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» Frequent, recurrent ventricular fibrillation (VF) & /

or unstable ventricular tachycardia (VT)
= > 3 appropriate shocks for VT / VF over 24 hours

= > 3 episodes of appropriately treated VT or VF
within 24 hours (ATP or shocks)

Can ] Cardiol 1996;12:3B-8B Circulation 1996;93:753-62
JACC 1998;32:1909-15 Europace 2000;2:263-9
Circulation 2001;103:2066-71 AJC 2006;97:389-92

JCE 2004;15:1265-70 Eur Heart ] 2006;27:700-7
AHJ 2008;156:847-5 Int J Cardiol 2009 (poi)

ES reflects an episode of enhanced
electrical instability that can occur at any
time 1in ICD recipients
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Patient: ICS 3000 SW 1001.4/1
Implant: Lexos VR
SN 79858115

Date: OLf05/2011
Time: 18:25
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ke 1CS 3
Implant: Lexos DR 000 SW 1001.A/1

S/N: 79814184 l

[N] Episode List Date: 12/11/2010
Time: 14:51

No. Date/Time Remark

978 |11.11.10 21:13: VT2 1 ATP

277 11.11.10 20:56: viz1are - 18 ATP, 5

276 11.131.1020:55: VT2 1 ATP

275 11.11.10 20:55: VT2 1 ATP —_ i
274  11.11.10 20:55: VT2 1 ATP Shock — 75 min

273 11.31.1020:54: VT2 1 ATP
72 11.11.1920:52; VT2 1 ATP
i1, 1L.11.10 20351: VT2 1 ATP
A 11.10..10 205058 VF 1 Shock
269 11.11.10 20:03: VF 1 Shock
268 11.11.10 20:02: VT2 1 ATP
267 11.11.10 20:01: VT2 1 Shock, 2 ATP's
266 11.11:19 20:00: VT2 1 ATP
265 11.11.10 20:00: VT2 1 ATP

264 11.11.10 20:00: VF
263 11.01.10:15:59: VT2 1 Shock, 1 ATP

262 11.11.10 15:58: VT2 1 ATP
26l  11.11.40 19:57: VT2 1 Shock, 2 ATP's
260 11.11.1019:5/7: VT2 1 ATP
259 [ 11.11.10 19:56. VT2.1 ATP
258 10.11.10 18 VT1 1 ATP
257 03.11.1019 VT1 1 ATP




AARALAMPOS
Device: Protecta DR D3G4DRG
Serial Number: PTF6015815

Date of Visit: 29-Apr-2011 10:35:55
SWO009 Software Version 1.0 (4.1)
Copyright © Medtronic, Inc. 2000

HARALAMPOS
Device: Protecta DR D3B4DRG
Sefial Mumber: PTFE015915

Date of Visit: 29-Apr-2011 10:35:55

SWOO0S Software Version 1.0 (4.1)
Copyright € Medtronic, Inc. 2008

Arrhythmia Episode List Page 1 Arrhythmia Episode List Page 2
Arrhythmia Episode List: 28-Apr-2011 12:20:33 to 28-Apr-2011 10:35:55 ATP Time Duration Avgbpm
All chc?lrlenfed episodes. Type Seq Shocks Success ID# Date N ———r
VT 3 Yes 58 29-Apr-2011 09:44 27 82M&2
- P FWT 2 Yes 57 20-Apr-2011 09:44 18 79n82
Type g.. Shocks Success ID#  Date oo s | AT 1 Yes 56 20-Apr-2011 0943 08 82171
VNG 76 28 Apr2011 10.19 02 691172 FVT 4 18J350 Yes 56 28-Apr-2011 0940 01:19 90182
VT-NS 74 20.Apr2011 1008 02 TH75 VT Yes 53 20-Apr2011 09:37 07 90/194
i 73 28-Apr-2011 10:08 04 TIT VT 1 Yes 52 29-Apr-2011 08:37 07 90194
VT-NS 72 29-Apr-2011 10008 02 TINTS | F\:"T 2 Yes 51 28-4pr-2011  09:37 16 8?{194
VT-NS 71 28-Apr-2011 10:08 02 7075 T 2 Yes 50 29-Apr-2011 09:36 16 91/194
VT-NS 70 29-Apr-2011 10:06 03 71175 AT Yes 49 29-Apr-2011 0835 e OaRAY
VT-NS £9 20-Apr-2011  10:04 03 ?3;1751 2 ShOCk FWT 2 Yes 48 29-Apr-2011 0935 19 901138
VNS 68 29-Apr-2011 10:04 04 724172 I AT 3 200 Yes 47 20pr2011 0933 33 831194
VT-NS 67 29-Apr-2011  10:03 03 73175 g FvVT 2 Yes 48 Z0-Apr-2011 09:31 16 B0M94
VT-NS 66 29-Apr-2011  10:03 0z 71[{1?*ATP ~ 3 : VT 2 Yes 45 29-Apr-2011  09:30 20 90194
VT-NS 65 20-Apr-2011 10.01 03 73175 T Yes 44 20-Apr-2011 0929 07 8a1200
T 64 29-Apr2011 0959 02 77T VT 3 Yes 43 29-Apr-2011 0928 27 98194
T-NS 63 26-Apr2011 0958 03 77174 VT 2 Yes 42 20-Apr2011 0928 A7 88/194
JT-NS 62 29-Apr-2011 0951 05 8172 FuT 2 Yes A1 28-Apr-2011 0927 16 90/194
T 1 Yes 69 20-Apr-2011 09147 08 82171 VT 1 Yes 40 28-Apr-2011 09:27 09 92188
! FVT 1 Yes 39 28-Apr-2011 0927 07 91182 I
. HARALAMPOS Date of Visit: 29-Apr-2011 10:35:55 HARALAMPOS Date of Visit: 28-Apr-2011 10:35:55
Device: Protecta DR D364DRG SWO003 Software Version 1.0 (4.1) Device: Protecta DR D364DRG SWO03 Software Version 1.0 (4.1)
Serial Mumber: PTFG01501S Copyright © Medtronig, Inc. 2009 Serial Mumber: PTFE01591S Copyright @ Medtronic, Inc. 2008
Arrhythmia Episode List Page 3 Arrhythmia Episode List Page 4
Type ';:: Shocks Success ID# Date h.::’; E: r:r':';s A\E‘?Pm Type g;—: Shocks Success ID# Date h-:;":_‘; :: r::::g A‘E‘:pm .
FWT 4  20J Yes 38 28-Apr-2011 0925 45 105M194 FWT 3 Yes 18 29-Apr-2011 0911 28 BeMo4
FvT 1 Yes 37 29-Apr-2011  09:25 07 154194 FWT 2 Yes 17 29-Apr-2011 0911 15 81134
FwT 1 Yes 36 29-Apr-2011 09:25 07 91200 YT 1 fes 16 28-Apr-2011  09:09 07  8&nss
FvT 2 Yes 35 20-Apr-2011  09:24 A5 1200200 T 2 Yes 15 28-Apr-2011 0908 19 8Tnez
FWT 3 Yes 34 29-Apr-2011  09:23 25 82194 VT L Yes 14 29-Apr-2011 09:08 44 94167
FWT 1 Yes 33 29-Apr-2011  09:23 07 90194 VT 1 Yes 13 29-Apr-2011 0907 08 81167
Fv 3 Yes 32 28-Apr-2011 09:22 26 90194 FvT 4 18J,35J  Yes 12 29-Apr-2011  09:.08 01:23 88200
T 1 Yes 31 28-Apr-2011 0922 07 o0ras FUT 1 Yes 11 28-Apr-2011 0906 06 100/194
T 3 Yes 30 20-Apr-2011  09:22 24 1541182 FYT 2 Yes 10 28-8pr-2011 09:05 7 1021584
FVT 4 18J Yes 29 29-Apr-2011 0921 54 BSAGE T 1 Yes 9 29-Apr-2011 09:05 07 103188
VT 1 fes 28 29-Apr-2011  09:20 OF  58M194 FVT 1 Yes & 2Z8-Apr-2011 09:05 07 100M194
FYT 4 18J Yes 27 29-Apr-2011  09:19 3T 1151194 FvT 1 Yes T 29-Apr-2041  09:04 07 133194
FvT 3 Yes 26 Z9-Apr-2011 0918 26 111132 FWT 2 Yes 6 28-Apr-2011 09:04 16 947194
T 4 20J Yes 25 29-Apr-2011 0916 35 821194 AT 1 Yes 5 29-Apr-2011 09:03 07 98194
FvT 1 Yes 24 29-Apr-2011 0916 OF 1097200 AT 1 Yes 2 28-Apr-2011 0656 07 102182
FWT 1 Yes 23 28-Apr-2011 0915 06 82/194 —— Last Programmer Session 28-Apr-2011
FWT 1 Yes 22 28-Apr-2011 0914 10 90/194 {Data prior to last sessicn has not been interrogated )
T 2 Yes 21 28-Apr-2011 0914 6 88176
T 5 20018  Yes 20 29-Apr-2011 0912 0116 86M94
B FvT 2 Yes 19 29-Apr-2011 0912 48  TFEM94 B




WASSILIOS May 16, 2011 09:20:21 VASSILIOS May 16, 2011 09:20:25
ICD Model: Maximo DR 7278 9978 Software Version 7.0 ICD Model: Maximo DR 7278 9978 Software Version 7.0
Serial Mumber: PRME2317235 Copyright Medtronic, inc. 2003 Serial Number: PRMG231725 Copyright Medtronic, Inc. 2003

VT/NF Episode Li Pdge 1 VT/VF Episode List Report Page 2

s ort -
Last Interrogation: May 16, 2011 09:16:26 3 e p I s o es y ID#  DatefTime ~ Type V.Cycle LastRx Success  Duration

Episodes Last Cleared: Jan 19, 2010 10:32:30 May 14 22:06:07  FWT 290 ms FVT Rx 1 Yes 30 sec
y
May 14 22:05:07  FVT 300ms FVT Rx 1 Yes 10 sec
Bl T Type V.Cycle LastRx Sho Gfk" ~ 7 h May 14 22:0449 FVT  280ms  FVTRx1 Yes 8 sec
— May 14 22:03:45 280ms  FVTRx1 Yes 24 sec
May 16 01:44:52 VT 330ms VT Rx 1 Yes 13 sec May 14 22:02:37  FVT 200 ms FVT R 1 Yes 8 sec
May 16 01:43:44 VT 330ms VT R 1 Yes 13 sec May 14 22:02:21 280 ms FVT Ry 1 Yes 8
Bay 15 [11:a8:09 0w VTR Yes S8 8 May 14 21:58:58 200ms  FVTRx 1 No 29 sec
May 15 902102 300ms  FVTRx1 Yes 16 sec May 14 21:57:58 300ms  VFRx 1 Yes 46 sec
My 14 220010 290iS PR T s e85 May 14 21:57:44 290ms  FVTRx 1 Yes 7 sec
May 14 22:58:00 250ms  PVTRx1 ¥es Sisee May 14 21:55:09 290ms  FVTRx 1 Yes 7 sec
May 14 22:56:43 290ms  FVTRx 1 Yes 1.1 min May 14 215454 sov A B b e
May 14 22:50:41 300ms FVTRx 1 Yes 7 sec May 14 21:54:41 290 ms EVTRx 1 Yes & sec
May 14 22:48:00 sobms  PWTiRe s 14 sec May 14 21:54:24 250ms  VFRx 1 Yes 7 sec
May 14 22:43:00 300 ms FVT Rx 1 Yes 39 sec May 14 21:53:51 280 ms FVT Rx 1 Yes 17 sec
Ky 14 222507 290ms . FVT R b 24 5t May 14 21:52:04 200ms  FVTRx 1 Yes 61 sec
May 14 22:26:46 290ms  FVTRx 1 Yes 34 sec May 14 2151:30 Sl . BT R s ek
Mgy 14 E72a00 i i o N o Sec May 14 21:50:08 200ms  FVT Rx 1 Yes 6 sec
Mgy 14 221158 200ms - PV RE s DSEe May 14 21:48:44 280ms  FVTRx 1 Yes 38 sec
May 14 22:10:55 280 ms VF Rx 1 Yes 43 sec May 14 21:47:24 290 ms FVT Ry 1 Yes 3 sec
May 14 22:10:01 280 ms FVTRx 1 Yes 43 sec May 14 21:46:40 290 ms VT Bx 1 Yes 9 sec
May 14 22:08:11 290ms  FVTRx1 Yes 8 sec May 14 21:45:00 300ms  FVT Ry 1 Yes 29 sec
May 14 22:07:32 280 ms FVT Rx 1 Yes 28 sec May 14 21:44:45 290 ms VT Ry 1 Yes 7 sac

FQW 110-3-150

VASSILIOS May 16, 2011 09:20:28 VASSILIOS May 16, 2011 09:20:32
ICD Model: Maximo DR 7278 9878 Software Version 7.0 ICD Model: Maximo DR 7278 9978 Seftware Version 7.0
Seral Mumber: PRMB231725 Caopyright Madtronic, Inc. 2003 Serial Mumber: PRIVB23172S Copyright Medtronic, Ine. 2003

Episode List Report Page 3 VT/IVF Episode List Report Page 4
D# I_Da_t_efT ime e Last Rx Success  Duration Date/Time Type V.Cycle LastRx Success  Duration

66 May 1421:44:30 FVTRx 1 Yes 7 sec May 14 20:53:19 00ms  FVTRx1 Yes 8 sec
65 May 14 21:42:33 FWT Rx 1 Yes 9 sec May 14 20:53:01 290 ms FWT Rx 1 Yes 10 sec
64 May 14 21:42:14 FVTRx 1 Yes 7 sec May 14 20:52:45 290 ms FWT Rx 1 Yes 8 sec
63 May 14 21:40:30 FVT Rx 1 Yes 46 sec May 14 20:52:27 290 ms FVT Rx 1 Yes 7 sec
62 May 14 21:36:51 WF R 1 Yes 37 sec May 14 20:51:07 280 ms FVT Rx 1 Yes 1.1 min
May 14 21:35115 FVT Rx 1 Yes 38 sec May 14 20:48:33 280 ms VF Rx 1 Yes 8 sec
May 14 21:33:09 FYT Rx 1 Yes 8 sec May 14 20:44:47 280 ms FVT Rx 1 Yes 8 sec
May 14 21:32:07 FVT Rx 1 Yes 7 sec May 14 20:42:47 280ms FVT R¥ 1 Yes 10 sec
May 14 21.29:05 FYT Rx 1 Yes 24 sec May 14 20:38:30 290 ms FWT Rx 1 23sec
May 14 21:26:48 VFRx 2 Yes 1.9 min May 14 20:38:14 300 ms FWT Rx 1 & sec
May 14 21:24:19 FWTRx 1 Yes 16 sec May 14 20:35:07 270 ms VFRx 1 14 sec
May 14 21:23:07 FVT Rx 1 Yes 18 sec May 14 20:31:53 280 ms FVT Rx 1 9 sec
May 14 21:22:54 FVTRx1 Yes 7 sec May 14 20:30:19 280ms FYTRx 1 42 sec
May 14 21:21:49 T FVT Rx 1 Yes 34 sec May 14 20:09.36 ! 280 ms VT Rx 1 26 sec
May 14 21:21:23  F FVT Rx 1 Yes 6 sec May 14 20.04.35 280 ms FVTRx 1 28 sec
May 14 21:04:04 T FVT Rx 1 Yes 12 sec May 14 20:03:42 290 ms VT Rx1 9 sec
May 14 21:03:46 FVT R 1 Yes 7 sec May 14 20:03:10 280ms  FVTRx1 10 sec
May 14 21:01:36 FVT Rx 1 Yes 7 sec May 14 20:02:39 280 ms FVT Rx 1 13 sec
May 14 21:01:20 FVT Rx 1 Yes B sec May 14 19:59:15 290 ms FWT Rx 1 8 sec
May 14 20:58:57 FVT Rx 1 Yes 21 sec May 14 19:57:45 290 ms FVT Rx 1 42 sec
May 14 20:58:40 FVT Rx 1 Yes 7 sec May 14 19:55:50 280 ms VF R 1 8 sec
May 14 20:56:35 ] FVT Rx 1 Yes 32sec May 14 19:54:53 VF Rx 1 48 sec
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Year

N

F-up

Storm

Villacastin
Credner
Exner

Verma

Brigadeau

Hohnloser
Sesselberg

Gasparini

1996
1998
2001
2004
2006
2006
2007
2008

80
103
457

2,028
307
633
719
631

21 m
14 m
31 m
14 m
27 m
12 m
21 m
19 m

25% in 3
years

1-2%
per month

0.2-0.4%
per month

Circulation 1996:93:753; JACC 1998:32:1909; Circulation 2001;103:2066; JCE 2004:15:1265; Eur
Heart J 2006;27:700; Eur Heart J 2006; 27:3027; Heart Rhythm 2007;4:1395; AmHJ 2008; 146:847.




C Time to ES ) Therapies Risk

Villacastin --- Shocks AN

Credner 4 mo hocks / AT

Exner 9 mo hocks / AT
Verma 27 mo hocks / AT
Brigadeau <6 mo hocks / AT

Hohnloser 3 mo hocks / AT

Sesselberg 4 mo hocks / ATP

Gasparini 6 mo Shocks / ATP

Circulation 1996:93:753; JACC 1998:32:1909: Circulation 2001;103:2066; JCE 2004;15:1265; Eur
Heart J 2006;27:700; Eur Heart J 2006; 27:3027; Heart Rhythm 2007:4:1395; AmHJ 2008; 146:847.




Appubuieg kal ES

Author ES Arrhythmias

Credner'® Pts: 64% mVT, 21% VE, 14%
mvVT+VF
Greene!? Eps: 97% mVT, 3% pVT+VF

Bansch!® ES: 87% mVT, 8% pVT/VF, 4%
different mVT

Exner'? Initial Eps: 86% mVT, 14% VF
or VT4+VF

Verma?® Pts: 52% mVT, 48% VF

Stuber'® ES: 93% mVT, 7% pVT

Hohnloser?®  ES: 91% mVT, 8% mVT+VF,
19 VF

Brigadeau®®  ES: 90% mVT, 8% VF, 2% pVT
Gatzoulis*? NA

VT 1s the most common cause
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* Is the electrical storm an independent
predictor of adverse long-term
outcome 1n ICD recipients?



Author

Kowey!'?

Villacastin®
Fries®
Credner'®

Nademanee!’

Exner'?
Greene'®
Bansch'®
Verma?®

Wood’
Stuber!'®

Hohnloser2°

Arya38
Brigadeau>°

Gatzoulis*°

ES Prognosis

1 (Mortality 15.6% in 48
hour)

1
l
1

blocker)
1 (RR 2.4)

) 1% apeon
' BvnToTNTA

(Not analyzed)
1: 5 year mortality 33
versus 13%

NA

1: Mortality 53 versus
14% during 35 £+ 26

months Electrical Storm in Patients with an Implanted

Defibrillator: A Matter of Definition

Carsten W. Israel, M.D.* and S. Setge Barold, M.D., EA.C.C., EE.S



Author ES Hospitalization

Credner!'®
Greene'?
Bansch's
Exner'? NA 0 1
50-80% voonAcia
Verma? NA
Stuber!'® 19% of eps
Hohnloser2®
emergency roomj

Brigadeau* NA

Gatzoulis*® 29/32 pts (91%)

Electrical Storm in Patients with an Implanted
Defibrillator: A Matter of Definition

Carsten W. Israel, M.D.* and S. Serge Barold, M.D., EA.C.C., EES.C.{



AVID: All-cause Mortality

v aa S|ng|e

._" ,mf | -
i None

4
Follow-up (years)

Exner et al. Circulation 2001;103:2066-71




Predictors of Mortality: AVID

Relative Risk (95% CI)
EF (per 0.10 increase) 0.7 (0.6 —0.9) ***
Heart Failure 1.8 (1.2-2.6)*"
Diabetes 1.9(1.3-28)*
— Single ICD Therapy 1.6(1.1-295)*
Electrical Storm 3.0 (2.0 — 4.6) ***
1st 3 mo. Post-Storm 5.6 (2.8 -11.5) ™~

*p < 0.05; " p <0.01;, ¥*** p < 0.001

Exner et al. Circulation 2001;103:2066-71




MADIT-1I All-cause Mortality

| Post Electrical Storm

Post Isolated VTNF

L]
S
5
=
5
8
a

Pror to any VTNF
(since randomization)

PATIENTS AT RISK

Blectical Storm 27 9 (0.35) 3 0.65)
lsclated VIVF 156 67 (0.17) 28 (0.28)
Prior 1o any VTVF 719 41 (0.08) 208 (0.11)

Sesselberg et al. Heart Rhythm 2007;4:1395-1402




Table 3 Outcomes for patients who expenence electrical
storm and 15olated VT/VF

05%
Hazard Confidence F
Group ratioc  interval valys
Effect of ES and isolated VT/VF
on death*
No episodes
Isolated VT/VF
ES

wn ool B un

=3 months post ES
Effect of ES and isolated VT/AF
on CHF hospitalizationst
No episodes
Isolated VT/VF
ES
Effect of ES and isolated VT/VF
on MI/anginat
No episodes
Isolated VT/VF
ES

[ |




Electrical storm is an independent predictor
of adverse long-term outcome in the era of
implantable defibrillator therapy

Konstantinos A. Gatzoulis*, George K. Andrikopoulos,
Theodoros Apostolopoulos, Elias Sotiropoulos, George Zervopoulos,
John Antoniou, Stella Brili, Christodoulos I. Stefanadis

Total Mortality Cardiac Mortality

_‘l Prs withow ES (nml 37

L_..Il . Pis wiih ESin=321)

Prs with ES (n=32)

Cum Survival

Cummulative Survival

P=019

40 &0 d1
Follow up (months) o
Follow up

Europace (2005) 7, 184—-192
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Triggers Of Ventricular Arrhythmias
Interplay: EF & Functional Capacity

Hazard 301
Ratio |
(Shocks)

1.0-

\Y
1/ 11

0.0-

:} 0.34 O 20 _

034 <00

(TOVA) Study  Whang et al. Circulation 2004;109:1386-91




InSync ICD Italian Registry
N = 631; LVEF 0.26; QRS 164; mostly NYHA Il|

Ischemic etiology Secondary prevention

Follow-up (days)
Log-rank test P = .022 Log-rank test P = 0021

Adjusted HR 2.0; p = 0.025 Adjusted HR 2.3; p = 0.015

Gasparini et al. Am Heart J 2008;156:847-54




Prevalence and Predictors of Electrical Storm in Patients With
Implantable Cardioverter-Defibrillator

Arash Arya, MD*, Majid Haghjoo, MD, Mohammad Reza Dehghani, MD,
Amur Farjam Fazelifar, MD, Mohammad-Hosein Nikoo, MD, Ataollah Bagherzadeh, MD,
and Mohammad Al Sadr-Ameli, MD

Predictors of electrical storm

Variable Odds 05% Confidence
Ratio Interval

e e e

QRS width =120 ms

Ejection fraction <<25%

Lack of B-blocker
therapy*®

Lack of ACE inhibitor
therapy®




Predictors of electrical storm recurrences
in patients with implantable
cardioverter-defibrillators

Florian Streitner I, Juergen Kuschyk'f, Christian Veltmann', Eva Mahl,
Claudia Dietrich !, Rainer Schimpf1, Christina Doesch, Ines Streitner’,
Christian WolpertZ2, and Martin Borggrefe'

Freedom of ES recurrence 1.00+ Freedom of ES recurrence
0,954
W ACE inhibitor
E E therapy
2 0.96 %
T T 0.904
2 LVEF =30% 2 Lack of ACE inhibitor
c_; 0 g therapy
3o :
O .85
0,80 P=0.018
J J ! | | | | | | |
0 20 40 60 80 100 120 0 20 40 80 80 100 120
Months after ICD implantation . Manths after ICD implantation

in 63 of 955 patients (6.6%

Europace (2011) 13, 668674



Electrical Storm: Triggers

Ischemia / infarction 4 -14%
Electrolyte / metabolic 4 -10%
Heart Failure 9-19%

No clear cause 57 - 87%

JACC 1998:32:1909-15 JCE 2004;15:1265-70
Eur Heart ] 2006:27:700-7 Eur Heart ] 2006;27:3027-32




Oepatreia

. AVTINETWTTION oUuPTTABNTIKOTOVIAC ([3-
ATTOKAEIOTEC- Bev{odlaleTTivn)

. Apiwdapovn, avtiappubuIka

. AVTIJETWTTION AVACTPEWILNWY AITIWV
(OlaTapaxec NAEKTPOAUTWY, I0XAIWIq,
KapOIaKN AVETTAPKEIQ)

. OpBoc¢ Tpoypappatiouocg ICD

. RFA



Tx of ES: Sympathetic Blockade

N = 49; Recent Ml (4 to 52 d)

— Frequent VT/VF 100
- > 20/ day
- >4 [/ hour

« QObservational

-== ACLS
—  Sympathetic Blockade

=
g
wl
=
=
L
o
o
L
o

— LSG or aggressive
beta-blockade

— Usual ACLS

[ mean £ S.E.

TIME (days)

Nademanee et al. Circulation 2000;102:742-7




Electrical Storm in Patients With Transvenous Implantable
Cardioverter-Defibrillators
Incidence, Management and Prognostic Implications

SUSANNE C. CREDNER, MD, THOMAS KLINGENHEBEN, MD, OLIVER MAUSS, PuD,
CHRISTIAN STICHERLING, MD, STEFAN H. HOHNLOSER, MD, FACC

B-adrenergic blocking substances was initiated or intensified

Finally, when specific antiarthythmic drug therapy was
necessary due to recurrence of arrhythmic episodes (mean
number of events constituting electrical storm was 17 = 17), IV
administration of amiodarone was initiated. Utilizing this drug
regimen, the majority of patients could be stabilized within a
relatively short period of time (median 3.5 h). This experience

(J Am Coll Cardiol 1998:32:1909-15)



Randomized, Double-Blind Comparison of Intravenous
Amiodarone and Bretylium in the Treatment of Patients With
Recurrent, Hemodynamically Destabilizing VentricularTachycardia

or Fibrillation [ Intravenous Amiodarone Multicenter Investigators Group]

o
&0 0
400

21°%
2040
% %
- - e 1% 1%
Qo - DT s e e
o-48 ¥-12 13-18 10-24 5 -3 3T - 43

31-38 4 41 .48

]
&
=
L
3
L=
=
B
5
i
o

Hours After First Dosa

Kowey P, Circulation. 1995;92:3255-3263



PREVENTION OF IMPLANTABLE-DEFIBRILLATOR SHOCKS BY TREATMENT
WITH SOTALOL

AnTonio PaciFico, M.D., Steran H. HounLoser, M.D., Joun H. WiLuiams, M.D., BeEn Tao, M.Sc.,
SANJEEV Saksena, M.D., PHiuip D. HeEngry, M.D., anD ERic N. PrysTowsky, M.D.,
FOR THE d,/-SoTaLoL IMPLANTABLE CARDIOVERTER—DEFIBRILLATOR STUDY GROUP*

1.0
0.9-
0.8-

0.7 1

Placebo
0.6

0.5

-
=
k.
m
('
o
Q
=
0
T
2
e
e
oo

0.4+

|~
ﬁ.-r‘

0.0
0 30 60 90 120 150 180 210 240 270 300 330 360 390

Days after Randomization

. Time to Death or the Delivery of an Appropriate First Shock for Ventricular Tachyarrhythmia

(N Engl J Med 1999;340:1855-62.)



Drug Therapy: Azimilide

SHIELD RCT (2° analysis)
-n= 633 TN
-ES over1yrin 23%
- ho clinical predictors
- most cases of ES 2°

to frequent VT (91%) | e

wvith WVT/VF s
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Time to ES (1° outcome) andomization (days)

“RR 0.69 (95% CI 0.5, 1. 0-

Recurrent risk of ES (2° outcome)

-RR 0.45 (95% CI1 0.2, 0.9)

Hohnloser et al. EH] 2006:27:3027-32




AvaoTpeyiua AiTia

» Alatapaxec NAekTpoAuTwy (K — Mg)
* loxaiyia 2> PCI- CABG

* KapOIaKr aveTTapKEIQ (PAPUAKEUTIKN
aywyn — atropuyn avemmouuntng
KapOdIlokN¢ Bnuarodotnong- MVP
aAyopiBuol, CRT-D)



Resynchronization Therapy

Electrical Storm

N =168 CRT-D
N =561 ICD

Observational

% patients with ES

8
7
6
54
4-.
3.
2
1
0

I 0

Mean follow-up
41 mo.

VT/VF: single episode with therapy

=

ns

% patients with VT/VF
== M W £ h D
s o o o O O

ICD | CRT-D

Nordbeck et al. Int J Cardiol (2009) doi:10.1016/j.ijcard.2009.03.055




OpB06¢ TrpoypapupaTiocuog ICD

» EAaxioTotroinon mOavotnTtag shock yia
VT = ATP-- DEFINITE: many VT

episodes do not need to be treated (NS-
VT)

* VT cycles necessary for detection (usually
20 cycles for VT) = to 30-40

* Shock after a programmable time window
(usually 30 sec)—> extend to 2-5 min,
AOXETA ATTO TTPOYPAPPaTIoONO ATP



Op0B06¢ TrpoypapupaTicnog ICD

EAaxioTotroinon moavoTnTac xopnynong

shock -A

P

PAIN-Free Rx II: Fast VT Outcomes

Shock First ATP First

T slowed to VT
ATP Success, 3%

Shock, 67%

Wathen et al. Circulation 2004;110:2591-6



PREPARE: Shock Reduction
Cohort (DR / CRT)

n = 658

Control
Qf  —
14.0% PREPARE

extended detects 120% -
> 182 bpm (< 330 ms) ..

8.0% =

30 of 40 intervals > "

n = 689 controls 20%~

0

T T 1
All-Cause Shocks True VT/VF Shocks True SVT/Other

Fewer shocks with extended p<0 01 p <001 o< 00T
detects (p < 0.0001)

0.8% arrhythmic syncope risk

Wilkoff et al. J Am Coll Cardiol 2008:52:541-50.




Rescue ablation of electrical storm in patients with
ischemic cardiomyopathy: A potential-guided ablation
approach by modifying substrate of intractable,
unmappable ventricular tachycardias

Juergen Schreieck, MD,? Bernhard Zrenner, MD,® Isabel Deisenhofer, MD,"
Claus Schmitt, MD"

before ablation
i

after ablation

J\v.

(Heart Rhythm 2005:2:10-14)



Catheter Ablation for the Treatment of Electrical Storm in Patients With
Implantable Cardioverter-Defibrillators: Short- and Long-Term QOutcomes in a
Prospective Single-Center Study
Corrado Carbucicchio. Matteo Santamaria, Nicola Trevisi, Ginseppe Maccabelli,
Francesco Giraldi, Gaetano Fassini. Stefania Riva, Massimo Moltrasio, Manuela
Cireddu. Fabrizio Veglia and Paolo Della Bella
Circulation 2008:117:462-469: originally published online Jan 2. 2008:

N = 95 Electrical Storm recurrence

¢ & 86 a8 L] -] - T-T-T-1] (.7 -] SEE &8

- CAD 72 (%) e Class A
- DCM 10 (%)

Class B

- ARVC 13 (%)

EF 0.36 (0.11)
Mostly NYHA [1-11]
Log-Rank test p < 0.0001

Amiodarone (94%) - ~ - - ? 4
Beta-blockers (97%) Months

Success: Complete (72%), Partial (18%), Failure (10%)




Ablation Therapy for Electrical Storm

No difference in
overall survival,
but a reduced
risk of CV death
with partial or
complete
ablation success.

Cardiac Death

. M‘—ﬁ_____l’ Class B

Class A

follow-up of 22 months (range, 1 to 43 months), 87 patients (92%) were free of ES




2UUTTEPACMOTO

» 25% o€ 3 TpIeTia (6-36 PNVEC ATTO EPPUTEUCN)

* 1% aueon BvntotnTa, aAAG 50-80% voonAcia -
OUCMEVNC TTPOYVWON

* AvaoTpEWIua aiTia, B-aTTOKAEIOTEC,
auIwdapovn, TTpoypaupartiopog ICD,
TTPOPUAQKTIKN aVTIQPPUBUIKA aywyn
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