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Three or more episodes of sustained VA occurring within 24 h, separated by at least 5 min, each
requiring termination by an intervention

Incidence Presenting arrhythmia Outcomes

Primary prev ICD MJ\MM SMVT 86-97% Mortality
4-7% vald, 33x ¥
f Secondary prev ICD WWWM/\/V\ ;F"w 1-21%
10-30% 3-14% , Re-hospitalization

+VF

h)
ICM = NICM AT\ *’ asx
=T 5.8-6.9%/50.9 mo (‘mfn r M’W PVT  2-8% S
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Triggers such as myocardial ischemia,
inflammation, or hemodynamic

Gecompensation s wel 3 drug and

Channelopathy g electrolyte effects, often with accompanying

Ischemia ElecHalyte

- — 5 autonomic nervous system imbalance, can
My::;:dials;f”' - G Zg lead to sustained VT caused by re-entry,
| 5 afterdepolarizations in those with vulnerable
. l 2 anatomic or electrical substrates, including
o r— myocardial scar promoting re-entry, EADs
: prae2 - from LQTS, or DADs from myocardial
i ) J\—/@:? ischemia. Perpetuation of the inciting trigger
S WO and the resulting SNS response leads to

recurrent VT and electrical storm (ES).
stressor
Electrical stor’? -
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Electrical storm is associated with impaired prognosis compared to c")
ventricular tachyarrhythmias :

Michael Behnes #*!, Julian Miiller ', Dominik Ellguth 2, Tobias Schupp ?, Gabriel Taton 2, Linda Reiser ?,
Niko Engelke ¢ Thomas Reichelt ?, Armin Bollow ¢, Seung-Hyun Kim ¢, Christian Barth ¢, Ahmad Saleh ¢,
Jonas Rusnak ? Kathrin Weidner 2 Christoph A. Nienaber °, Kambis Mashayekhi ¢, Muharrem Akin 9,
Thomas Bertsch €, Christel WeiR f, Martin Borggrefe 2, Ibrahim Akin 2

| All-cause mortality | | Rehospitalization ‘

1.0

1,0 1,0
08 08 08
0,6 0,6 0,6
04 04 04
0.2 Log rank p = 0.001 02 Log rank p = 0.001 o3 Log rank p = 0.001
' non-ES ES nonES ES * non-ES ES
nwmu:%) (LI (n=67; 11%) Re 'nn;;n it (n=667; 89%) (n=87; 11%) (PIYSRCAN (n=667; 89%) (n=87; 11%)
0,0 ' 135 (20) 32 (37) 0,0 81 (12) 38 (44) 0,0 154 (23) 35 (40)
0 6 12 18 24 30 36 0 6 12 18 24 30 36 0 6 12 18 24 30 36
Months of follow up Months of follow up Months of follow up
Patients at risk Patients at risk Patients at risk
nonES 667 640 621 593 570 546 532 nonES 667 651 640 626 613 600 586 nonES 667 622 599 583 566 545 535
ES 87 79 n 66 63 60 55 ES 87 68 61 55 52 52 49 ES 87 74 70 65 61
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Europace (2011) 13, 668-674 CLINICAL RESEARCH . Freedom of ES recurence
susorean  doi10.1093/europace/euq428 Sudden Death and ICDs 0.98 |
Bl .
Predictors of electrical storm recurrences gost
in patients with implantable
cardioverter-defibrillators I N
Florian Streitner "1, Juergen Kuschyk'f, Christian Veltmann?, Eva Mahl’, ?E%E‘;Sk R ms s T e
Claudia Dietrich, Rainer Schimpf!, Christina Doesch’, Ines Streitner!, :
Christian Wolpert?, and Martin Borggrefe'
1.00 Freedom of ES recurrence
Left ventricular ejection fraction <30%,
E
age 65 years, and a lack of ACE e
£
inhibitor therapy are independent S o]
predictors of ES-R. S
(I) 2‘0 4‘0 G‘O 8‘0 1(‘)0 1é0

Number at risk: Months after ICD implantation

ACE + 795 618 440 257 151 80 30
ACE - 160 126 97 66 38 7
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Assess rhythm

4 G i
DF 150 J Passive ventilation @
120-200 J biphasic Body positioning, opening airway,
>8 cm from CIED passive O, -administration No @ Pulse @ Yes

. o & N ¢
Chest compressions
100-120/min <:,
minimizing pauses el DF 150 J

120-200 J biphasic

>8 cm from CIED
Adequate ventilation, O, supplementation No [ == ves

Bag-mask ventilation, supraglottic device, intratracheal
intubation, mechanical ventilation if needed

ign f Routine’POCUS use
s T CV 120-200 J Sedation/
1 mg epinephrine iv/io after 3rd shock 3 e o @) w anaesthesia /f

and every 3-5 min thereafter pd
T 4

If no defibrillation response: CV 120-200 Jg

v 300 mg amiodarone i.v./i.o. after 3rd shock and >8 cm from CIED

150 mg after five shocks :/r\ Vasopressin.
+ 100 mg lidocaine i.v./.o. if amiodarone /o’f and corticosteroids
unavailabe

| Adviced | | Not a@@ced |
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~

i e G e ) @ ESC European Hewr et 2022) 0, 1-130 ESC GUIDELINES

srep 1 ¢ b e Caprdiology ¥ https:/doi.org/10.1093/eurheartj/ehac262

Mmcp ( ICD Y Disable ICD by T )

‘““"‘i""“ e | rorannine | "™ | ot 2022 ESC Guidelines for the management of

i sl not available Class |
P (Gl (Chss ) e patients with ventricular arrhythmias and the
"?h'?r:".i?:?” . (Y o ot ) prevention of sudden cardiac death
@ m — programming miafg:::;:l:r::'r‘r:nt R
VA episodes optimization* not available
Electrical (Sl (Chass 1)

STEP 2 l

L é S it Management of patients with electrical storm

status (Class 1)
L@_“W or repeated implantable cardioverter
ey defibrillator discharges.
Assessment of VA type
l
VA type
X
[ ]
Polymorphic VA Monomorphic VA

@Esc
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Cause of inappropriate ICD shock identified

v

v

Transvenous ICD

| Subcutaneous ICD

v

AF/SVT

Lead-related
oversensing™

Cardiac oversensing™ | |

Cardiac

oversensing® Rrir

Noncardiac
oversensing”®

Optimize programming:

Rate & duration (prolonged detection setting, high rate thresholds)

Multiple zones

- Program non-therapy zone
- Switch off SVT discriminator timeout

Implement remote monitoring

v

v

Optimized programming:

- Enable SMART pass filter

- Conditional and nonconditional shock zones
- Change vector if indicated

Implement remote monitoring

v

Non-sustained VT episodes on telemetry/ECG
ATP or ICD shocks after spontaneous termination of VA on telemetry

Patient with (potentially) unnecessary ATP and/or ICD shock for VA

Disable device with magnet or programmer

) (

Review of all episodes Review ICD settings (detection and treatment)

VT/VF terminated spontaneously before ICD shock was applied

(I B S ) IS ) SN ) S—

v \—$ N

VT/VF did not terminate spontaneously, but may have terminated without ICD shock, e.g.:
- Because of short programmed detection setting

- Other non-sustained episodes
Treat arrhythmia: Improve SVT/VT Reduce Reduce oversensing: Treat arrhythmia: - Potential response to (individualized) ATP
- Efficient rate discrimination oversensing: - Reprogram ventricular - Efficient rate
and/or - Sudden onset - Enable specific sensitivity and/or rhythm ‘
rhythm - Chamber of algorithms - Enable specific control Optimize programming:
control onset ARG, meRe algorithms - CAfor SVT - m‘;pﬁ‘edg:ggn
- CAfor SVT - Interval stability algorithm” - Alter sensing - AAD/CA for AF - Program appropriate ATP
- AAD/CA for - Avs. Vrate bandwidth - Program non-therapy zone
AF - Morphology - Change sensing bipole Implement remote monitoring
- Activate TWO algorithm l
\ 4 \ 4 ]
Persistent oversensing? Recurr_en? inappropriate _S-ICD sho_cks_ despite
optimized programming & medication? ARl GETTE T &
R E T Program individualized ATP
N N Y l Y N l l Y l N
v v
Follow-up Reposition lead or implant Follow-up Implant transvenous ICD Follow-up | Treat arrythmias dependent on symptoms and/or burden

new lead if indicated
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PQIWTHCVA @ ESC ~ European Heart Journal (2022) 00, 1-130 ESC GUIDELINES
E;J 833?;‘)5;;'9(»' https://doi.org/10.1093/eurheartj/ehac262
1
Ac[m_ ' Exti'lnl m Anq|ﬂnd Prh|nry . .
s e ¥ by | 5 — 2022 ESC Guidelines for the management of
PVC
‘ R — ,mjm . patients with ventricular arrhythmias and the
! ! ! 1 prevention of sudden cardiac death
m# Catheter ' Remove Isoproterenol  Isoproterenol éeuhlocker\“
flowchart ablation precipitating (Class lla) (Classlla) | (Classl)
STEMI (Chsst) | factors SR |
rees 181 (| e ) (G J i)l @)
7 (Class 1) M‘:]IK kv | Catheter Verapamil l/AMg"ll( T .
@) s cww e | Polymorphic VA Management based on the
(G e | (N : ,
Paceg AC e < | Underlying etiology flowchart
(Class I) s lla) isease
i e
modulation
(Class lla)
SR W J

l

Deep sedation/ intubation
(Class lla)

Mechanical circulatory support
(Class lib)
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MonomimthA @ ESC European Heart Journal (2022) 00, 1-130 ESC GUIDELINES
— EUTODE{“\ Society https://doi.org/10.1093/eurheartj/ehac262
. of Cardiology
( ]
High Low
L ! 2022 ESC Guidelines for the management of
ICD programming optimization® m
( - S patients with ventricular arrhythmias and the
— e prevention of sudden cardiac death
(Class Iy
ey
\ ww:ffvm High VA burden refers to a clinical scenario of
— ‘ —— very frequent VA epi- sodes requiring ICD
C—— T—J shocks, when only short periods of stable
i, rhythm can be achieved. Low VA burden
e refers to a clinical scenario of repeated ATPs/
S ICD shocks followed by stable rhythm
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Management of electrical storm

Mild to moderate sedation is recommended in
patients with electrical storm to alleviate
psychological distress and reduce sympathetic
tone.

Antiarrhythmic therapy with beta-blockers
(non-selective preferred) in combination with
intravenous amiodarone is recommended in
patients with SHD and electrical storm unless
contraindicated.”"’"®

Intravenous magnesium with supplementation of
potassium is recommended in patients with
TdP>*

Isoproterenol or transvenous pacing to increase
heart rate is recommended in patients with
acquired LQT syndrome and recurrent TdP
despite correction of precipitating conditions and
magnesium.

Catheter ablation is recommended in patients
presenting with incessant VT or electrical storm
due to SMVT refractory to AADs.**%**!

Deep sedation/intubation should be considered in
patients with an intractable electrical storm
refractory to drug treatment.***

Catheter ablation should be considered in patients
with recurrent episodes of PVT/VF triggered by a
similar PVC, non-responsive to medical treatment
or coronary revascularization.”'*%***
Quinidine may be considered in patients with
CAD and electrical storm due to recurrent PVT
when other AAD therapy fails.******
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@ ESC ~ European Heart Journal (2022) 00, 1-130 ESC GUIDELINES
European Society https://doi.org/10.1093/eurheartjlehac262
of Cardiology

2022 ESC Guidelines for the management of
patients with ventricular arrhythmias and the
prevention of sudden cardiac death

Autonomic modulation may be considered in

patients with electrical storm refractory to drug c
treatment and in whom catheter ablation is

ineffective or not possible.*2¢-#28:34¢

Institution of mechanical circulatory support may

be considered in the management of c
drug-refractory electrical storm and cardiogenic

shock 335

Intravenous lidocaine may be considered for the
treatment of recurrent PVT/VF not responding to
beta-blockers or amiodarone, or if amiodarone is

contraindicated during the acute phase of ACS.>**




20

QPLACESS

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

'L*—/‘wﬁ«/—\-ﬁ/\J‘—\/_“—/\}lf—AML_.——/\-ﬂ»-—’
o TR s e
Tt (BT e D ek i e KRS e ERSETERTRAtes i

e S et
et ke -gqt_»-‘«&__u;dw
e BT TG B O R B
g e w*%* o
o s o
e
—— N
Sy | A A A

_M, —

\
e

,.;.-/\—»ﬁr.«-.‘-

L A M

T

o S ) A S L"i‘

b
]
L
i
|
N
£
-
1
|
N
(

A A A
R e e e *——H/I‘Lﬂ‘/ Lﬂ\/ \—ﬁu/‘ ~—

j\{»ﬁkv"—\/\,———\r‘{‘\—— \ 7,\//\\, N

et e el T T ,};\_ e e o e

AN N N
e ]

H} ftdce
|

Wﬁ: ﬂWV/uMMwﬂm,w”

\/\_‘A/\_JM«/&—_’\/\J—'

WJL*‘Jx_ﬂL_JL__JLWJM\AW\,\_AMMw

o

e e o B

b T

15 amis d

CONGRESSO RoMA, 25 - 27 Giugno 2026

1

)

(‘Ln ]
M

8-0000 25 wmiel

=

e

i ‘p

25
<

/‘L{,\/\x\ﬁ/\h AN AN

i

; f‘mf\‘q mﬂW\mﬂN\i A ‘|{'\‘\‘ :A\f
uﬁw‘* v’r“”\fr‘ ‘WWM ‘}\f ;

wrw«”
v }J,
ifdl

\Ji Ul W\

{ i {

S
LI =5 ot
10 muin¥ E 008 We - 40 Wil NPIFS .’li'f -JXLM]




QOPLACESs

PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

Electrical Storm in Short-QT Syndrome Successfully Treated

. Isoprenaline and quinidine to calm Brugada VF storm
with Isoproterenol

Guy Furniss
SOK-SITHIKUN BUN, M.D.,* PHILIPPE MAURY, M.D.,i CARLA GIUSTETTO, M.D.,} and
JEAN-CLAUDE DEHARO, M.D.*
From the *Arrhythmias Unit, Department of Cardiology, La Timone University Hospital, Marseille, France; Department of Cardiology,
Rangueil University Hospital, Toulouse, France; and {Division of Cardiology, University of Torino, S. Giovanni Hospital, Torino, Italy e o .
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@ European Heart Journal - Cardiovascular Pharmacotherapy (2017) 3, 108-117 REVIEW
curorean  doit10.1093/ehjcvp/pvw028
e _ Blockade of |,, channels
Arrhythmialelectrophysiology | Reactivation of L, current ] l @ m
Treating arrhythmias with adjunctive Tintracellular K* current

. . o s ©) 4 net repolarizing current |
magnesium: identifying future research =
William L. Baker* Early aneai- ) - T action polf:‘t;a;‘d:er:tsion in

¢ / | to epi- and endocardial cells

l |

Treatment of torsade de pointes with r——
magnesium sulfate | Jrogered automaticity | _ intracardiac repolarization

DaN Tzivoni, M.D., SHMUEL BaNAI, M.D., CLAUDIO SCHUGER, M.D., JESAIA BENHORIN, M.D., \/

ANDRE KEREN, M.D., SHMUEL GOTTLIEB, M.D., AND SHLOMO STERN, M.D.
Unidirectional block and
" intramural re-entry circuit J

Torsades de Pointes l

Hypomagnesemia in heart failure with ventricular

arrhythmias. Beneficial effects of magnesium k1!
h«,—U\LWL | NWL’M VAL

supplementation

L. Ceremuzyniski, ). Gebalska, R. Wotk, E. Makowska
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@ E S C European Heart Journal (2024) 45, 4968-4970

European Society https://doi.org/10.1093/eurheartj/ehae698
of Cardiology

RAPID COMMUNICATIONS
Arrhythmias

Overdrive pacing for ventricular fibrillation
storm after myocardial infarction

Jan Charton ® "?#*, Xavier Bouteiller ® ', Estelle Gandjbakhch @3,

Xavier Waintraub ©® 3, Cedric Klein*, Philippe Maury © °, Pierre Baudinaud © &,

Eloi Marijon ®6, Romain Tixier ® 1’2, Thomas Baudinet ® '2, Frederic Sacher ® 2,
Méléze Hocini ® 2, Michel Haissaguerre ©® "2, and Josselin Duchateau © ">

Overdrive pacing effectively suppressed
recurrent arrhythmias. Neither heart rate nor
QTc intervals were related to pacing response.
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GENERAL CHARACTERISTICS
ge — years (£SD) 67+ 11
[Male sex (%) 9 (83%)
[Post-MI LVEF - % (:5D) p2=n
BASELINE ECG
[Sinus rhythm 7 (92%)
[Bascline frequency — bpm (:SD) o714
Te (Bazett) — ms (:5D) 66 =37
[PVC coupling — ms (<5D) [346 = 54

S TORM MANAGEMENT PRIOR TO OVERDIVE PACING

W'ﬁ ) g

%ﬁ mAA

===

[p-blockers 29 (57%)
[Amiodarone b2 (82%)
Lidocaine B9 (77%)
[Magnesium sulfate ps (55%)
uinidine 1 (2%)
[Decp sedation P9 57%)
Circulatory support [7 (14%)
[Catheter ablation 5 (10%)
LCsD P @%)
UTCOMES AFTER OP
[Response to OP 7 92%)
[peath (18%)

[Shocks pre VS after OP [7: 151 vs 0 [0; 17; p<0.0001

(OVERDRIVE PACING COMPLICATIONS

Lead typd]  Passive temp. lead Activ tion
i 27(53%) 24 (47/)

[Hemodynamic failure 2

[Lead-related complication 8 2

-~
'

et Ny fwmn AN

N

,45//1 ,;AL\(\/ AAAAAA]
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Beta-blocker therapy for long QT syndrome and
catecholaminergic polymorphic ventricular tachycardia:
Are all beta-blockers equivalent?

Michael J. Ackerman, MD, PhD," Silvia G. Priori, MD, PhD,” Anne M. Dubin, MD, FHRS,*
Peter Kowey, MD,® Nicholas J. Linker, MD, FHRS," David Slotwiner, MD, FHRS,*

John Triedman, MD, FHRS, CCDS, CEPS,”” George F. Van Hare, MD, FHRS, CCDS, CEPS,'"
Michael R. Gold, MD, PhD, FHRS (Chair)**

There is substantial consensus among experts that nadolol is the
preferred effective drug therapy in LQTS. Whereas the preference for
nadolol as first-choice agent is established among experts, no
conclusive recommendation can be provided to identify the next best
option.
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Propranolol Versus Metoprolol

for Treatment of Electrical

Storm in Patients With Implantable
Cardioverter-Defibrillator

Sofia Chatzidou, MD, PsD,** Christos Kontogiannis, MD,** Diamantis I. Tsilimigras, MD,"*
Georgios Georgiopoulos, MD, PuD,* Marinos Kosmopoulos, MD,” Elektra Papadopoulou, MD,*

Georgios Vasilopoulos, MD, PuD,* Stylianos Rokas, MD, PuD®

A

No. of Event-Free Patients

6h 12h 18h 24h 30h 36h 42h  48h
Hours

m Group A Propranolol m Group B Metoprolol
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100 4

~
v
1

N
wv
1

Presence of Arrhythmic Events
wv
o

(=)
s

Number at risk

Log-rank test p = 0.001

6 12 18 24 30 36 42 48
Hours Since ICU Admission

GROUPA 30 n 7 6 3 2 2 1
GROUPB 30 23 19 16 14 13 10 7 3

—— Group A Propranolol — Group B Metoprolol

Efficacy and Safety of Landiolol in Patients With Ventricular
Tachyarrhythmias With or Without Renal Impairment

— Subanalysis of the J-Land II Study —

Tsuyoshi Shiga, MD, PhD; Takanori Ikeda, MD, PhD; Wataru Shimizu, MD, PhD;
Koichiro Kinugawa, MD, PhD; Atsuhiro Sakamoto, MD, PhD; Ryozo Nagai, MD, PhD;
Takashi Daimon, PhD; Kaori Oki; Haruka Okamoto; Takeshi Yamashita, MD, PhD




— PLATFORM OF LABORATORIES FOR ADVANCES IN CARDIAC EXPERIENCE

Comparison of 3-Blockers, Amiodarone Plus
B-Blockers, or Sotalol for Prevention of Shocks

From Implantable Cardioverter Defibrillators
The OPTIC Study: A Randomized Trial

Amiodarone plus b-blocker is effective for
preventing these shocks and is more effective
than sotalol but has an increased risk of drug-
related adverse effects.

CONGRESSO RoMA, 25 - 27 Giugno 2026

No. at Risk
B-Blocker
Sotalol

Cumulative Rate of Shock, %

________
I

_________

Amiodarone + B-Blocker

138
134

Amiodarone + B-Blocker 140

4 8 12 16 20 24 28 32 36 40 44 48 52

Time Since Randomization, wk

119 109 91 42
118 108 94 35
124 115 106 56
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Median Events per Hour

. . /
Circulation e o
Volume 92, Issue 11, 1 December 1995; Pages 3264-3272 a::"i:un
https://doi.org/10.1161/01.CIR.92.11.3264 Association.

0.06 —

ARTICLE 004 -

Dose-Ranging Study of Intravenous oar
Amiodarone in Patients With Life-
Threatening Ventricular Tachyarrhyth-

mias s

0 L=

T T T
125 mg/24 hrs 500 mg/24 hrs 1000 mg/24 hrs

Melvin M. Scheinman, Joseph H. Levine, David S. Cannom, Ted .
Friehling, Harry A. Kopelman, Donald A. Chilson, Edward V. Platia,
David J. Wilber, Peter R. Kowey, and 1 for the Intravenous Amiodarone
Multicenter InvestigatorsGroup

@
|

Medii'n HDVT/VF Events
|

1000 MG 500 MG 125 MG

M BASELINE [ oNTHERAPY
N 1000mG T soome 7 125m6
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European Heart Journal (2017) 38, 13291335 CLINICAL RESEARCH .
£unoreAn doi:10.1093/eurheartj/ehw230 Arrhythmig/e[earophysjology
B e L
] =T
. . . 3.3
Randomized comparison of intravenous 5
®
procainamide vs. intravenous amiodarone for the 5
acute treatment of tolerated wide QRS
tachycardia: the PROCAMIO study : ]
Mercedes Ortiz!f, Alfonso Martin2, Fernando Arribas3, Blanca Coll-Vinent?, l 01 J 0.34 { 0.49
Carmen del Arco®, Rafael Peinado® and Jesis Almendral'#t, on Behalf of the o
PROCAMIO Study Investigators meae AEGP)  AE(OP)  Aculesucces
n MCAE in procaniamide MCAE in amiodarone OR (95% CI) P
group (%) group (%)
Including all patients 74 (6/39) 15.4% (15/35) 42.8% 024 (008-073) 0011
Including only patients who were analysed 62 (3/33) 9.1% (12/29) 41.4% 0.14 (0.03-0.57) 0.006
Including only patients with structural heart disease 49 (3/26) 11.5% (10/23) 43.5% 0.17 (0.04-0.73) 0.017
OR adjusted for age and sex 62 (3/33) 9.1% (12/29) 41.4% 0.10 (0.02-0.48) 0.004

OR adjusted® (3/33) 9.1% (12129) 41.4% 0.11 (0.02-0.55)
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Comparison of Procainamide and
Lidocaine in Terminating Sustained
Monomorphic Ventricular Tachycardia

Anton P.M. Gorgels, MD, PhD, Adri van den Dool, Anton Hofs, Rob Mulleneers,
Joep LR.M. Smeets, MD, PhD, Marc A. Vos, PhD, and Hein J.J. Wellens, MD, PhD

55
LIiDO PROC
27 28

+ - =/ \&

16 43
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Antiarrhythmic Drug Therapy for Sustained Ventricular
Arrhythmias Complicating Acute Myocardial Infarction

Jonathan P. Piccini, MD, MHS", Phillip J. Schulte”, Karen S. Pieper, MS", Rajendra H.
Mehta, MD, MS", Harvey D. White, DScT, Frans Van de Werf, MD, PhD%, Diego Ardissino,
MDS, Robert M. Califf, MD!l, Christopher B. Granger, MD", E. Magnus Ohman, MD", and
John H. Alexander, MD, MHS

= No Lidocaine
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Survival at 3 hours ! MHoum 2
0.1 No Lidocaine 352 282 270 268 264 261
Lidocaine 774 885 667 865 680 850
0 T T T
0 5 10 15 20 25 30
Days
Survival at 30 days
NoLidocaine 352 239 230 226 223 220 203
Lidocaine 774 591 578 560 565 550 807
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Deep sedation as temporary
bridge to definitive treatment of
ventricular arrhythmia storm

journals.sagepub.com/home/acc

®SAGE

Johan S Bundgaard, Peter K Jacobsen, Johannes Grand,
Matias G Lindholm, Christian Hassager, Steen Pehrson,
Jesper Kjaergaard and Henning Bundgaard

Treatment prior to sedation Deep sedation Definitive treatment

Intensive care unit Usual clinical care refractory Complete resolution (n = 12)

N=15 deepsedation - [ 0 0 0 ®
l l Partial resolution (n = 2) °
C
g ) No effect (n = 0) °
Usual clinical care: Dead (n =1)
i.e. antiarrhythmics, ICD-therapy, DC @
conversion, antitachycardia pacing, Discharged
temporary pacemaker, ablation, electrolyte alive (14/15)

adjustment RASS -4

CONGRESSO RoMA, 25 - 27 Giugno 2026

25

1l

Patient number

_—1 =2 3 =4 —5

No. of VT episodes
= =
(=] wv

51

— 1
24 hours prior sedation 3 hours post sedation

Time according to sedation

Deep sedation was effective and safe for the
temporary management of malignant VT/VF
refractory to usual treatment. In emergencies,
deep sedation may be widely accessible at
both secondary and tertiary centers and a
clinically useful bridge to definitive treatment
of VT
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Review Article

Dexmedetomidine Reduces Incidences of Ventricular
Arrhythmias in Adult Patients: A Meta-Analysis

Stud Experimental  Control ~ Weight =~ Weight Risk Ratio Risk Ratio
Y Events Total Events Total (fixed %) (random %) MH, Fixed + Random, 95% CI MH, Fixed + Random, 95% CI
Jalonen et al. 1997 1 40 1 40 33 8.4 1.00 [0.06; 15.44] T
Herr et al. 2003 0 148 7 147 235 1.6 0.01 [0.00; 7.16] il n
Corbett et al. 2005 0 43 1 46 3.5 1.5 0.10 [0.00; 62.15] —_—
Shehabi et al. 2009 3 152 5 147 168 314 0.58 [0.14; 2.38] -
Ren et al. 2013 1 81 6 81 19.8 14.3 0.17 [0.02; 1.35] —:
Soltani et al. 2017 3 38 10 38 33.0 429 0.30 [0.09; 1.01] ’
I
Total (fixed effect, 95% CI) 502 499 100.0 -- 0.27 [0.13; 0.57] <
Total (random effects, 95% CI) 100 0.35[0.16; 0.76] <>
Heterogeneity: Tau® = 0; Chi? = 2.78, df = 5 (P = 0.73); 12 0% 0001 011 10 1000
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RESEARCH LETTER

Effectiveness of Deep Sedation for
Patients With Intractable Electrical Storm
Refractory to Antiarrhythmic Drugs
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INTRACTABLE
ELECTRICAL STORM

=g

ANTI-ARRHYTHMIC DRUGS DEEP SEDATION

Q

ACUTE TERMINATION NO ACUTE TERMINATION

0 5 10 15 20 25 30
e i
CONSIDER
INVASIVE HEMODYNAMIC SUPPORT,
NEURAXIAL MODULATION OR
URGENT CATHETER ABLATION
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Stellate Ganglion Blockade
for the Treatment of Refractory
Ventricular Arrhythmias

Marat Fudim, MD, MHS,*" Yawar J. Qadri, MD, PuD,® Nathan H. Waldron, MD, MHS,®

Richard L. Boortz-Marx, MD, MS, Arun Ganesh, MD,“ Chetan B. Patel, MD,* Mihai V. Podgoreanu, MD,"

Albert Y. Sun, MD,? Carmelo A. Milano, MD,° Betty C. Tong, MD, MHS, David H. Harpole, Jr, MD,®
Joseph P. Mathew, MD, MHS, MBA, Jonathan P. Piccini, MD, MHS*"
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Stellate Ganglion Blockade With
Continuous Infusion Versus
Single Injection for Treatment of
Ventricular Arrhythmia Storm

Saket Sanghai, MBBS,* Nicholas J. Abbott, MD,” Thomas A. Dewland, MD,* Charles A. Henrikson, MD,*
Miriam R. Elman, MPH, MS,® Michael Wollenberg, MD,* Ryan Ivie, MD, Julio Gonzalez-Sotomayor, MD,*
Babak Nazer, MD*

Infusion Injection

54% reduction in
VA burden

Continuos
Infusion: 94%
reduction in VA

7/

burden

Pre- Post- Pre-  Post-
SGB SGB SGB SGB
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A B O] — FASTTRACK CLINICAL RESEARCH

European Society  httpsi/doi.org/10.1093/eurheartjlehae021 .
of Cardiology P ¢ 4 Arrhyrhmlas

TH

SCM
Trachea

Electrical storm treatment by percutaneous
stellate ganglion block: the STAR study

1w P Simone Savastano © ¥, Enrico Baldi ® !, Sara Compagnoni'2, Roberto Rordorf ® 1,
5 3 Antonio Sanzo', Francesca Romana Gentile'%, Veronica Dusi © >4, Simone Frea®*,

Carol Gravinese®*, Filippo Maria Cauti®, Gianmarco lannopollo®,

Francesco De Sensi ® 7, Edoardo Gandolfi®, Laura Frigerio®®, Pasquale Crea'®,

Domenico Zagari'!, Matteo Casula ® '?, Giuseppe Sangiorgi'?,

Simone Persampieri", Gabriele DeII’Era's, Giuseppe Patti ©® 15’“,

Claudia Colombo", Giacomo Mugnai'a, Francesco Notaristefano © ",

sG

LCM

Primary efficacy and safety outcome Alberto Barengo",zl}oberta Falcetti;:, Giovanni Battis1ta Perego“, "
Giuseppe D’Angelo”’, Nikita Tanese”", Alessia Currao’, Vito Sgromo*’, and
The study i
92% of patients showed a reduction of ATP/shock " . 3,4,
D = 50% in the 12 hours aer PSGB Gaetano Maria De Ferrari © ™”; the STAR study group
Multicentre longitudinal Only 1 major complication occurred (0.5%)
i -
19 Centres L1 A Per-patient analysis B Per-procedure analysis
131 Patients
n=131 n=184
184 Procedures Significant reduction of the number of 160} sof-
Patients with electrical storm ATP/shocks both in a per-patients and ! p<0.001 5 p<0.001
refractory to standard treatment in a per-procedure analysis 140}~ 701
120 60
The procedure [Y Similar efficacy regardless of the
appearance of anisocoria %‘"’0 N x50
o
2
106 Anatomical approach 5 8of- Laof
78 Ultrasound-guided = = .
Significant reduction of treated arrhythmias <ol 30} v
152 Bolus ) with both anatomical and ultrasound-guided
32 Bolus and infusion approach a0l 20 g
181 Left PSGB &
2 Right PSGB | @ ) Similar and significan effcacy with both methods: 20~ 10
bolus and continuous infusion
o ok
P Similar efficacy in low and high-volume centres 12 hours before the first PSGB 12 hours after the last PSGB 1 hour before each PSGB 1 hour after each PSGB
6 (IQR: 3-15.8) 0(IQR: 0-1) 2 (IQR: 0-6) 0 (IQR:0-0) | I
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Cardiac Sympathetic Denervation for @  6-Month Outcomes in Patients With

Refractory Ventricular Arrhythmias “*  Implantable Cardioverter-Defibrillators
Undergoing Renal Sympathetic

Marmar Vaseghi, MD, PuD,"" Parag Barwad, MD, DM, Federico J. Malavassi Corrales, MD," B

Harikrishna Tandri, MD, MBBS,“ Nilesh Mathuria, MD," Rushil Shah, MBBS," Julie M. Sorg, RN, MSN," Denervat ion for the Treatment Of

Jean Gima, RN, MSN, NP,” Kaushik Mandal, MD, MBBS," Luis C. Saenz Morales, MD," Yash Lokhandwala, MD, DM, Refracto ry Ventricu Ia r Arrhyth mIaS

Kalyanam Shivkumar, MD, PsD*"

Luciana V. Armaganijan, MD, MHS,* Rodolfo Staico, MD, PuD,* Dalmo A.R. Moreira, MD, PuD,*

Renato D. Lopes, MD, PuD, i Paulo T.J. Medeiros, MD, PuD,* Ricardo Habib, MD,* Jonatas Melo Neto, MD,*
Marcelo Katz, MD, PuD, MHS,i Dikran Armaganijan, MD, PuD,* Amanda G.M.R. Sousa, MD, PuD,*

Felix Mahfoud, MD,§|| Alexandre Abizaid, MD, PuD*

Survival

VT/ICD Shock-Free Transplant-Free

021 Prooe Thoracic Epidural Anesthesia Can Be Effective for the Short-Term
00 . . - - ; - Management of Ventricular Tachycardia Storm

0 2 4 6 8 10 12
Follow-Up (Months)

Duc H. Do, MD; Jason Bradfield, MD; Olujimi A. Ajijola, MD, PhD; Marmar Vaseghi, MD, PhD; John Le, MD; Siamak Rahman, MD;

No. at Aman Mahajan, MD, PhD; Akihiko Nogami, MD, PhD; Noel G. Boyle, MD, PhD; Kalyanam Shivkumar, MD, PhD
Risk 98 66 58 50 48 42 37

No. at
Risk 23 13 9 7 7 7 7

Left CSD ——— Bilateral CSD
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TABLE 3 MCS Devices and Their Role in Catheter Ablation for Electrical Storm*®

across the AV provides LV
unloading and augments
cardiac output

TandemHeart  Arterial bypass system with
transseptal LA access and
external pump

Significant increase in cardiac output
Some support during VA
Directly unloads LV

Full cardiac output support
Addition of oxygenation circuit is possible
Some support during VA

Modality Function Advantages Disadvantages
IABP Inflation in diastole increases Easy to place and widely available Primarily effective in sinus rhythm
coronary perfusion; deflation  Lower risk of complications Ineffective at higher heart rates or during VA
during systole reduces Unloads LV by reducing afterload Contraindicated in patients with Al (as with all other
afterload devices)
Modest hemodynamic support
Impella A continuous-flow pump placed Relatively easy to place and widely available Contraindicated in mechanical AV (must cross aortic

valve)
Crowded LVOT limits retro-aortic approach to ablation
Can cause ventricular ectopy
More complications than IABP
Not widely available
Requires transseptal access (leaving a residual ASD)
Large arterial and venous sheaths with risk of vascular
complications

Venoarterial Portable complete Full biventricular cardiac and pulmonary support Large arterial and venous sheaths with risk of vascular
ECMO cardiopulmonary bypass Support during VA or cardiac arrest complications
Can be placed at bedside without fluoroscopy Thromboembolic and bleeding risks
Standard configurations increase LV afterload
A B

CONGRESSO
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MCS may be appropriate:

- In patients with acute ES for
optimizing haemodynamics

- In patients undergoing ablation of
non-tolerated VAs to support mapping
and ablation

- Prophylactically before CA in high-
risk patients, presenting with an ES or
clustered VA
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randomization

ECPR in OHCA o I JAL

DAADNDN AN D

=3

per = - — VA ECMO

time on scene transportation cannulation low-flow duration
Arrest B 19 2 | R |
Prague OHCA B 26 B2 | R
Inception B | 15 B | B |

Three RCTs examined the role of extracorporeal cardiopulmonary resuscitation (ECPR)
in patients following out-of-hospital cardiac arrest (OHCA). Time plays a crucial role in
ECPR, as prognosis strongly correlates negatively with low-flow duration.
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Timing of Ablation and Prognosis of Patients With (O |

Check for
updates

Electrical Storm and Scar-Related Left
Ventricular Dysfunction
Javier Jiménez Candil, MD, PhD**, Juan Carlos Castro, MD", Jesis Hernandez, MD?,
Javier Fernéndez-Portales, MD, PhD”, Manuel Durdn, MD¢, Olga Duran, MDY, Jendri Pérez, MD",

Juliana Elices, MDY, José Luis Morinigo, MD, PhD?, Francisco Martin, MD, PhD",
Carlos Gonzalez-Juanatey, MD PhDY, and Pedro L Sdnchez, MD, PhD*

p=0.01

**
100 100

% 99

80 6**
70
60
- ® No ECMO
40 ®ECMO
30
20
10 . p-o >
0

Catheter Ablation <48 h

p=0.6

Catheter Ablation >48 h
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 PainesdScore | Points__|

n Pulmonary disease 5

- Ischemic cardiomyopathy 6

n NYHA functional class IlI-1IV 6

sponts o

Catheter Ablation for Electrical Storm:
Periprocedural Checklist

U

(W

Primary
arrhythmia

Categorize

MMVT: EPS to identify scar, circuits, or areas of automaticity.
PMVT/VF: EPS to identify triggers.

Structural

Consider edlo CT and/or CMR to identify cardlomyopathy type
and areas of

Optimize

Clinical stability Optimize volume status, renal function, and electrolytes.

Identify and stabilize acute triggers: adrenergic stimuli,

Iggers electrolyte abnormalities, ischemia, etc.
Procedural Planning
Safety Hemodynamic stability achieved?
3 Choice and timing of procedural anticoagulation.
Left ruled out?
Anesthesia Partner with anesthesia team to optimize plan based on
plan anticipated procedure length, inducibility of arrhythmia, etc.
Hemodynamic Use PAINESD score for risk stratification.
support Consider benefits of each MCS modality.
Mechanical aortic or mitral valve?
LV access plan  Anticipated need for epicardial access?

Prior cardiac surgery or pericarditis?
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Mechanical circulatory support for life-threatening arrhythmia: A EW
systematic review :

Silvia Mariani®*, L. Christian Napp®", Valeria Lo Coco ", Thijs S.R. Delnoij “*!, Justin G.L.M. Luermans %',
Rachel M.A. ter Bekke ¢!, Carl Timmermans %!, Tong Li*', Guenes Dogan ®', Jan D. Schmitto®', Jos Maessen !
Bart Maesen “, Roberto Lorusso "'

Effectiveness of Extracorporeal Life Support
for Patients With Cardiogenic Shock Due To
Intractable Arrhythmic Storm

Solene Le Pennec-Prigent, MD**#; Erwan Flecher, MD, PhD*®; Vincent Auffret, MD?34;
Guillaume Leurent, MD**#; Jean-Claude Daubert, MD, PhD"**#; Christophe Leclercq, MD, PhD"*3%;
Philippe Mabo, MD"**#; Jean-Philippe Verhoye, MD, PhD* Raphael P. Martins, MD, PhD!>*#

)

Survival

Bt S Electrophysio_loglcal (EP)
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PAINESD Risk Score

PAINESD 215 [

Prophylactic tMCS
19.5% VA-ECMO
65.1% Impella
9.8% TandemHeart
5.6% IABP®

PAINESD <15
Unstable

Hemodynamic Protection
High Intra-Procedural
EP Study Efficacy
Elective Implantation

Low Risk of
tMCS-related
Complications

10 A —I
Alternating VT/VF and sinus rhythm
08 - 0,8 | l
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3 p<0.001
a
04 - (X
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CLINICAL RESEARCH

Ventricular tachycardia: mapping and ablation

@ ESC Europace (2022) 24, 1112-1118

European Society https:/doi.org/10.1093/europace/euab328
of Cardiology

Ventricular tachycardia characteristics and
outcomes with catheter ablation vs.
antiarrhythmic therapy: insights from the
VANISH trial

Marc W. Deyell ® 1*, Steve Doucettez, Ratika Parkash ® 2, Isabelle Nault3,
Lorne Gula‘, Christopher Grayz, Martin Gardnerz, Laurence D. Sternss,
Jeff S. Healey®, Vidal Essebag ® 7, and John L. Sapp?

B Presentation with electrical storm

Patients presenting with electrical storm
demonstrated similar outcomes to the overall trial
population, with a trend to benefit of catheter
ablation, particularly in those on amiodarone.

Hazard Ratio 4.31 (95% CI 0.55-33.93)
P=0.13
Ablation

L — o

Escalated therapy |

100+ 100+
90 904
Hazard Ratio 2.13 (95% Cl 0.77-5.87)
801 i P=0.14 801
o 07 T Ablation o 7
5 601 " 3 60
S 501 ‘. S 501
@» - (7]
® 401 ey & 407
30 - 30|
201 Escalated therapy @~ ———__ 204
104 104
01— T T r r r 01—
0 1 2 3 4 5 0
Time (years)
# at Risk # at Risk
Ablation 12 7 5 3 3 1 Ablation 3
Escalated 20 Escalated 13
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Circulation

©

Catheter Ablation of Refractory Ventricular
Fibrillation Storm After Myocardial
Infarction

A Multicenter Study

1001
904
804
70+
60+
50
404
30+
204

[ Norecurrence

[ Isolated VT episode

[ Isolated VF episode

B Isolated VF and VT episode
Il Electrical storm

N=68

VT free survival

N=4

Ventricular arrhythmia burden (%)

Pre-procedure Post-procedure
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Successful ventricular tachycardia ablation in patients
with electrical storm reduces recurrences and improves
survival @

Pasquale Vergara, MD, PhD,* Roderick Tung, MD," Marmar Vaseghi, MD, PhD, FHRS,*
Chiara Brombin, PhD,’ David Frankel, MD,H Luigi Di Biase, MD, PhD, ¥

Koichi Nagashima, MD,* Usha Tedrow, MD, MS,” Wendy S. Tzou, MD,**

William H. Sauer, MD,** Nilesh Mathuria, MD, " Shiro Nakahara, MD, PhD,**

Kairav Vakil, MD," Venkat Tholakanahalli, MD,"* T. Jared Bunch, MD, I3, Peter Weiss, MD,H
Timm Dickfeld, MD, ' Rama Vunnam, MD, ™" Dhanunjaya Lakireddy, MD, "

J. David Burkhardt, MD,*** Anna Correra, MD,* Pasquale Santangeli, MD,'

David Callans, MD,! Andrea Natale, MD,*** Francis Marchlinski, MD,

William G. Stevenson, MD," Kalyanam Shivkumar, MD, PhD,* Paolo Della Bella, MD*

1 No Electrical Storm
—r Electrical Storm

p < 0.001

- peogo

VT free Survival

Number
atrisk

T T T T
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IntenS|ty

Lidocaine IVF IV beta-blocker Dexmedetomidine Intra-aortic balloon pump

* Bolus 1-1.5 mg/kg (max 100-120 mg) + Esmolol « Bolus (optional) 0.5-1pg/kg over  « Contraindicated with aortic
+ May repeat 0.5-0.75 mg/kg Q5-10 min x1-2 + Bolus 0.5 mg/kg (may rqnat Q5 min x2) 10 min (typically not recommended aneurysm/dissection, severe aortic

doses (max 300 mg or 3 mg/kg) « Infusion 50-300 ug/kg/min due to risk of hypotension) insufficiency, or peripheral vascular disease
« Infusion 1-2 mg/min (max 4 mg/min) + Propranolol 1-3 mg Q5 min (max 5 mg) « Infusion 0.2-0.7 pg/kg/h « Less effective with tachycardia or atrial
+ Goal serum procainamide concentration: + Metoprolol 2.5-5 mg Q5 min (max 15 mg) (maximum 1.0-1.5 ug/kg/h) fibrillation

+1.5-5 ug/mL
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High-risk patients

+ Hemodynamically unstable VA
+ No functioning ICD

« VA not terminated by ATP

« Incessant arrhythmias

« Failure of AAD therapy

Electrical Risk

ROMA, 25 - 27 Giugno 2026

Recurrent arrhythmias

Step 2: add-on therapies

« IV beta-blocker (eg, esmolol)
« Lidocaine IV

* Dexmedetomidine

l Recurrent arrhythmias

Step 3: rescue therapies
« Stellate ganglion block
» IV procainamide

« General anesthesia

« Urgent ablation

Definitive therapy

« Catheter ablation
« Heart transplant/LVAD
« Palliative care

Hemodynamic Risk

Support

Increasing Hemodynamic
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Conclusions

» Electrical storm is a life-threatening clinical emergency associated with high morbidity and
mortality, requiring prompt recognition and immediate intervention.

« Early identification of reversible triggers and rapid escalation to advanced therapies are essential
to improve arrhythmia control and patient outcomes.

« A stepwise, escalating therapeutic approach allows timely optimization of antiarrhythmic drugs,
device reprogramming, sedation, catheter ablation, and advanced mechanical circulatory support
when indicated.

« Management of electrical storm requires a multidisciplinary team, involving electrophysiologists,
heart failure specialists, intensivists, interventional cardiologists, cardiac surgeons,
anesthesiologists to ensure comprehensive and individualized care.

« Invasive strategies, including stellate ganglion neuromodulation, temporary mechanical
circulatory support (tMCS), and catheter ablation in appropriately selected patients, appear to be
effective in reducing the arrhythmic burden and may represent valuable therapeutic options for

the management of electrical storm. i 0 R R




