failure requiring intervention

adjusted for
MADIT Il mortality rate

= MADIT Il survival

* mean patient age at implant
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Interakce transvenoznich ICD elektrod

A

RTG skiaskopie ICD elektrod

ponechanych ,in situ®

Maytin M: Card Electrophysiol Clin 2011,3: 669

B

IEKG VVICD prokazuje neadekvatni oversensing,
vedouci k falesné detekci VF. Provedena kontrola
prokazovala naprosto bezchybné parametry aktivni
ICD elektrody
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Evolution of S-ICD Therapy

Future
developments
MCRMm™***

» Over 15 years of clinical data with 58.000 patients
implanted with an S-ICD worldwide'

 Rapid and incremental refinements in technology C——

]

« EMBLEM Electrode
(Model 3501)

» Electrode Delivery
System (EDS)

SMART Pass! - 2 Incision

MRI compatible!™ Technique Labeling

AF Monitor™1

3rd Generation

2nd Generation

1st Generation
2012

Smaller, thinner,
longer-lasting
device*
LATITUDE™
compatible!

Automated Screening Tool

2009
2002

* Than previous generation of S-ICD
** When conditions of use are met

***Concept technology. Not available for sale.

1. Rhythm Management Product Performance Report, Q1 2019 (Data as of February 12th 2019)



Substernalni elektroda pro EV-ICD

Experimentalni srovnavaci studie u praseciho biomodelu
(11 prasat, 39.3 £ 9.5 kQ)

Civka (5.7 cm)
v pravé komore

Civka (8 cm)
ve stredni sternalni
care zavedené

subxiphoidalne Heart Rhythm, 2016; 13 (AB26-03) supplement
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Substernalni elektroda pro EV-ICD

99+29J

1.0 DFT ~1.5 x vySSi u substernalné zavedené elektrody ve srovnani s transvenozni
2.VVSechny skupiny se liSily statisticky vyznamné (p<0.001)
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Perkutanni P-ICD system

Neuzil P, et al: Heart Rhythm. 2014;11:210-5

T

Dokonale flexibilni 24F
ICD (,snake like®)

PIné hermeticky &
silikonovany

Defi elektroda (PK) 10F
Nitinolovy stent (v.subcl.)
Wireless RF telemetrie

Objem: 22 ccm
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P-1CD system — konecCna pozice
Zavedeni P-1CD — RTG skiaskopie...

Nemocnice Na Homolce
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Vyvo] EV - ICD terapie
S klinickych studii, 80+ center, 400 + pacientu

2012-2014 . May 2016-June 2017 . Sept 2019~

: present

: EV-ICD
: Pivotal Study
{ « Worldwide clinical The New England

- Journal of Medicine

Efficacy and Safety of an Extravascular
. GRS
2 . . Implantable Cardioverter—Defibrillator

Epsilon-Shaped I
Feasibility SRIBIPRILLs Firstin-human

Substernal Lead

Pre-clinical studies : ASD2
Proof-of-concept : « Evaluated lead design

» Gathered electrograms for algorithm
development

O

Jan=Nov 2015 SRS Jul—=Dec 2018

: ASD

§ Defibrillation feasibility ? : : EV-ICD PiIOtStUdy
E SPACE E e Chronic first-in-human

¢ Pacing and sensing feasibility : * Provided data for Pivotal readiness

Thompson AE, et al. J Cardiovasc Electrophysiol. 2022;33:1085-1095.
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Substernalni elektroda pro EV-ICD
Studie ASD 2: RTG skiaskopie...
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EV —ICD : cile studie

« Medtronic EV-ICD Pivotal Study

» To evaluate the safety of the Medtronic EV-ICD
system and its efficacy in successful defibrillation
of patients who are at risk of sudden cardiac
death.

+  Study Design

* Prospective, single-arm, multicenter, global study
* Independent Clinical Events Committee

* Independent Data Monitoring Committee

* Episode Review Committee

Patient Selection

Included patients with Class | or lla ICD indication

Excluded patients
— Who required bradycardia pacing or CRT
— Who had undergone sternotomy
— With currently implanted single chamber pacemaker (bipolar acceptable)

Friedman P, et al. Efficacy and Safety of an Extravascular Implantable Cardioverter Defibrillator. N
Engl J Med. 2022 Aug 28. doi: 10.1056/NEJM0a2206485. Epub ahead of print. PMID: 36036522.



EV —ICD : bezpecnost

 Medtronic EV-ICD Pivotal Study

Primary safety Successful Successful ATP
objective met defibrillation shock avoidance
91.9% patients free from major 6.8% patients experienced 67% episodes successfully
system or procedure-related appropriate therapy by 18 treated with ATP, avoiding
complications at 18 months’, months, 21/21 (100%) shocks in 37 episodes in 9
in line with S-ICD IDE? and successful termination of patients
transvenous ICD studies®® episodes with shock

98.7% defibrillation efficacy

at implant
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Effectively terminated life-threating rhythms with ATP
and shocks while safely outside the vascular space.

1. Friedman P, et al. Chronic Safety and Performance of EV ICD. Presented at: Heart Rhythm 2023 annual meeting; May 20, 2023; New Orleans, USA 2. Weiss
R, et al. Circulation. 2013;128:944-53. 3. Bardy GH, et al. NEJM. 2005;352:225-37. 4. Sweeney MO, et al. Heart Rhythm. 2010;7:1552-60. 5. Curtis AB, et al.
NEJM. 2013;369-579. 6. Linde C, et al. JACC. 2008;52:1834-43. 7. Gold MR, et al. JACC. 2015;65:2581-8. 8. Auricchio A, et al. Heart Rhythm. 2015;12:926-36.







EV ICD : Srovnani komplikaci

EVICD/TVICD/SICD

The rate of EV ICD freedom from system or procedure-
related complications’ is in line with the rates observed in
transvenous ICD studies?” and the S-ICD IDE study.®

EV ICD freedom from major complication (%)’

\ 7]

92.6% 835.4 %-93.8% 92.1%

No statistical difference was observed in the freedom from major
complications by BMI tertiles (ranging from 17.9 to 45.6 kg/m?)’

No major intraprocedural complications’
No unique complications due to EV ICD’

No reports of mediastinitis, sepsis, or endocarditis related to EV ICD!
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AURORAEV ICD™: ImplantaCcni system

. VYKON . TERAPIE - VODIC . PRISTROJ - PROGRAMER

« Medtronic CareLink™

« Vodic se umistuje « Defibrilace e 9Fr « 33cc&
mimo srdce « ATP . Vodit elektrod PhysioCurve™ tvar 2090 programer
& extravaskularné . Post-shock stim _Epsilon“tvar (~ Evera MRI™) « Carelink
PSS . SmartSync™
« Stimulace jako * Vicecetne 40 . Mana Zr VO
prevence asystolie pace/sense 11.7 leta zivotnost 9 yvo)
vektory « 9 novy nebo
modifikovany
algoritmus
diskriminace
S VT/VF
Q 7 et |
J 55 Aurora EV-ICD™ “’
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AURORAEV ICD™: ImplantaCcni system

1. Aurora EV-ICD™ MRI SureScan™ -Med;n‘);ic“'-
2. Epsila EV™ MRI SureScan (Defibrillation Lead) I | ¢ ol

Custom Implant Tools:

3. Epsila EV™ Sternal Tunneling Tool

4. Epsila EV™ Transverse Tunneling Tool

5. SafeSheath® II Hemostatic Peel-away Introducer System

. LEKARSKA NEMOCNICE
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AURORA EV ICD™: transverzalni tunelizator

Epsila EV™ Transverse Tunneling Tool

Model EAZ201

'] Handle

2 Channel for
lead delivery

3 Tunneling rod

G~ -—




AURORAEV ICD™: animace implantacni techniky




EV ICD: PRVNI INDIKACE V CR

MEDIKACE :

72 - lety nemocny s HLP Anopyrin 100mg  1-0-0
ICHS, st.p. STEMI spodni steny, Atram 6,§5mg 19141

: Rosucard 40m 0-0-1
Direct dPCI + DES 2012 ACD , L 49/519 g
st.p. AIM 2015, dPCI + DES 2015 RCx (vse FNKV), JJardiance 10mg  1-0-0

Cetné monomorfni KES v kupletech a salvach,
HFrEF, st.p. opakovanych dekompenzacich,

Primoimplantace substernalniho ICD (primarni prevence NSS)
Re — SKG: ACD a RCx pruchodné, konzervativni postup

¢ \'a 1. LEKARSKA NEMOCNICE
"I']I\ rzita ariova
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EV ICD: Planovani vykonu

Interakce elektrod, sternum, predni steéna srdce, ulozeni srdce

CT nativ hrudniku v AP i levé bocni projekci




EV ICD: planovani ulozeni vodice a ICD
xiphoideum, jugulum, bifurkace trachey, interkostalni prostor

\
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S-ICD: zkusenosti jednoho centra
VYSLEDKY
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EV ICD: planovani ulozeni vodice a ICD

EV-ICD Sensing & Detection Architecture

Sensing EGM A EV-type | . .chtial
Sense VE P Detection
vents Duration _ _
: Withholding > Therapy
Morphology EGM Noise > Rules
* Filter = 30/40 for VF
= Confirmation+ . ATP
= Shoc

SVTLimit = 260ms . Morphology Noise Discrimination
. Sensed EMI Discrimination

. Sensing Noise Discrimination

S WN

. VF Count Reset
Wavelet (Improved)
Feature Match
Rapid AF

0 N oW




EV ICD: esovita elektroda a ICD

Pean na RTG indikuje uroven bifurkace




EV ICD: esovita elektroda a ICD

souhyb elektrody s pulzaci srdce

S NEMOCNICE
Univerzita Karlova NA HOMOLCE /

KaArRDIOCENTRUM




EV ICD: omezeni oversenzingu — detekce P vIny
PRELERONNE P-Wave Oversensmg in EV-ICD

* The investigational Extravascular (EV) ICD uses a single
substernal lead for pacing and defibrillation.

GO Lot T NEMOCNICE
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NNH : SOUBOR PACIENTU S EV ICD

« Celkem 5 nemocnych
« 0d 11/2023 - 8/2025

n 5

veék 76+13 let
BMI 27,615,3

Primarni/sekundarni prevence NSS 4/1

I




SROVNANI TV-ICD/ S-ICD/ EV-ICD

Umisténi Intravaskularné Subkutannée mediastinum
U&innost defi Vyborna Vyborna Vyborna
Bolestivost vyboje Nizsi (20- 40 J) Nejvyssi (65 - 80 J) Stredni (40 - 60 J)
Moznosti stimulace Ano Ne Docasna ano
ATP Ano Ne Ano
resynchronizace Ano Ne Ne
Riziko infekce Vysokeé Nejnizsi Nizkeé
o o v ne
extrakce Obtizna Snadna Snazsi

Vhodni pacienti

Potrebuji pacing,

Mladi, bez potreby
stimulace, infekce,

Bez potreby CRT, ale s
potrebou ATP nebo

ATP, CRT v v ;L
pristup docCasne stimulace
Kosmetika Diskrétni Méné estetické Diskrétni
Riziko neadekv.vyboju Nizké Mirné vyssi Nizké

zkusenosti

Mnoho let zkusenosti

Cca 10 let zkusenosti

Nova technologie




EV ICD: prvni implantace v CR

3.11.2023
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EVICD: ZAVERY

1. Data prospektivni studie prokazuji velmi dobry a srovnatelny DFT s TV-ICD
2. Pocet komplikaci je maly a srovnatelny s S-ICD

3. Nizky pocCet neadekvatnich ICD terapii

4. Dobra eliminace oversenzingu ,P“ a ,T" viny s upravou polohy elektrody

5. Nutna observacni studie EV-ICD : pouziti EV-ICD se blizi ,standardnim®
indikacim k TV-ICD.
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EV ICD: testovani elektrickych charakteristik

Aurora EV-ICD™ can be programmed
to deliver temporary post-shock
pacing following a defibrillation or
cardioversion therapy, as there may
be a temporary bradycardia or
asystole after the heart receives a
high-voltage therapy

VL

* Paces at 40 bpm for up to 30 seconds

* Can be enabled before performing
defibrillation threshold testing

Lead Analy: Filter New”™

e Mode oD ibit)
Lower Rate T — ( L(Jinlﬂn,‘

70 ppm Y V. Lead - 2
0 g | Pacing OFF | [ =

—— acing L
A. Amplitude P Wave Lead Analysis

ﬂu Stew Rate A | {;J!

Slew Rate < Advanced

V. Amplitude

v |
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