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« M/65
e Sudden cardiac arrest d/t ventricular fibrillation
« HTN/DM/dyslipidemia (+/+/+), CVA

» CAG: RCA CTO, proximal LA°_,__, :

« 2D-UCG: LVEF 34%, RCA te o
abnormality

 TV-ICD insertion
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3 month later

« ICD removal
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CLINICAL RESEARCH Heart Rhythm Disorders

16-Year Trends in the Infection

Burden for Pacemakers and Implantable
Cardioverter-Defibrillators in the United States
1993 to 2008

Arnold J. Greenspon, MD,* Jasmine D. Patel, PuUD,t} Edmund Lau, MS,iF Jorge A. Ochoa, PuD #
Daniel R. Frisch, MD,* Reginald T. Ho, MD,* Behzad B. Pavri, MD,* Steven M. Kurtz, PHD+#

Philadelphia, Pennsylvania /
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Rate of CIED Infection

The annual rate of cardiac implantable electrophysiological device (CIED) infection remained fairly constant until 2004 when there was a marked incre
The infection rate increased from 1.53% in 2004 to 2.41% in 2008 (p =< 0.001).

« Despite technology advances, TV- ICD infections are
Increasing
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Greenspon et al. JACC 2011;58:1001-1006.
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Incidence of Comorbidities in Patients With CIED Infection

The incidence of 4 major comorbidities (renal failure, respiratory failure, heart failure, and diabetes) remained fairly constant until 2004 when a marked increase was
observed. This paralleled both the observed increase in implantable cardioverter-defibrillator implantation and the increased infection rate. CIED = cardiac implantable
electrophysiological device.

« One theory is that patients with more comorbidities
associated with infection are being implanted with ICD
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Greenspon et al. JACC 2011;58:1001-1006.
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« The mortality rate: 12-31% mortality rate at 1 year
1.0 1
;\K 12% at 1 year
0.9
— 0.8
2
c% 31% at 1 year
0.7 -
P<0.001
0.6
———— Pocket infection
——— Endovascular infection
0.5
0 60 120 180 240 300 360
Number of patients at risk Days
Pocket 289 270 258 245 238 232 230
Endovascular 213 175 159 149 137 132 130
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Tarakji KG, et al. Euoapce 2014;16:1490-1495.
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Recommendations for Subcutaneous Implantable Cardioverter-Defibrillator

References that support the recommendations are summarized in Online Data Supplement 55.
COR LOE Recommendations
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 (1-5).
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 (1-4).
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 (1-4, 6-8).

« The risk of infection appears to be lower with S-ICD than with
TV-ICD. Therefore, a S-1CD may be preferred in patients who
are at high risk of infection, such as those with a prior
device infection, ESRD, diabetes mellitus, or who are
chronically immunosuppressed.

KNUH B Z=stnty 2017 AHA/ACC/HRS Guideline for Management of Patients With
Ventricular Arrhythmias and the Prevention of Sudden Cardiac Death
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Over 15 years of clinical data and experience
with S-1CD technology

S-ICD vs TV-ICD Meta-analysis >6400pts

4 UNTOUCHED - enrolling 1100pts
Post Approval Study - 1637pts
PRAETORIAN Randomized Trial — enrolled 850pts
T — e ——————— W W W W W W W W oWoEoEoE
- i Inclusion in
Generation EFFORTLESS 985pts ) Inclusionin AHA/ACC/HRS
Pooled ' Escguidelins  guidelines

2001-2008 2009 2010 2011 2012 2013 2014 2015 20162017

) 43,000+ patients implanted WW

o

)) 4,000+ patients enrolled in

completed and on-going S-ICD ond 3rd
clinical studies Generation Generation
KNUH@ 350sfeEa
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Patients number Shock efficacy
IDE and EFFORTLESS (S-1CD) 882 98.2%
SIMPLE (DFT group) (TV-ICD) 1,242 95.7%
SIMPLE (no DFT group) (TV-ICD) 1,236 94.8%
ALTITUDE first shock study (TV-ICD) 2,000 99.8%
LESS (TV-ICD) 636 97.3%

Burke, M.C. et al. J Am Coll Cardiol . 2015;65:1605-15.

Healey, J, et al. The Lancet. 2015;385:785-91

e e Cha YM et al. Heart Rhythm 2013;10:702-708.
KNUH@s=Mengs Gold MR et al. Circulation 2002;105:2043-2048.
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Primary Results From the Understanding Outcomes With the S-1CD
INn Primary Prevention Patients With Low Ejection Fraction Trial

Primary prevention, LVEF <35%,1,111 patients,

generation 2 or 3

S-1CD

Primary end point: inappropriate shock-free rate

100
95 o 99% 61 gasw
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Gold et al. Circulation. 2021;143:7-17.



Predictors of inappropriate shocks

Multivariable

Variable Hazard Ratio P-value
History of AF 4.24 (1.95-9.25) e .0003
Black Race 0.45 (0.17-1.20) e 11
Ischemic etiology 0.43 (0.21-0.87) . .019
LVEF, %* 0.94 (0.89-1.00) o .042
Two-incision technique 3.47 (1.33-9.06) e .011
DFT performed within first 30 days 3.00 (0.88-10.23) L e .080
Gen 3 device 0.47 (0.24-0.93) — o .031
Prescribed programming throughout study 0.27 (0.06-1.16) o 078

n=1040

0.01 0.1 1 10 100

Fewer IAS More IAS

KNUH@7z=msms

Gold et al. Circulation. 2021;143:7-17.
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Subcutaneous or Transvenous Defibrillator Therapy
« Prospective, randomized

Class I & lla indication no need for pacing

 Mean age: 63 yrs

« Ischemic CMP: 69%
« 27 prevention: 19%
« LVEF 30%

Median follow up 48 months

Primary Endpoint: Non-Inferiority

Complications + Inappropriate shocks

KNUH®zsmsng
Knops RE et al. N Engl J Med 2020; 383:526-536
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Primary Outcome: Non-inferiority
demonstrated

Primary Composite Endpoint

0.25 7 Inappropriate shocks and complications
Hazard Ratio, 0.99 (95% CI, 0.71-1.39)
P = 0.01 for noninferiority
0201 15.7%
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Years of Follow-up
No. at Risk
TV-ICD 423 359 338 313 192 105
S-ICD 426 366 342 317 182 108
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Lead-Related Complications

0.251
Hazard Ratio, 0.24 (95% CI, 0.10-0.54)
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0.00 T

0 1 2 3 4 5
Years of Follow-up
No. at Risk
TV-ICD 423 378 363 343 221 121
SICD 426 396 375 353 212 128

Knops RE et al. N Engl J Med 2020; 383:526-536
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Inappropriate shock

® Hazard Ratio, 1.43 (95% ClI, 0.89-2.30) 9.7%
1 4
$ 010 SICD i
- !
= — 7.3%
2 0051 Tv-ICO)
> !
O
0.00 . . . '- .
0 1 2 3 4 5
Years of Follow-up
At 4 years (median) S-1CD TV-1CD
(n=426) (n=423)
Primary composite endpoint 68 (15.1%) 68 (15.7%)
Inappropriate shock 41 (9.7%) 29 (7.3%)
— AF/SVT 15 @
— Cardiac oversensing 2
— Noncardiac oversensing 8 0

Knops RE et al. N Engl J Med 2020; 383:526-536
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Subcutaneous versus transvenous implantable
defibrillator: An updated meta-analysis @

Roberto Rordorf, MD,** Matteo Casula, MD,*'* Laura Pezza, MD,*1

Federico Fortuni, MD," Antonio Sanzo, MD,* Simone Savastano, MD,*
Alessandro Vicentini, MD™

« 13 studies, 9,073 patients

* Primary outcomes

- clinically relevant complications

(lead, pocket, major procedural complications, device-related infections)

- Inappropriate shocks

KNUHBzsmsas
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A Lead-related complications C Pocket complications
SICD TVICD Odds Ratio Odds Ratio
SICD TviCD Odds Ratio Odds Ratio Study or Subgroup  Events Total Events Total Weight MH, 25% 0l M, 95401
Study or Subgroup Banis Total Bvents Total Waight M-H G5% C1 MW 5% Cl Boweda, 2018 1] H 2 n 28% 0.19 0,01, 407 —_—t—
Boveda, 2018 ] T Mot estmabie Brouwer, 2016 3 10 2 M0 83% 1.51(0.25,814) —
EBrouwer, 2016 1 140 AT 140 143% 0.05 [0.01, 0.40] Brouwer, 2018 14 3 T o3 315% 204 (081,510 1-—
Brouwer, 2018 1381 6 201 138% 0.1 [001, 0 88 Friedman, 2016 7 1020 3 30 145%  LEB[LM, 1817 —_—
Frigdman, 2016 19200 16 3M0 203% 0.25 [0.08, 1.08] Henarbakhsh, 2017 0 69 1 69 26% 0.33[001,8.21]
Honarbakhsh, 2017 v 68 T8 TI% 006 000,107 ——————— Kobe, 2013 1 69 0 68 6%  304[0127607 —
Kobe, 2013 b & T 68 E3% 048 [001, 413 —_— Lenarceyk, 2018 T 4307 80%  205[0a7 1134 —_—
Liang, 2019 1 % T 86 1.3% 0.33[003, 3.19] —_— Liang, 7019 38 1 8 81% 1.52[0.25,9.37] —_—r—
Pefit, 2013 r9 T 8 5E% 084 [0.01, 3.34) —_—r Mithani, 2018 ] 0 3% 841 [0.50,177.34) —
Quast, 2018 B 3% 10 4 TM% 005 [000,087] ——s— Pattit, 2012 o @ o @ Mot estimabie
Viani, 2019 080 4139 BN 007 001,313 — = Quast, 2018 T 0 % 30% 1329069, 25550 -
Vianl, 2019 5 90 418 s 189 [0.52, 760 =
Total (95% CI) 2840 4819 100.0% 0,14 [0.06, 0.28]
Tolal vinis 3 0 Tatal (5% C1) 3007 5217 100.0% 2.18(1.30, 3.66] <«Q
Haterogenaity: Tau = 0.00; Chi'= 3.08, of= § (P= 097, F= 0% T & 5 0 Total svents e *
Testior overall effect Z= 503 (P < 0.00001) Favours [S1CD] Faveurs MV-IC0] Heterogenaity Tau®= 000 Chi*= 778, di= 10 P = 0.65); "= 0% YT o 6 .
Testfor overall effect 2= 2.67 (= 0003 " Fawours [SCD) Favours [TV-ICD}
B Major procedural complications D Device-related infection
SICD TVAICD Otlds Ratie Odels Ratio S0 TVACD Odids Ratio Odds Ratio
Study on Subaroip Bvenls Tolal Bverts Tolal Weight M.H Rsndorm, 95% C1 M-, Randam, 95% C1 Sty of S EBvems Total Bvents Total Weight MH, i, 5% 1 M-H, Randisam, 95% CI
Boweda, 2018 [ 1] [ 1] Mot estenabie Boveds, T018 o n 1 3 1% 0.320001,823 I
Brouwer, 2016 o140 0140 Ot @5 bm Ay Broarwen, 2018 § 140 4140 172% 1.2810.30,4.79 —_r
Brovwer, 2018 L 719 143% 0.20 D01, 4.18] . S S Erourwer, 20018 10 3 7 MW 113% S0, 2349 —
Friedman, 2016 1 1920 14 3040 3% 004 002, 1.08 — Friedman, 2016 11920 1 3840  £5% 10000, 11.04 —_—1lT
Honarbakhsh, 2017 b &8 1 63 128% 0.33 [0.01, 8.21] —_— ;LMEF“*;" T 1. ‘:3 ; 4?; !:;: gi’;g[";f;: S O
—_— —
K 3013 D w1 & am  onporem | ———— bobe, 2013 1B 1 @ 40s 1R —_—
Llll:l:m'lg.?ﬂm b % o 107 NDII!H.I\HH Lenarcryl, 2018 1 76 1 W7 4% 408025, 6509 —
Uang, 7018 1 & 1 8 S4% 0.4910.04, 559 —_—
Pettil, 2013 [ 18 1% 0.26 [0.01, .43 —— Withard, 2019 3 8 16 e0% 30T 3008 |
Quast, 2018 o 35 0 46 Mot estmabie P —_—t
Pettit 2013 09 1 B 18% 0.350001,7.4%
Total (85% CI) Ji66 5324 100.0% 018 [0.06, 0.57) 31::1"2;’3;$ 13 g 12 1;2 :i: ‘uzir“;g;:;i: -
Tolal evenls 1 5
Heterogenefty. Tau" = 0,00, Chi*= 0.76, 0r= 5 [F = 0.86), "= 0% T . L P Total {95% CI) M 5640 100.0% 111 (053, 1.95]
Testfor overall effect 2= 292 (P=0.003) T Favours [SICD) Faveurs IVICD] Total events 3
Heterogensily. Taw®= 002, Chi*= 1218, = 12 P =042 F=1% ﬁh‘l Ur1 T |b 1h
Favors (S-ICD)  (TV-ICD) mmascz=ie-im O .
" .
Rordorf R et al. Heart Rhythm 2021;18:382-391
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A Inappropriate shock C Inappropriate shock due to SVI
SICD D Oiide Ratis Oelds Ratio SICD TVACD Odds Ratio Oddls Ratio
Stucy or Subgroup  Events Tolsl Fvents Totsl Weight MH Random, 55% C1 ML, Random, 85% ©f Stndy of Subgroup  Everls Total Events Total Weight M-H, , 95% €1 M-, Randarn, 95% Ci
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: : B , 201 " 1 3 29% 3300.01, 8.1 e
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Kncgs, 2020 81O8E 29 423 300 1.45 (068, 2.30] T Knops, 2020 "4 4 1% 39[0.19,0.79) =
Kabe, 2012 & Ba 1 B3 BTN 1.7200.39, 7.49) —t—— Hobe, 2013 0 1] 2 68 1l% 01900.01,4.13] S T
Lenascayk, 2018 0o 1 0T 1% 1.4 [0.0%, 3311) s Liang, 2019 0 @88 3 8 1% 0,14 [0.01,2.71] e
Liamg, 2019 B B8 | 5 Ti% T4 073, 1108 — Mithani, 2018 0 o 2 o 3% 0200001, 413 e ) TR
Menar, 2019 1 m T m am 0.49 10,04, 5.55) —_— Pettit 2013 0 8 2 B 9% 0.4 0.01, 3.34] _
Pafit, 2013 1 9 18 a5 0.21 00z, 260 s e Guast, 2018 -] 4 b 4% 0130001, 256 —
Quast, 2018 3 s " as 1% 0300008117 ——
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B Inappropriate shock due to oversensing D Appropriate shock
SICD TICD Ddds Ratio Ddds Ratio
S0 TVICD Odds Ratio Oudds Ratio Study or Subgreup  Events Tolal Evesds Total Weiglht M-, Random, 95% CI WALH, Random, 95% C1
Study of Subgroup _Events_Total Everts Totad Waight MM, 95% CI MK, 95 Cl Boveda, 2018 2 = 0 31 21%  £34[035 11580 -
Browwes, 2016 17 140 1 140 1724% 19731 [252,146.47) e — Brouweer, 2016 12 140 4D 1ITI% 045022, 0.85] ——
Brouwer, 2018 1 1 31 112% 102N, 2913 R Brouwer, 1018 0 3% 50 W MI% 0.68[0.45, 1.07] -
Honabakneh, 2017 1 69 0 69 8% T32H.F, 14435 e Honarhakhsh, 2017 3 6 4 B9 69% 0.74[0.16, 3.43) e
Knps, 2020 3 46 1 421 150%  17.40[407, 7181 s Knops, 1020 81 416 5T 423 80% 1.5611.08, 2.24 e
Kobe, 2013 5 9 169 UT%  531[60.4ETI) -_-— Kobe, 2013 1 ® 1 B9 5% 1.5200.25, 9.41] ——
Uang, 2019 8 [-1] 0 L1 BETR  18TIN.06 32988 e Liang, 2019 1 B i 1] 3% 0.24 (0,03, 2.200 o
Mithiani, 7018 1 L1} 1] a Ta% 303[M@17, T544) ——— Mighani, 2018 1 & o L1} 19% 203 M1 .75 L] —
Petiit, 2013 1 a 1 8 ad% 0U88 [0,05, 16.74) —_— Pemil, 1013 - 1 1 & 28% 200 (015, 27.45) —
Ouast, 2018 1 38 746 160% 0.52{0.12, 2.18) e Quast, 2018 5 % ToaE 08w 0.93[0.27, 1.32 e
Tatal (95% Cy 1316 1323 100.0%  A80[1.56, 13.53) Total (#5% C1) 1347 1354 100.0% 0.0 [0.57, .44 -
Total everts ) 13 Total events 151 153
Heloragenaily Taus 1 37, Chi*= 1717, df= 8 {F = 0.07); F= 53% fuic== =+ 4 T Hetarogenedy Tau"= 0,18, Chi's 16,46, df= § (P = 0.06); P= 45% b e % o
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Rordorf R et al. Heart Rhythm 2021;18:382-391




14.0%

12.0%

10.0%

8.0%

6.0%

4.0%

2.0%

0.0%

KNuH

= (=]
ol -1

Rate of IAS for S-ICD continues to decline

1-year Rate for IAS 2013-2020
2013

2020

IDE 2013 EFFORTLESS 2017 PRAETORIAN LATITUDE Study UNTOUCHED with UNTOUCHED with
{enrolled 2011- 2018 EMBLEM 5-1CD  SMART Pass 2020
2016) 2020

T e siep ] ] |

With SMART Pass
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~ 72% of patients implanted with an ICD
had no pacing indication at implant

0
280/0 400/0 10 /o

200/ - 90%

Total ICD DR ICD VR ICD
Market

No Pacing Required Pacing

« While 60% of patients received a DR ICD, only 40% had a pacing
indication at implant.

« ~90% of patients under 75 implanted with a VR ICD were
programmed to VVI 40 of less

KNUH@ 3sgg

Gasparini, et al. JACC: Clinical Electrophysiology, 2017
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0 1 2 3 4 E
Follow-up Years o
Number of Patients at Risk
458 299(.03) 150(.05) 59(.07) 3(.07) 0.0 . 1 [ 1
0 1 2 3 4
Follow-up Years
Number of Patients at Risk
° Mean FU: 20 months 300 209(.02) 111(.03) 44(.06) 1(.06)
108 65(.09) 30(.12) 12(.12) 1(.12)
. 19/458 PM (4.1%)
KNUHE Ann Noninvasive Electrocardiol 2020;25: e12744
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Retrospective study, 1,160 patients

Appropriate Therapy (ATP and Shocks)

oo

Appropriate Shocks

1.0
1 1 1

1

Freedom from Appropriate Therapy X>

00 0.2 04 06 038

1.0

04 06 0.8
| |

Hazard Ratio 2.42, p=0.01

Freedom from Appropriate Shock

0.0 0.2

Hazard Ratio 1.46, p=0.36

o

1 2 3 4 5 0 1 2 3 = 5

Years of Follow-Up

Years of Follow-Up

— TV-ICD ---- S-ICD

« ATP has been demonstrated to successfully terminate ~70 % of
VT episodes, but, it did not result in fewer appropriate shocks

« SCD-HeFT ICD patients: monomorphic VT, 1.8% per year risk

KNUH@ 3sHeieE2 Brouwer, T.F, et al. J Am Coll Cardiol 2016;68:2047-2055.
Poole, et al. Circulation:Arrhythmia and Electrophysciology 2013;6:12361245.
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Concern about efficacy and safety O

Need for ATP Q

Need for bradycardia O
Defibrillation Threshold (DFT) Test ?
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Defibrillation testing is mandatory in patients with
subcutaneous implantable cardioverter—defibrillator
to confirm appropriate ventricular fibrillation

detection © @

 Single center, 137 S-ICD patients
« VT induction: 133 (97%)

« Detection profiles

1) optimal detection: n=39 (29%)

2) undersensing with moderate prolongation of time to therapy (<18secs)
: Nn=68 (51%)

3) undersensing with significant prolongation of time to therapy (>18secs)
: n=19 (14%)

4) absence of therapy or prolonged time to therapy related to noise
oversensing: n=7 (6%)

KNUH®zsmsng
Heart Rhythm 2018;15:642-650
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« Delayed VF detection
— need to a different vector
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» Noise oversensing during VF
» No therapy

Heart Rhythm 2018;15:642-650
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DFT versus Device AP-position

163

150

135
120
]
a
39
=
E 60 0 g 10 20 mm
N ) sub-can
30 sub-coil fat, mm

10 mm sub-coil
and
20 mm sub-can

-4 0 4 g m

Anterior-Posterior Deviation from Standard Location

B 7= HamEe . |
KNUH@3=smeaee JACC Clin Electrophysiol. 2017;3:405-414.




Step 1)

Determine the number of codl widths of
fat tissue between the nearest hall of the
5ICD coll and the sternum or ribs

£ coil-width 30
>1s2 codl-widths &0
>1s3 codl-widths S0
>3 codl-widths 150
Step 4)
PRAETORIAN scoze = 90:
BMI = 25 kg/m’ -40
BMIl = 25 kg/m’ = Final score

Stap 2)
Determine the position of the 5ICD
generator in relation to the mid-line (red line).

Generator is on or posterior of the mid-line x 1
Entire generator is anterior of the mid-line x2
Entire generator is > 1/2 length anterior x4

KNuH
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Step 3]
Determiine the amount of fat tissue between the
nearest point of the generator and the thoracic wall.

< | generator-width %1
= | generator-width x5

Final PRAETORIAN score

<90 Low risk of conversion failure

90 < 150 Intermediate risk of conversion failure
=150 High risk of conversion failure

Am Heart J 2019;214:167-74
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PRAETORIAN-DFT trial (Prospective, randomized)

Screening & Enrolment
Baseline data collection

v

1:1 Randomization to DFT strategy

[_____'_____________‘_____'I
. | l | | R
General MAC Local General MAC Local I | Fhysiciam's
| anesthesia anesthesia anesthesia anesthesia | discretion
| I
I | | | !
| I |
| : ! |
| DFT S-1CD Procedure | :
— 1
Perform DFT inhigh
Intervention on PRAETORIAN Score
physician's discretion ¥ ¥ (2 90). Intervention on
Chest X-ray for physician’s discretion.
7
I {DFT 5““““”") PRAETORIAN Score y

s Low hY
Intra-operative imaging | ] *f ES— hent *ES PRAETORIAN NO

orchest X-ray X-ray \ Score? (<90)

b

Discharge & standard of care followup visits

Am Heart J 2019;214:167-74
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« S-ICD system and implant management have
been evolving

» The efficacy and safety of S-ICD has been proven
through several studies (randomized, real world,
and meta-analysis).

« S-ICD: inadequate vascular access or are at high
risk for infection (no need pacing, ATP, CRT).

KNUHBzsmsas




Thank you for your attention |




TV-1CD Infection

Trends in Complications Related to Infection Indication for TV Lead Extraction
With Device Infection

Complications, % 2006 2007 2008 2009 2010 2011 2012 Overall PValue
Mortality 45 3.1 3.8 36 4.1 3.2 35 0.1859
Any complications 7.3 6.5 9.1 8.6 11.2 10.5 9.9 9.2 =(0.001
Any complications and mortality 10.1 B.o9 11.6 10.9 14.0 123 12.2 115 =0.001

Trends in Complications Related to Non-infection Indication for TV Lead Extraction

Without Device Infection

Complications, % 2006 2007 2008 2009 200 2011 2mz Owerall FValue
Martality 0.8 0.8 1.2 13 15 13 14 @ <0.001
Any complications 4.0 6.8 7.2 9.4 aa B3 1.2 . =0.001
Any complications and mortality 4.3 7.2 8.0 10.2 10.4 a9 119 8.4 =0.001

« In hospital mortality was 3.6% for those with infection

versus 1.2% without infection (p<0.001).

Deschmuck et al. Circulation, 2015;132:2363-71



PRAETORIAN Trial
Demographics

S-1CD (n = 426) TV-ICD (n = 423)

Median age (IQR) — yr 63 (54 - 69) 64 (56 — 70)
Female sex — no. (%) 89 (20.9) 78 (18.4)
Diagnosis — no. (%)

— Ischemic cardiomyopathy 289 (67.8) 298 (70.4)
— Nonischemic cardiomyopathy 99 (23.2) 98 (23.1)
— Other 38 (9.0) 27 (6.5)
Secondary prevention — no. (%) 80 (18.8) 84 (19.9)
Median ejection fraction (IQR) — % 30 (25 - 35) 30 (25 - 30)
Median BMI (IQR) — kg/m? 27.0  (245-30.5) 279  (25.2-31.7)
NYHA class — no. (%)

- Class I 144/423 (34.0) 136/421 (31.8)

- Class II 205/423 (48.5) 223/421 (53.0)

- Class III/1V 74/423 (17.5) 64/421 (15.2)



he need for brady pacing in 1CD
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« Only 4-5% of patients implanted with a VR ICD were
upgraded to a DR ICD at 8 years following implant




S-ICD in Korea: increasing but still low

Concern about efficacy and safety
Need for ATP

Need for bradycardia

Defibrillation Threshold (DFT) Test

Unfamiliar implant technique



Meta-analysis (SAFETY)
Clinical outcomes: Inappropriate shocks

ES-ICD

ZTV-ICD

 Overall rate of inappropriate shocks: S-ICD = TV-ICD.
« SVT: TV-1CD > S-ICD.
« T-wave oversensing (TWOS): S-1CD > TV-ICD.



Patient screening

« Extended bipolar (Far-field sensing)
« OQOutside of heart

- small R wave

L N - cardiac axis affected by position or

physiologic changes

— ECG screening necessary

At least one common ECG lead must be
INCORRECT CORRECT

PROFILE PROFILE deemed acceptable for all tested

| sauoz jead

2. SELECT the colored profile. The largest
QRS peak must be within a Peak Zone.

Manual screening tool



Automated screening tool

 Incorporation of vector select and digital filtering

- better reflect S-ICD function

- more tolerant of large T wave than manual
screening tool

- provide more consistent outcomes by removing

operator subjectivity

EMELEM Automated Screening Tool is
available through the Zoom Programmer {3120)



Failed DFT
If DFT fails, check PG and electrode positioning

~ai}— Sternum
-agf}— Lead

New position




Air entrapment
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The x-ray shows trapped air
at the proximal electrode

Zipse MM, et al. Circ Arrhythm Electrophysiol. 2014;7:768-770.
Yap SC, et al. Heart Rhythm Case Rep. 2015;1:156—-158.



