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Table 1
Definition and outcome of electrical storm.
Author, year Electrical storm Definition Total number MNumber of Outcome
of Patients
patients with ES (%)
Fries, 1997 =2 episodes separated by =1 h of sinus rhythm 27 34 (60%) Mortality higher with ES [29% vs 4%, P < 0.05)
Credner, 1998" VT or VF resulting in device intervention =3 times in 24 h 136 14(10%) Mo mortality difference
Bansch, 2000° =z 3sustained VTsin24 h 106 30 (28%) Mortality higher with ES (54.2% vs 15.6%, P < 0.004)
Greene, 2000 = 3 episodes of VT/VF requining ICD therapy in24 h 227 40{18%) No mortality difference
Exner, 2001+ =3 separate VT/VF episodesin24 h 457 90 (20%) Meortality higher with ES (RR 2.4, 95%
Cl, 1.3-4.2; P = 0.003)
Verma, 2004 =2 separate episodes requinng shock within 24 h 2028 208 [ 10%) Mortality higher with ES (P = 0.001)
Stuber, 2005 = 3 episodes triggering appropriate (D therapy in 2 weeks 214 51 (24%) Mortality higher with ES (33% vs 13% p = 0.003)
Gatzoulis, 2005'7 = 3 episodes terminated by the device or external 169 32 (19%) Maortality higher with ES (53 vs 14% p <0.001)
defibrillation in 24 h
Hohnloser, = 3 separate episodes leading to ICD therapies in 24 h 633 148 (23%) Hospitalization increased 102 folds with ES
2006 16
Brigadeau, 2006° = 2 separate episodes leading to ICD therapy in 24 b 07 123 [ 40%) No mortality difference
Sesselberg, z3episodesin24 h 715 27 (4%) Mortality higher with ES (HR 17.8, P < 0,01)
mmﬂ-
Nordbeck, 2010' =3 episodesin24h 729 40 (5%) Mortality higher with ES (33% vs 2%, P < 0.05)
Nedios, 2015 z 3 separate episodes in 24 h 330 23(7%) Mortality higher with ES (22 vs 2%, P < 0.001)
Guerra, 2016"" z3episodesin24 h 1319 62 (5%) Martality Higher with ES (p = 0.025)
Kwasniewski, =3 episodesin24 h 416 50 (12%) Mortality higher with ES (50% vs 30%, P = 0.036)
2016"
Elsokkari, 2020°  Variable 1764 465 (26%) Mortality higher with ES, HR varniable according to cluster

definition
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Outcome

Mortality higher with ES (29% vs 4%, P < 0.05)
Table 1 P
Definition and outcome of electrical storm. No H]ﬂ['tﬂllty dl'ff’E['Ei'ﬂEE
Mortality higher with ES (54.2% vs 15.6%, P < 0.004)
Mo mortality difference
Mortality higher with ES (RR 2.4, 95%

Author, year Electrical storm Defii

Fries, 19977 =2 episodes separate O ¢ - th ES (29% vs 4%, P < 0.05)

Credner, 1998 VT or VF resulting in Cl 13 _42" P D.DD3 :] nee

Bansch, 2000° >3 sustained Visin Mortality higher with ES (P = 0.001) h ES (54.2% vs 15.6%, P < 0.004)

G 2000 > 3 episodes of VT S 3

Eener Xiot® H:ﬁ,’;ﬂﬂfjﬂrm‘ﬂg Mortality higher with ES (33% vs 13% p = 0.003) B R
Mortality higher with ES (53 vs 14% p <0.001) 1)

Verma, 2004 2 separate episodes th ES(P=0001)

Stuber, 2005'® = 3 episodes triggeri th ES (33% vs 13% p = 0.003)

Gatzoulis, 2005'7

= 3 episodes termina
defibrillation in 24 h

Hospitalization increased 10.2 folds with ES

th ES {53 ws 14% p <0.001)

Hohnloser, = 3 separate episode eased 102 folds with ES
mCETﬁ I 2 1

Brigadeau, 2006° = 2 separate episode No [I]D_ “:,y 'd[ffE['l?[l‘L'E nce

Sesselberg, > 3episodesinz4h  Mortality higher with ES (HR 17.8, P < 0.01) th ES (HR17.8, P < 0.01)
200718

Nordbeck, 2010' = 3 episodesin24 h h ES (33X vs 2%, P < 005)

Nedios, 2015'" =3 separateepisode Mortality higher with ES (33% vs 2%, P < 0.05) th ES (22% vs 2%, P < 0,001)

Guerra, 2016'! > Jepisodesin24 h = : 5 th ES (p = 0.025)
Kwasniewski, 2 3episodesin24h Mortality higher with ES (22% vs 2%, P < 0.001) th ES (50 vs 30%, P = 0.036)

2016™ Mortality Higher with ES (p = 0.025)

Elsokkari, 2020 Variable MD[‘EII‘:}F highEl' with ES {5{]% i 3{]%' pP= {]{]35] th ES, HR variable according to cluster

Mortality higher with ES, HR variable according to cluster
definition
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l ICD Reprogramming
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Fig. 2. VI storm may require a multimodal approach, including appropriate programming of a patient's implantable defibrillator if present, use of beta-blockade and other
neuromodulation/sedation, antiarrhythmic drugs and/or catheter ablation procedures.
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Table 2
catheter ablation outcomes in electrical storm.
Author/Year # i Pis Mortality Mortality NICM VT VT Recurrence Storm Storm Follow-up
Pts  NIOM 10 and other Recurrence MICM Recurrence  Recumrence Duratoin
I and other KM and other ICM MNICM and other  [(months)
Sra 2001'% 19 3T 712
Silva 2004 q 6 13% 12417
Carbucicchio 72 3 34% gt Median 22
mm 1w
Arya 2010% 13 38% Med 23
Pluta 2010'™ 21 19% 0 ] 3
Deneke 2011 % 7 14 25 35% 0 14% Med 15
Kozeluhova2011% 38 12 oy 4 26% 184+ 16
Kozluk 2011'%% 18 [ 34% 12% 28416
DiBiase 20127 92 34% 25410
lzquierdo 2012% 19 4 35% Med 18
Jin 2015! 40 83% 17 +17
Muser 2017% 196 71 20% 27% 46% 2% 5% =34 Median 45
TEatb60mo 9% at 60 mo
Kumar 2017 186 101 25% at 12 28% at 12 40% at 12 B4% at 12 months 32/186 27710 51 4+ 46, median
months months months 42

Adapted from Muser™ and updated with Kumar results*®
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Mortality NICM VT VT Recurrence
and other Recurrence NICM
Table 2 ICM and other
catheter ablation outcomes in
Author/Year # 37%
1o 13%
i S e
Carbuci%hiu 72
mfrg?nmfm 38%
E::ikin ;g el N f‘lf 19%
it 291 35%
o 1o 52%
oot ) 34%
Kumar 2017 186 34%
Adapted from Muser™ and up 53%
27% 46% 52%
28¥ at12 49% at 12 64% at 12 months
months months

Follow-up
Duratoin
(months)

712
12417
Median 22

Med 23

3

Med 15
18+ 16
28+ 16
25410
Med 18
17 +£17
Median 45

51 & 46, median
42




European Heart journal (2015) 36, 2793-2867 ESC GUIDELINES
SURCPEAN doi:10.1093/eurheartj/ehv3 16

TOCIETY OF

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)

Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC)



Catheter ablation for the treatment of sustained
monomorphic ventricular tachycardia

Recommendations Class® | Level” | Ref.®
Urgent catheter ablation is

recommended in patients with 183
scar-related heart disease presenting

with incessant VT or electrical storm.

Catheter ablation is recommended in

patients with ischaemic heart disease 184-
and recurrent ICD shocks due to 186
sustained VT.

Catheter ablation should be considered

after a first episode of sustained VT in 184-
patients with ischaemic heart disease 186
and an ICD.

|CD = implantable cardioverter defibrillator; VT = wventricular tachycardia
*Class of recommendation.

“Level of evidence.

“Reference(s) supporting recommendations.



Catheter ablation for long-term
suppression/prevention of an electrical
storm or recurrent |CD discharges
should be considered.

Radiofrequency catheter ablation at a
specialized ablation centre followed by
the implantation of an ICD should be
considered in patients with recurrent
VT, VF or electrical storms despite
complete revascularization and optimal
medical treatment.




Catheter ablation of PVCs leading to

electrical storm is recommended
when performed by experienced

operators.

Catheter ablation may be considered in
patients with a history of electrical
storms or repeated appropriate ICD
shocks.




Substrate Mapping and Ablation in Sinus Rhythm
to Halt Ventricular Tachycardia
(SMASH-VT) study

The NEW ENGLAND
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 DECEMBER 27, 2007 VOL. 357 NO. 26

Prophylactic Catheter Ablation
for the Prevention of Defibrillator Therapy

Vivek Y. Reddy, M.D., Matthew R. Reynolds, M.D., Petr Neuzil, M.D., Ph.D., Allison W. Richardson, M.D.,
Milos Taborsky, M.D., Ph.D., Krit Jongnarangsin, M.D., Stepan Kralovec, Lucie Sediva, M.D.,
Jeremy N. Ruskin, M.D., and Mark E. Josephson, M.D.
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Catheter ablation of stable ventricular tachycardia before
defibrillator implantation in patients with coronary heart
disease (VTACH): a multicentre randomised controlled trial

Karl-Heinz Kuck, Anselm Schaumann, Lars Eckardt, Stephan Willems, RodolfoVentura, Etienne Delacrétaz, Heinz-Friedrich Pitschner,
JasefKautzner. Burghard Schumacher, Peter S Hansen, forthe VTACH study group*

Summary

Background In patients with ventricular tachycardia (VT) and a history of myocardial infarction, intervention with an
implantable cardioverter defibrillator (ICD) can prevent sudden cardiac death and thereby reduce total mortality.
However, ICD shocks are painful and do not provide complete protection against sudden cardiac death. We assessed
the potential benefit of catheter ablation before implantation of a cardioverter defibrillator.

Lancet 2010; 375: 31-40
See Comment page 4
*Members fisted at end of paper

Hanseatisches Herzzentrum,
Asklepios Klinik 5t Geora,
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Methods The Ventricular Tachvcardia Ablation in Coronarv Heart Disease (VTACH) studv was a prospective. open,
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Ablationgroup 52 34 28 21 9 3 0
Controlgroup 55 26 1 12 8 4 0
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Ventricular Tachycardia Ablation versus
Escalation of Antiarrhythmic Drugs
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Escalated therapy

Hazard ratio, 0.55 {95% Cl, 0.38—0.80)
0.19 p=p.o01
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0.7 Escalated therapy . g

Probability of Survival

Hazard ratio, 0.96 (95% Cl, 0.60-1.53)

P=0.86
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