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Abstract

Electrical storm due to recurrent ventricular tachycardias (VTs) is a life-threatening
arrhythmic emergency. The authors present a case report of a 69-year-old male
patient with VT storm of non-ischemic etiology. Despite optimal medical treatment
escalated by amiodarone antiarrhythmic drug therapy, the patient experienced
multiple implantable cardioverter defibrillator (ICD) shocks. An electrophysiological
study revealed an epicardial substrate; however, considering the patient’s extreme
obesity and active anticoagulant effect, catheter ablation was deemed to be unfeasible.
Subsequently, mexiletine was added to the patient’s drug regimen, resulting in
successful control of arrhythmias during the following 6 months. Although the
most recent European guidelines for the management of patients with ventricular
arrhythmias mention mexiletine only for the treatment of LQT3 patients, its use for
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treatment-refractory VT storm seems to also be an important indication area.
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Medical history

A 69-year-old male patient had a his-
tory of atrial fibrillation, hyperlipidemia,
extreme obesity (150kg), type 2 dia-
betes mellitus, hypertension and asthma
bronchiale. In 2021, he underwent electri-
cal cardioversion due to a monomorphic
ventricular tachycardia (VT). Echocardio-
graphy showed dilated heart chambers
with reduced left ventricular ejection
fraction (LVEF: 34%), augmented right
ventricular systolic pressure, moderate to
severe tricuspid regurgitation, and mild
to moderate mitral regurgitation. Coro-
nary angiography excluded significant
coronary artery disease. Accordingly, the
medical therapy was optimized and a sec-
ondary prophylactic single-chamber ICD
was implanted (Primo MRI VR DVMD3D1,
Medtronic Inc., Minneapolis, MN, USA).
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Observations

During a series of ambulatory controls,
the patient’s ICD holter recorded multi-
ple adequate shocks due to monomor-
phic VT (~170bpm); antiarrhythmic ther-
apy with amiodarone was subsequently
initiated (beyond the maximal dose of
metoprolol-succinate). Despite the an-
tiarrhythmic drug therapy, the patient ex-
perienced recurrent VT episodes, leading
to multiple ICD shocks, presenting to our
ward in a VT storm on the 19th of January,
2023 (@ Fig. 1).

Diagnosis

Reversible causes as triggering factors of
the arrhythmia could not be identified. De-
spite intravenous amiodarone overloading
his VTs were incessant, requiring multiple
electrical cardioversions and propofol se-
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Fig. 1 < One of the ventric-

dation. Afterwards an electrophysiological
study was performed, that suggested an
epicardial substrate (B Fig. 2).

Therapy and its course

Due to the patient’s extreme obesity an
epicardial access would have only been
possible after surgical preparation. Consid-
ering also the active anticoagulant effect,
a decision was made against the epicardial
ablation due to the significantly increased
procedural risk. Therefore, oral mexiletine
(3%x200 mg) was added to the patient’s
antiarrhythmic drug regimen. With this
escalated antiarrhythmic therapy, the pa-

ICD Implantable cardioverter defibrilla-
tor

LVEF Left ventricular ejection fraction

PVCs Premature ventricular contractions

VF Ventricular fibrillation

VT Ventricular tachycardia

tient stabilized and no more rhythm distur-
bances were observed during his hospital
stay.

During remote and ambulatory follow-
ups, the patient’s ICD recorded no ma-
lignant arrhythmias, indicating successful
control of arrhythmias during the following
6 months. Although the patient experi-
enced tinnitus as a potential side effect,
discontinuation of mexiletine did not al-
leviate the symptom, prompting its rein-
troduction.

Discussion

VT storm is a critical condition character-
ized by recurrentand sustained episodes of
VT, often leading to hemodynamic insta-
bility and life-threatening consequences
[1]. The underlying etiology of VT storm
can vary [2], and the management re-
mains challenging, particularly in patients
with complex medical history and therapy-
resistant arrhythmia [3]. Conventionally,
class Ill antiarrhythmic medication, such

ular tachycardias recorded
and treated by the ICD

as amiodarone and sedation are employed
as the first-line therapy. However, in re-
fractory cases or when ablation is not suc-
cessful or feasible, alternative treatments
need to be explored.

Mexiletine, a class IB antiarrhythmic
drug, has emerged as a potential treat-
ment option for patients with therapy-
refractory ventricular arrhythmias, includ-
ing VT storm [4]. By selectively targeting
the persistent late inward sodium current
(Ina, 1ate), mexiletine offers a promising strat-
egy to suppress arrhythmogenic triggers
and improve outcomes in this high-risk pa-
tientpopulation[5, 6]. By targeting the late
sodium current, mexiletine reduces the
prolonged action potential duration and
abnormal depolarization, thereby stabiliz-
ing the cardiac electrophysiological milieu
[5].

Recently, two systematic reviews were
published regarding the efficacy of mexile-
tine therapy in patients with incessant or
recurrent VT’s. In Van der Ree et al’s sum-
mary, comprising of 221 studies including
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Fig. 2 A A 12-lead ECG(a), focal endocardial activation on the left ventricular electroanatomic map during VT (b) and lack of
endocardial voltage-abnormality during sinus rhythm (c), along with unsuccessful endocardial ablation (red tags) suggested

an epicardial VT substrate

8970 patients, a decrease in ventricular ar-
rhythmias of >50% was observed in 72%
of the studies for PVCs, 64% for VTs, and
33% for VFs [6]. Ali et al's meta-analysis
included four studies with 91 implantable
cardioverter-defibrillator  patients, and
they found a significant decrease in the
number of ventricular arrhythmias (100%
before vs. 60.4% after mexiletine treat-
ment, p<0.001) and appropriate 1CD
shocks (90.9% before vs. 62.5% after
mexiletine treatment, p <0.001) after the
administration of mexiletine [7].

In the presented case, in accordance
with the results of the aforementioned
studies, the addition of mexiletine to the
patient’s drug regimen resulted in a no-
table reduction in the occurrence of ma-
lignant arrhythmias, as evidenced by the
absence of recorded events during re-
mote and ambulatory follow-up. This ob-
servation suggests the potential efficacy
of mexiletine as an adjunctive therapy in
managing refractory VT storm, particularly
when conventional treatment approaches
have proven insufficient [4]. Traditionally,
the combination of class Ill antiarrhyth-
mic drugs (potassium antagonists) such

as amiodarone with class | antiarrhyth-
mic drugs (sodium antagonists) has been
avoided due to the risk of electromechan-
ical uncoupling. However, this risk seems
to be comparatively low if patients are well
monitored during the phase of initiation
and uptitration.

Some gastrointestinal and neurological
side-effects of mexiletine (such as nausea,
gastrointestinal pain, constipation, diar-
rhea, tremor, dizziness, headache, pares-
thesia) deserves monitoring, although
most of these are known to be dose-
related or can be minimized by taking the
drug with food [4, 5].

Notably, the latest European guidelines
for the management of patients with ven-
tricular arrhythmias recommend mexile-
tine as a first-line, genotype-specific treat-
ment strategy for LQT3 patients; however,
its use for therapy refractory VT storm is
not mentioned at all [1].

This case review highlights the chal-
lenges faced in managing patients with VT
storm of a non-ischemic etiology. The ad-
dition of mexiletine to the patient’s drug
regimen demonstrated favorable out-
comes, suggesting its potential efficacy in
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controlling refractory ventricular arrhyth-
mias in VT storm, also when catheter
ablation was not feasible. Further investi-
gation and prospective studies involving
larger patient cohorts are warranted to ex-
plore the role of mexiletine in this patient
population, including the optimal dosing
regimen and long-term safety profile.
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Verwendung von Mexiletin bei therapierefraktarem rezidivierendem
VT-Sturm (VT: ventrikuldre Tachykardie)

Elektrischer Sturm bei rezidivierenden Kammertachykardien ist ein lebensbedrohlicher
arrhythmischer Notfall. Wir prasentieren einen Fallbericht eines 69-jahrigen Mannes
mit VT-Sturm (VT: ventrikulire Tachykardie) nichtischdmischer Atiologie. Trotz
optimierter medikamentdser Therapie, die auch durch eine antiarrhythmische
medikamentdse Therapie mittels Amiodaron eskaliert wurde, erlitt der Patient
mehrere ICD-Schocks (ICD: implantierbarer Kardioverterdefibrillator [,implantable
cardioverter-defibrillator“]). Eine elektrophysiologische Untersuchung ergab ein
epikardiales Substrat. Angesichts der extremen Adipositas des Patienten und der
aktiven gerinnungshemmenden Therapie schien eine Katheterablation eher nicht
durchfiihrbar zu sein. AnschlieBend wurde die medikamentdse Therapie mittels
Mexiletin ergdnzt, was zu einer erfolgreichen Arrhythmiekontrolle {iber einen Zeitraum
von 6 Monaten fiihrte. Obwohl Mexiletin in den neuesten europdischen Leitlinien zur
Therapie von Menschen mit ventrikuldren Arrhythmien nur zur Behandlung von LQT3-
Patienten (LQT3: langes QT-Syndrom Typ 3) erwdhnt wird, scheint sein Einsatz bei
therapierefraktdarem VT-Sturm ebenfalls ein wichtiges Indikationsgebiet zu sein.

Schliisselworter
Mexiletin - Antiarrhythmische Medikamente - Ventrikuldre Arrhythmien - Kammertachykardie -
ICD - Elektrischer Sturm - Natriumkanalblocker
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