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Transvenoz ICD

Sorunlar:

« implanatasyon sirasinda :
Pnomotoraks, hemotoraks,
hemoperikardiyum, hematom,
venoz tromboz

 Transvenoz lead problemleri: 10
yil igerisinde %20.

* Cep enfeksiyonu, bakteriyemi,
infektif endokardit

 Transvenoz lead ekstraksiyonu
gereksinimi




SICD

SICD ani 6limu onlemede TV-ICD alternatiftir.
VT/VF’yi saptar ve sonlandirir.

Tamamen subkutan ve intravaskuler lead
gereksinimi yoktur.

Implantasyon sirasinda sadece anatomik
gostergeler kullantlir (Sifira yakin floroskopi
ihtiyaci)

S-1CD:

* CE Mark approval in Europe in 2009
* FDA approval in US in 2012.



SICD: SISTEM BILESENLERI

>(Q-RXm Pulse Generatol Q-GUIDE™ Electrode Insertio
- tek kullanimhk

- 36cm total uzunluk
- 3mm cap

- Volum: 69 cc

- Agirhk: 145 gram

- Kalinhk: 15.7 mm

- Enerji: 80) ; 10 sn sarj zamam
- Dalgaformu: Bifazik

Q-TECH™ Tablet Programlayici

- RF telemetnhi
PR e - Kablosuz yazica baglantl
Q-TRAKww Elektrot - Micro SD card

eLUmensiz

- Dayanikh poliaretan insilasyonlu

- CPR yapilmasina uygun sekilde dizayn
edilmig




SICD: implantasyon

Pulse jeneratoru sol

lateral pozisyonda anterior
ve midaksiller hatlar
arasina sol ventrikuil apeks
komsuluguna yerlestirilir.

Algilama (sensing) ve
defibrilasyon icin tek bir
lead, olusturulan tinel
yardimi ile lateral cepten
mediale (ksifoid ¢ikinti)
sonra sterunumun 1-2 cm
solunda ve paralel sekilde
distal ucu manubrium
sterni ve sternum
bileskesinde kalacak
sekilde yerlestirilir.

ICD leadi 8 cm sok coil’u
ile ayrilmis iki sensing
elektrodundan olusur.



SICD: Implantasyon

* Konvansiyonel yontem: 3 insizyon
yontemi

— Sol lateral (jeneratér cebi): 5. interkostal
bosluk mid ve ant axiller cizgiler arasina

— iki parasternal insizyon: Xiphoid ¢ikinti
hemen altina sol parasternal ve distal ug
icin sternal ¢entik seviyesine

*  2insizyon yontemi:

— Sol Ust parasternal kesi yapilmaz ve
peel-away bir sheath introducer yardimi
Boston ve tinel olusturarak lead yerlestirilir.

Scientific

* Subkutan yerlestirme yerine son
zamanlarda popularite kazanan kaslarin
arasina yerlestirme (serratus anterior ve

latissumus dorsi)

« implantasyon anatomik gostergeler
kullanilarak floroskopi kullanmadan
yapilir/yapilabilir.







SICD: 3 FARKLI SENSING VEKTORU
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Sinyal/gurultu ve QRS/T oranina gore sistem otomatik olarak en iyi
algilama (sensing) vektorunu secger.




Subkutan ICD

SICD: Subkutan pulse jeneratord,

subkutan lead (sok koili ile ayriimis Description

proksimal, distal sensing elektrodlari)

Tablet seklinde programlayici +Ple g
.. + Tripolar lumenless lead

ATP ve bradipacing ozelligi yok Elzi:s:;:;:ge:; 5

* Proximal and distal electrode

Sok sonrasi 30 sn transtorasik pacing.
» Tablet-format programmer

islem sonrasi DFT zorunlu
Programlama :
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PROGRAMLAMA

Device Settings @‘ 3 o

—

Therapy : ¢ Y70 me>

B ————

[ -
BPM 170 180 190 200) 210( )230 240 250
- /

Conditional Shock (- ) —

Therapy ' ON Post Shock Pacing  OFF .

A\~~~

Sok zonu

— 170 - 250/dk arasi
programlanabilir

— Hiz tek kriterdir

Opsiyonel sok zonu (optional
conditional shock zone)

— 170 - 240/dk arasi
programlanabilir

— SVT ayirim ozellikleri var

* 1) Dalga formu (waveform) analizi
: normal aktivite ile >%50
korelasyon SVT

* 2) Atimdan atima analiz: considers
polymorphic relationship as
ventricular tachyarrhythmia, while
in the case of monomorphic
relationship the algorithm
continues to the next analysis
step;

* 3) QRS genisligi analizi: QRS
genigse VT

11



SICD: HASTA SECIMI

Implant 6ncesi SICD’ye uygun T x ‘ MMNH“ HH]”H”HIHHHHH H U!Hli‘HNl'UI MHWW I |
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olmayanlar i¢in standardize edilmis FEART RATE (28 e 2x A FOM REFERENCE ARROW
bir ydontemle hastalar hem sirtiistii Sléﬁj}lotlfhc
hem de ayakta QRS ve T dalga

komplekslerine gére tarama yapilir.

Implant 6ncesi taramalara gore
hastalarin %8’i SICD igin uygun
degildir.

Implant sonrasi yiiksek kalp
hizlarinda sablonu olusturmak igin
egzersiz testi onerilir.

UNACCE PTABLE ACCEPTABLE

PP

1. RECORD: Supine+Standing 2. SELECT the colored profile. The largest 3. VERIFY at least one lead is
25 mm/s, 5-20 mm/mV QRS peak must be within a Peak Zone. acceptable in all postures.

INCORRECT CORRECT
PROFILE PROFILE

SIMULTANEOUS
3-LEAD ECG

iskemi veya sol ventrikiil
hipertrofisine bagh T dalga
negatifligi taramada basarisizlik
oranini 23 kat arttirir.

sadoz yead ;

Cok genis veya dar QRS
kompleksleri tarama basarisini
azaltir.

Lewis GF, Gold MR.. J Am Coll Cardiol. 2016 :2;67(445-54)



SICD: HASTA SECIMI

T-wave too large

Suitable

R-wave too large

R-wave too small P-wave too large
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S-ICD™ System

SICD

FIGURE 2 Photograph of Lateral Views of First-Generation S-ICD, Second-Generation
(Emblem) S-ICD, and Single-Chamber ICD Pulse Generators Demonstrating
Device Thickness

EMBLEM™ S-ICD System

Single Chamber ICD

trials reporting any cases of pulse generator erosion,
rates ranged from 1.7% to 1.8% (17,19). Nonetheless,
the size of the first-generation S-ICD’s pulse gener-
ator has clearly been an issue. The generator has a

volume of 69.9 cc, weighs 165 g, and measures 78.2 x

65.5 x 15.7 mm. Each of these measurements is larger

than a comparable transvenous ICD. This large size,
particularly the thickness, has been problematic for
some patients, primarily those of smaller body
habitus. The second-generation S-ICD pulse gener-

ator has a smaller volume (59.5 cc), and weight

(130 g); it measures 83.1 x 69.1 x 12.7 mm (36) (Figure 2).

Although the reduced pulse generator size may result
in decreased incidence of pulse generator erosion,
there is, as yet, no published data on this topic.



S-ICD

Ko
Sep 2009 Oct 2012 US Jan 2014 Mar 2015/ /g

Convnela'dlaunch Commercial launch + Nominal dual EMBLEM™ lpp_ema
ECG Screening Change  zone 200/220 launch +

:scsmomus
Proof of concept studies vy 2010 ce Mar 2014 EFFORTLESS *czuo@
55 Patients ay Interim l&:;’ published in
(complete) in NEJAMP
321 Patients D | Aer201
(=4 -
(complete) IDE Trial
1000 Pati Ime
g -uiperp EFFORTLESS Registry
520 Patients (enrolling to 850) . .
vest " . , PRAETORIAN Randomized Trial
>1100 patients (Enrolling to 1600 ) Post Approval Trial
Enrolling to 2000 patients, PP low EF UNTOUCHED

Bardy, G. H. et al. NEMM 2010:363(1): 35-44.

Weizz R, et al. Circwlotion 2013;123:343-333
Lambiase, P. et al. Europecn Heart Journafl 2014;33:1637-16635
Burke, et al J Am CoN Corchol. 2013; 65(16):1603-13.
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SICD: HASTA PROFILLERI

EFFORTLESS ~ S-ICD Post Approval Study | US S-ICD Trends
N 985 1637 3717
Males 72% 69% 69%
Age (years) 48 £17 53+15 53+15
CAD (previous MI) 29% 33% 40%
EF (mean) 43 +18 32+14 32+ 14
Hypertrophic Cardiomiopathy 11% NA 5%
Channelopathies 20% 4% %
Diabetes 11% 34% 38.5%
Atrial Fibrillation 16% 16% 20%
CKD 8% 26% (dlyalisis 13%) 41% (dyalisis 20%)

CAD: Coronary artery disease; MI: myocardial infarction; EF: ejection fraction; CKD: Chronic kidney disease.

Adduci C et al. J Clin Med. 2018 Mar 11;7(3).
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ClinicalTrials.gov

Understanding Outcomes With the EMBLEM™ S-ICD in Primary Prevention
Patients With Low Ejection Fraction (UNTOUCHED)

Study Description Goto | v

Brief Summary:
This study assesses the 18-month incidence of inappropriate shocks in subjects implanted with the
EMBLEM Subcutaneous Implantable Defibrillator (S-ICD) for primary prevention of sudden cardiac death.
Devices are to he programmed with zone cutoffs at 200 bpm and 250 bmp in order to mimic the
programming settings for transvenous ICDs in the MADIT RIT study. The incidence of inappropriate S-ICD
shocks will be compared to the incidence of inappropriate shocks observed in the MADIT RIT study.

Condition or disease @ Intervention/treatment € Phase ©

Ventricular Fibrillation Device: EMBLEM S-ICD System Not Applicable
Ventricular Tachycardia

Low Cardiac Output

SRR S SR P R —" T TS — Y R T Y “«n

Diisiik EF (<%35), primer koruma kayit

¢aligmasi




Outcome of Subcutaneous Implantable Cardioverter
Defibrillator Implantation in Patients with End-Stage
Renal Disease on Dialysis

MIKHAEL F EL-CHAMI, M.D..* MATHEW LEVY, B.S.. HEVAL M. KELLI, M.D. 1
MARY CASEY, B.S.N..t MICHAEL H. HOSKINS. M.D..* ABHINAV GOYAL. M.D.g
JONATHAN J. LANGBERG, M.D..* ANSHUL PATEL. M.D..* DAVID DELURGIO, M.D..*
MICHAEL S. LLOYD, M.D..* ANGEL R. LEON, M.D..* and FAISAL M. MERCHANT, M.D.*

From the *Division of Cardiology-Section of Electrophysiology. Department of Medicine, Emory University School of Medicine, Atlanta,
Georgia, USA; {Emory Healthcare, Atlanta, Georgia, USA; {Department of Medicine, Emory University School of Medicine, Atlanta,
Georgia, USA: and §Division of Cardiology, Department of Medicine, Emory University School of Medicine, Atlanta, Georgia, USA

Subcutaneous ICD in Dialysis Patients. Background: Although the subcutaneous ICD (S-ICD®)
is an attractive alternative in patients with end-stage renal disease (ESRD), data on S-1CD outcomes in
dialysis patients are lacking.

Methods: Patients with cardiomyopathy undergoing S-1CD implantation in our center were stratified by
need for chronic dialysis at the time of implant. The primary endpoint was incidence of death, heart failure
hospitalization or appropriate S-1CD shocks, and secondary endpoints were incidence of inappropriate
shocks or implant related complications requiring surgical re-intervention. Mean follow-up was longer in
the nondialysis cohort (514 £ 495 vs. 227 X 233 days, P = 0.006), so all endpoints were analyzed using
time-dependent cotnparlsons and reported as annual event rat&

Results: On S 3
were older and more Ilkeh to be dlabetic Mean ejectlon fractlon across the entlne cohort was 26.9" wtthout
significant difference between dialysis and nondialysis groups. Although not significant, the incidence of
the primary endpoint was higher in the dialysis cohort (23.8%/vear vs. 10.9% /year, P = 0.317), driven

primarily by a hlgher rate of appropriate shocks The rate of Inappropriate shocks was similar between

Concluslons Our data suggest that S-ICD lmplantatlon In dlal)sts patlenls Is not associated Mth an
excess risk of implant related complications or inappropriate shocks. (J Cardiovasc Electrophysiol, Vol. 26,
pp. 900-904, August 2015)

dialvsis, end-stage renal disease, implantable cardioverter-defibrillator, sudden cardiac death, subcutaneous ICD



SICD: Komplikasyonlar

Pooled Analysis IDE + EFFORTLESS S-ICD Post
EFFORTLESS Midterm Approval Study U >1CD Trends
Infection requiring removal/revision 1.7% 2.4% 1.2% 0.05%
Erosion 1.2% 1.7%
Hematoma 0.4% 0.9% 0.4% 0.3%
Discomfort 0.9% 0.8% 0.1%
Lead dislodgment 0.6% 0.7% 0.1%
Superficial Infection 0.3% 0.5% 0.1%
Suboptimal PG or/and lead position 1.4% 1.6% 0.5%
Inappropriate shocks: oversensing 4.6% 5.1% 0.2%
Inappropriate shocks: SVTs 2.8% 2.3%
Total complications 9.6% 11.7%

PG: pulse generator, SVT: supraventricular tachycardia.

Complications SICD TV-ICD
Infections
Infection rate (per year) 2% 1.6%
e need for explant 1.7% >50%
e endocarditis/bacteraemia 0% 22-54%

Implant Site Complications

Haematoma 4% 0.86-2.4%
Device erosion 1.2-3% 1.5%

Lead or Pulse Generator Complications

7-10% (first year)
18% (5 year follow-up)

1.8% (single /dual ICD)
5.9% (CRT)

Inappropriate shocks (per year) 1.6%

Electrode dislodgement 0.6%

Adduci C et al. J Clin Med. 2018 Mar 11;7(3).



SICD: Enfeksiyon

* Enfeksiyon orani TV-ICD ile benzer.
* %0.13-% 1.9

* SICD ile bakteriyemi veya endokardit izlenmemis.

* TV-ICD: %22- %54 TV-ICD enfeksiyonlari
* IDE ve EFFORTLESS kayit calismalarinda endokardit veya bakteriyemi
izlenmemis.

wia 12% mortality Data from Cleveland Clinic:

Th—— at 1 year
: + In patients who had an
endovascular infection
i | 31:‘;?;‘;"" unadjusted mortality rate
approaches 31% within 1 year

S « 3-fold higher risk of death in
, those who had an endovascular
— _B"m . # . 0 = infection compared to a
— s = = = = pocket infection

1. Priori, SG. et al. Eur HeartJ. 2015 Aug 29. coi-10.1093/eurheartj/ehv316. Epub ahead of print
2. Tarakji et al; Europace, 2014;16:1280-1495




SICD: UYGUNSUZ SOK

* Erken kayit calismalarinda %5-25.

e Sebepler:
— T dalga oversensing
— SVT
— Lead migrasyonu

e Onlemler:
— Pretest EKG taramasi
— Egzersiz testi: Islem dncesi ve sonrasinda

— Dual zone programlama (170-220/dk ve SVT ayrimi
algorimasi) ile SVT tani spesifitesi %98.

— Effortless ve IDE kayit calismalarinda 3 yilda uygunsuz
sok: %11.7 (%24 SVT, %39 T dalga oversensing)



SICD: UYGUNSUZ 50K

Inappropriate Shock

11114
1 4+ $ H -
YYYYYYYY
= Enable SMART Pass
filter

Replacement with tranvenous system necessary if inappropriate



SICD: UYGUNSUZ SOK

* Erken kayit calismalarinda %5-25.

e Sebepler:
— T dalga oversensing
— SVT
— Lead migrasyonu

e Onlemler:
— Pretest EKG taramasi
— Egzersiz testi: Islem dncesi ve sonrasinda

— Dual zone programlama (170-220/dk ve SVT ayrimi
algorimasi) ile SVT tani spesifitesi %98.

— Effortless ve IDE kayit calismalarinda 3 yilda uygunsuz
sok: %11.7 (%24 SVT, %39 T dalga oversensing)



SICD: Etkinlik

* Defibrilasyon testi: EFFORTLESS kayit calismasinda basarisiz
defibrilasyon orani: %0.2.

e S-ICD calismasinda %0.04.

* %98.7 oraninda ilk seferde defibrilasyon basarisi mevcut
(%91.2°si <65 J, %7.5 70-80 J).

* Spontan VT/VF: 994 hastalik EFFORTLESS midterm
sonuclarinda (3.1+1.5 yillik takip) yillik %3.4 spontan VT/VF
mevcut. VT firtinasi olmayan grupta ilk sok ile cevirme orani
%88.5, >2 veya daha cok sok ile %97.4. Basarisizlik orani
%2.6.

* Transvendz ICD calismalarinda benzer basarisizlik oranlari
bildirilmis (SIMPLE calismasi % 2.6, NORDIC calismasi %1.6,
SCD-HeFT calismasi % 1.6)

Adduci C et al. J Clin Med. 2018 Mar 11;7(3).



SICD: Etkinlik

Table 1: Summary of Available Data from Clinical Trials/Registries Regarding the Performance of the Subcutaneous ICD
in Different Patient Cohorts

S-ICD Cohorts/ Patient Mean Primary EF % Ischaemic Follow-uf  Successful Successful Inappropriate Infection

Trials Number Age Prevention % (Month)  Termination of Termination of Shocks % Rate %
(Years) % Induced VF % Clinical VT/VF %

CE Trial®! 55 56 78 34 67 101 98 100 9 36

UK Cohort# m 33 S0 - 14 12 100 100 15 99

Dutch Cohort™ 118 50 60 41 38 18 100 100 13 59

German | Cohort# 40 42 42.5 a7 225 76 97.5 100 5 -

German Il Cohort® 69 45 594 46 15.9 7.2 95.5 100 7.2 14

Pooled data 882 S0 ~70 ~40 378 21.7£115) 9846 98.2 13.1at M.1at

(EFFORTLESS + IDE)% 3 years 3years
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When evaluating TV-ICD studies™, S-ICD was as effective as TV-ICD in treating
spontaneous arrhythmias

Spontaneous Shock Efficacy
First Shock Final Shock in episode

S-ICD Pooled Data*

90.1% 98.2%
ALTITUDE First Shock Study’ 90.3% 99.8%
SCD-HeFT? 83%
PainFree Rx II2 87%
MADIT-CRT? 89.8%
LESS Study* 97 3%

* Excluded VTN/T Storm events

100% Clinical conversion to normal

Of two “unconverted” episodes
One spontaneously terminated after the 5th shock

sinus rhythm »  Inthe other episode, the device prematurely declared the episode ended. A new episode
was immediately reinitiated and the VF was successfully terminated with one shock

1 Cha YM etal. Heartf Rhythm 2013;10:702-708. 2 Swerdlow CD et a. PACE 2007; 30:675-700. 3 Kutyifa V, et al. J Cardiovasc Electrophysiol
2013;24:1246-52. 4 Gold MR et al. Circulafion 2002;105:2043-2048.

26



S-ICD had a 2 year mortality rate that compared favorably with mortality rates

in studies with TV-ICDs
tud Mortality | Average 10
= (At 2 years) Age Prevention
S-ICD 37.5%
Pooled* 32% 50 70% 38% class [1-IV 39%
MADIT S 98% class
High rate and 0 ) 0
RIT Delayed o3 100% 23% ITor Il A
Therapy Arms
SIMPLE? 11% 64 70% 63;?%::2?'35 32%

The 1.6% annual mortality rate with the S-ICD was deemed “provocative” by the authors as
it is lower than observed in TV-ICD studies.

*This analysis was not designed or powered to assess mortality and care should be taken as the
population in this analysis may differ from the patient population in TV-ICD studies.

1 Burke MC et al. Pooled Andlysis of the EFFORTLESS and IDE Registry. JACC Apnil 20" 2015 2 Moss AJ et al. MADIT RIT Study NEJM
2012;367;2275-2283. 3 Healy JS et al. SIMPLE Study Hearf Rhythm 2014;LBCT01;LB01-01.
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Ewropean Heart Joumal (2015) 36, 27932867
Sor10.1093/eurhear fahv3 16

sumSrean

ESC GUIDELINES

2015 ESC Guidelines for the management
of patients with ventricular arrhythmias
and the prevention of sudden cardiac death

The Task Force for the Management of Patients with Ventricular
Arrhythmias and the Prevention of Sudden Cardiac Death of the
European Society of Cardiology (ESC)

Subcutaneous implantable cardioverter defibrillator

Recommendations Class® | Level®

Subcutaneous defibrillators should
be considered as an alternative to
transvenous defibrillators in patients
with an indication for an ICD when
pacing therapy for bradycardia
support, cardiac resynchronization
or antitachycardia pacing is not
needed,

The subcutaneous ICD may be
considered as a useful alternative

to the transvenous ICD system when
venous access is difficult, after the
removal of a transvenous ICD for
infections or in young patients

with a long-term need for ICD
therapy.

157,
158

This
panel of
experts

ICD = Implantable cardioverter defibrillator,
*Class of recommendation.
"Level of evdence,

‘Reference(s) supporting recommendations.

158 Lambiaie PO, ot al Eur Heart ) 2014,35:1657-1665.

S-ICD not suitable in... N/

1. Patients who need CRT.

2. Patients who require bradycardia
pacing*

3. Patients who suffer from ventricular
tachy-arrhythmias that can be easily
terminated by antitachycardia
pacing (ATP).

* Unless this need is confined to the period immediately
following delivery of a shock (transcutaneous pacing can
be delivered by the device for 30 seconds after the shock).




ICD hastalarinda bradikardi pacing gereksinimi ?

Pacemaker implant in MADIT Il control

~——
Prevalence of indication for bradycardia pacing at time of ICD implant ~6%!

Total Annualized Pacemaker Rate in MADIT II* control “2% / yearz

458 pts with over 20 month median follow-up, in Baseline PR interval >200 ms

the control arm (OPT) significantly predicted subsequent
* 4.1% implanted with pacemaker PM/CRT implantation

* 1.1% implanted with CRT

o
-

o — P e X0 e
— TR X0 T

logeark o= 204

B No pacing B CRT [©EPacemaker
1,1% 4,1% HR=3.07

95% CI: 1.24-7.57, p=0.02

o
~N

Cumsative Probatalty of PMWCRT

o -
P=4 -
A A

V
4

1. de Bie MK et al. Suitability for subcutaneous defibrillator implantation: results based on data from routine clinical practice. Heart. 2013 Jul;99(14):1018-2
2. Kutyifa. et al. The Need for Pacing in patients who qualify for an ICD: Clinical Implications. Presented at ESC 2014; Abstract P4346 CRM 34560144 OC

29



2017 AHA/ACC/HRS Guideline for
Management of Patients With
Ventricular Arrhythmias and the
Prevention of Sudden Cardiac Death

A Report of the American College of Cardiology/American Heart Assodation
Task Force on Clinical Practice Guidelines and the Heart Rhythm Society

Recommendations for Subcutaneous Implantable Cardioverter-Defibrillator

References that support the recommendations are summarized in

COR LOE RECOMMENDATIONS

1. In patients who meet criteria for an ICD who have inadequate vascular access or are at high risk for
infection, and in whom pacing for bradycardia or VT termination or as part of CRT is neither needed nor
anticipated, a subcutaneous implantable cardioverter-defibrillator is recommended (511.1-1-511.1-5).

2. In patients who meet indication for an ICD, implantation of a subcutaneous implantable cardioverter-
defibrillator is reasonable if pacing for bradycardia or VT termination or as part of CRT is neither needed
nor anticipated (511.1-1-511.1-4).

3. In patients with an indication for bradycardia pacing or CRT, or for whom antitachycardia pacing for VT
termination is required, a subcutaneous implantable cardioverter-defibrillator should not be implanted
(511.1-1-511.1-4,511.1-6 -511.1-8).

e
S
=




Kaplan-Meier Estimate of Freedom from Complications
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Fraedom from Complications
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o
»

0.1
00

Following S-ICD Implantation

S

~1571 patient-years of follow-up

SICD: LEAD

Pooled analysis?:

- Very few late
complications

- Zero endovascular
Infections

- Zero lead failures
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1. Priori, 5G. et 3l Eur Heart J. 2015 Aug 29. doi:10.1093/eurheartj/ehv316. Epub ahead of print
17 2.. Burke MC et 3l. Safety and efficacy of the totally subcutaneous implantable defibrillator: 2-year results from 2 pooled analysis of the IDE Study and
EFFORTLESS Registry. J Am Coll Cardiol 2015;65: 1605-1615.

Lead problemleri
transvenoz sistemlerde
10 yolda % 20. SICD
leadlerinin igcerisinde
yerlestirilmeleri igin
stylet gereken bir bosluk
yok ve bu daha iyi bir
gerilim (tensile)
dayanikhligi saglhyor.

Subkutan yerlesimi
sebebi ile kalp
hareketlerinden
etkilenmiyor.

Lead problemleri igin
uzun sureli takip
gerekiyor ancak 5.8
yillik Avrupa takip
¢alismasinda SICD
sistemlerinde lead
problemi yok.
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SICD VE TV- ICD KARSILASTIRILMASI: Etkinlik ve Glivenlik

Transvenous ICD

« Eiminate need for vascular access » Pacemaker and ATP functionality
« Possible to implant without fluoroscopy « Smaller pulse generator
« Reduced mid-term risk of lead malfunction « Better battery longevity

« Eliminate certain procedural risks

(e.g. pneumothorax, tamponade) * Shorter charge time-faster shock delivery

« Improved arrhythmia discrimination « Able to deliver CRT

« Relative ease of extraction « No pre-implant ECG screening required

» Hardware infections not associated with » Long-term follow-up data available
endocarditis

Lewis, G.F. et al. J Am Coll Cardicl. 2016; 67(4)-445-54.



Complication rate (%)

doc1 Q1093

Eurcpace (2016) 18. 1010-1015
wropacafeuw

CLINICAL RESEARCH
Sudden death and ICDs

The learning curve associated with the
introduction of the subcutaneous implantable

defibrillator

Reinoud E. Knops'l, Tom F. Brouwer™™ !, Craig S. Barr?, Dominic A. Theuns3,

Lucas Boersma®, Raul Weiss®, Petr Neuzil %,
Angel R. Leon?, Margaret Hood®?, Paul W. Jones'!, Nicholas Wold®'!,

Marcoen Scholten”

, Pier D. Lambiase?®,

Andrew A. Grace? Louise R.A. Olde Nordkamp! and Martin C. Burke?3, on behalf of
the IDE and EFFORTLESS investigators
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0 20 40 60 80 100 120 140 160 180 200

Implant days

Inappropnate shock rate (%)

Q1=7.9%

- Q3=56%

R ARR

Q3vs. 01 2.2%
Q4 vs. Q1 34%

Log-rank trend test P-value =0.1(

100 120 140 160 180 200
Implant days

120+

< 100-

£

o 80-

£

< 601

3
40+

§

o 20
0

P<0.001

af Q2 Q3 Q4
(1)  (5-12) (13-28) (>28)

Experience quartiles (number of implants)



A novel tool to evaluate the implant position and
predict defibrillation success of the subcutaneous
implantable cardioverter-defibrillator: The

PRAETORIAN score @

Step 1)

Determine the number of coil widths of
fat tissue between the nearest half of the
5+1CD coil and the sternum or ribs,

<1 coll-width 30
>1g2 coil-widths 60
>2<3 coll-widths 90
>3 coil-widths 150
Step 4)
PRAETORIAN score = 90
BMI 5 25 kg/m? -40
BMI = 25 kg/m’ = Final score

“

Step 2) Step 3)
Determine the position of the 5-ICD Determine the amount of fat tissue between the
generator in relation to the mid-line (red line). nearest point of the generator and the thoracic wall.
Generator s on or posterior of the mid-line x1 < 1 generator-width x1
Entire generator is anterior of the midine x2 2 | generator-width  x1.5
Entire generator Is > 1/2 length antericr x4
Final PRAETORIAN score
<90 Low risk of conversion failure
90 <150 Intermediate risk of conversion failure
=150 High risk of conversion fallure

(Heart Rhythm 2018;M:1-8)



A novel tool to evaluate the implant position and
predict defibrillation success of the subcutaneous
implantable cardioverter-defibrillator: The
PRAETORIAN score @
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Figure 2  The isolating effect of fat tissue on the effective shock vector. A: Normal body mass index. B: High body mass index and suboptimal placementof the

lead and generator. Fat tissue under the lead and generator has isolating properties causing resistance to the electrical circuit, resulting in a less effective current,
illustrated by the less dense electrical field (panel B).

(Heart Rhythm 2018;M:1-8)



A novel tool to evaluate the implant position and
predict defibrillation success of the subcutaneous
implantable cardioverter-defibrillator: The
PRAETORIAN score @&
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@ coviaex The modular cardiac rhythm
management system: the
EMPOWER leadless pacemaker
and the EMBLEM subcutaneous
ICD

Fig. 1 <« The modularcar-

diac rhythm management
it (MCRM) system. a Depic-
tion ofimplanted mCRM
system. b Close-up images
of EMPOWER and EMBLEM
MRI devices (not to scale).
SCD Pulse S-JCD subcutaneous im-
Generator plantable cardioverter—de-

fibrillator, LCP leadless car-

ST -4 1
EMBLEM R ‘

diac pacemaker. © 2017
Boston Scientific Corpo-
ration orits affiliates. All
rights reserved. Used with
permission of Boston Sci-
entific Corporation

EMBLEM MRI S-ICD System

Fig. 2 -« Device—device
communication of the
mMCRM system. Depiction
of how communication
messages are sent from
S-ICD to EMPOWER LCP
via conducted signals.
The EMPOWER LCP senses
the conducted signals via
its cathode and anode,
which are also used for

- | S-ICD Communication
’  Vector

Shock coil to pulse
generator can

Intrinsic Cardiac R
Signal

W
'
1
|
1
'
'
'
S-ICD ]
1
'
|
T
|
1
'

Communication sensing intrinsic cardiac
["IH]HJ = ; b signals. mCRM modular
leonn;ng of intrinsic cardiac signal cardltag f:\c)gfh mb'cr'atnage-
during ventricular tachycardia with ment, S5 subcutaneous
ATP request sent from 5-1CD to LCP implantable cardiovert-

e Communication coupled to sensed R-wave

* Emitted signals are approximately 0.5-4 V amplitude and
25 kHz frequency

* Built-in redundancy of two messages sent

er—defibrillator, LCP lead-
less cardiac pacemaker,
ATP antitachycardia pacing



Future developments: Leadless pacing/ATP

Jachy Therapies —Future Product Pipeline
i EMBLEM™ S-CD + Leadless Cardiac Pacemaker

Coorainate S+4CD with leadiess
pacemaker.

Cornvert arhythmias with ATP Inatead
of a shock.

Allow leadiege pacemaker to be
added any time after initiel 34CD
Impiant with femoral accees, Ingtead
of adding & transvenous system.

FIGURE Y Comblred implamt af ATP-Znadied Leadima Cardlac Pacemakosr and $-KKD

Glve even more people accees 0 the
S+4CD by offering & combined 34CD
plue Leadiess pacemaker gystem.

R T R o T SIS W B P M /L 1 M ALAL AL
e —— . ) \ . VPN e Al

Slide courtesy of Boston Scientific

 First in animal experience with ATP . YT T
enabled-leadless pacemaker + S-ICD' SRt P e gl BT B by

detbeilynor (5000 i sheen, 0B Episode of simulated wantrioskyr adTAcdR (VT) Ot weraiosiar paciag! Sallowed by reansdlly wiggered S-CD ant-
1achycanda pacng (ATP)-command resulting in seccessful ATP-delivery by the LCP 10 bears, 3¢ 31% of coephng imenall




A Comparison of the Quality of Life of Patients With an @®
Entirely Subcutaneous Implantable Defibrillator System
Versus a Transvenous System (from the EFFORTLESS S-1CD
Quality of Life Substudy)
Susanne S. Pedersen, PhD*™“*_ Mirjam H. Mastenbroek, PhD", Nathan Carter, MSc®,

g Barr, MD, PhD'. Petr Neuzil. MD. PhD*, Marcoen Scholten, MD, PhD", Pier D. Lambiase, PhD'.
Lucas Boersma. MD. PhD. Jens B. Johansen, MD. PhD", and Dominic A.M.J. Theuns. PhD*

The first clinical results from the Evaluation of Factors Impacting Clinical Outcome and
Cost Effectiveness of the subcutaneous implantable cardioverter defibrillator (EFFORTLESS
S-ICD) Registry on the entirely S-ICD system are promising, but the impact of the S-ICD
system on patients’ quality of life (QoL) is not known. We evaluated the QoL of patients with
an S-ICD against an unrelated cohort with a transvenous (TV)-KCD system during 6 months
of follow-up. Consecutively implanted patients with an S-ICD system were matched with
patients with a TV-ICD system on a priori selected variables including baseline Qol.. QoL
was measured with the Short-Form Health Survey at baseline, 3, and 6 months after implant
and compared using multiv ariable modeling with repeated measures. Patients with an S-1CD
(n = 167) versus a TV-ICD system (n = 167) did not differ significantly on physical (p =
0.8157) and mental Qol. scores (p = 0.9080) across baseline, 3, and 6 months after im-
plantation in adjusted analyses The evolution in physical (p = 0.05(8) and mental scores
(p = 03772) during follow-up was similar for both cohorts, as indicated by the nonsignif-
icant interaction effect for ICD system by time. Both patients with an S-ICD system and a
TV-ICD system experienced significant improvements in physical and menta Qol. between
time ofimplant and 3 months (both p’s <0.0001) and between time of implant and 6 months
(both p's <0.0001) but not between 3 and 6 months (both p's >0.05). In conclusion, these first
results show that the QoL of patients with an S-ICD versus TV-ICD system is similar and
that patients with either system experience improvements in QoL on the shart term.  © 2016
Elsevier Inc. All rights reserved. (Am J Cardiol 2016:11 8520-526)
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ClinicalTrials.gov

A PRospective, rAndomizEd Comparison of subcuTaneOous and tRansvenous
ImplANtable Cardioverter Defibrillator Therapy (PRAETORIAN)

Objectives of the study: (1) To compare the subcutaneous ICD to the transvenous ICD for major
adverse events (i.e. inappropriate shocks, acute and chronic implant related complications and lead-
or device related complications). (2) To determine to which degree the lack of ATP function leads to
more appropriate shocks in patients with a subcutaneous ICD.

Study design: Multicenter, prospective, randomized confrolled trial with either treatment with the
transvenous ICD or subcutaneous ICD (1:1).

Study population: 2x425 patients with class | or lla indication for ICD therapy without an indication for
pacing.

« Patients 18 years and older

« Patients with class | or lla indication for ICD therapy according to the ACC/AHA/ESC 2006
Guidelines for Management of Patients With Ventricular Arrhythmias and the Prevention of
Sudden Cardiac Death



SICD

Glclu endikasyonlar

* Gencgyas

* Primer koruma

e Vaskller giris yeri problemi
* Daha 6nce enfeksiyon

* Enfeksiyon riski (mekanik kapak, DM, bobrek
yetmezligi)

Roélatif Kontrendikasyon
e ATP’avyanit veren VT

Kontrendike

* Pace ihtiyaci (bradikardi, CRT)
* Bagsarisiz tarama




SICD:

 Mevcut SICD ile yuksek sok enerijisi gerekiyor
ve dusuk output ile agrisiz “pace” mumkin

degil.

* Daha buyuk batarya ve nispeten kisa batarya
omru mevcut.

* Ozel bir leadle substernal, perikard én
kisminda daha dusuk enerji ile defibrilasyon ve
pacing mumkun olabilir mi?



Extravaskuler ICD

Novel Extravascular Defibrillation
Configuration With a Coil in the
Substernal Space

The ASD Clinical Study

Joseph Y.S. Chan, MBBS," Jacek Lelakowski, MD, PuD," Francis D. Murgatroyd, MD," Lucas V. Boersma, MD, PuD,*
Jian Cao, PuD,* Vladimir Nikolski, PuD,® Griet Wouters, MSc,' Mark C.S. Hall, MD#

ABSTRACT

OBJECTIVES This study assessed the defibrillation efficacy of the substernal-lateral electrode configuration.

BACKGROUND Subcutaneous implantable cardioverter-defibrillators (ICDs) are regarded as alternatives to
transvenous ICDs in certain subjects. However, substantially higher shock energy of up to 80 J may be required.
Proposed is a new defibrillation method of placing the shock coil into the substernal space.

METHODS This prospective, nonrandomized, feasibility study was conducted in subjects scheduled for midline
sternotomyorimplantofICD. Abl dend ling tool was used toinserta defibrillation lead behind the sternumusinga
percutaneous subxiphoid approach. A skin patch electrode was placed on the left mid-axillary line at the fourth to fifth
intercostal space. After ventricular fibrillationinduction, a single 35-J shockwas delivered between the lead and skin patch.

RESULTS Sixteen subjects (12 males, 4 females; mean age: 61.6 + 11.8 years) were enrolled. The mean lead placement
time was 11.1 + 6.6 min. Of the 14 subjects with successfully induced ventricular fibrillation episodes, 13 subjects (92.9%)
had successful defibrillation. The 1 failure was associated with high and lateral shock coil placement. Mean ventricular
fibrillation duration was 18.4 + 5.6 s with a shock impedance of 98.1 + 19.3 ohms. Of the 11 subjects with coil-patch
electrograms, the average R-wave amplitude during sinus rhythm was 3.0 + 1.4 mV.

CONCLUSIONS These preliminary data demonstrate that substernal defibrillation is feasible and successful defibrillation
can be achieved with the shock energy available in current transvenous ICDs. This may open new alternatives to extra-
vascular ICD therapy. (J Am Coll Cardiol EP 2017;3:905-10) © 2017 by the American College of Cardiology Foundation.
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