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Abstract

The review provides information on new indications that should be guiden the diagnosis and treatment of ventricular ar-
rhythmias in patients with cardiomyopathy. The analysis of modern definitions and classifications of cardiomyopathy is given.
The issues of ventricular arrhythmias in different cardiomyopathy phenotypes, risk stratification of sudden cardiac death and
its prevention are considered in detail.
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0630pHas cTaTba

EBponeickue peKoMeHAALMUKU NO SIeYEHUIO NALMEHTOB
C XXeNnyA04KoBbIMM apUTMUAMMU U NpoPUNAKTUKE
BHe3anHou cepae4yHon cMeptu 2022 ropa:
KapauoMuonaTtum. Yro HoBoro?

T.H. HoBukoga, ®.W. butakosa, B.C. UrHatbesa, B.W. Hosukos, C.A. CaitraHos, B.A. LlepbakoBa

CeBepo-3anapHblii rocyAapCcTBeHHbI MeAULMHCKUIA yHuBepcuTeT UM. U.U. MeunmnkoBa, CankT-leTepbypr, Poccus

AHHoTauums

B o630pe npencraeneHa MHQOpPMaLUMs 0 HOBbIX MOKa3aHMAX, KOTOPbIMM CriefyeT PYKOBOACTBOBATLCA MpU AWArHOCTUKE
W NEYEHWM KeNyJ04KOBbIX HapYLLEHUI PUTMa Y MALMEHTOB C KapAuoMuonaTusMu. [laH aHanus coBpeMeHHbIX onpeseneHuii
U KnaccudmKaumi kapavommonatuin. NoapobHO paccMoTpeHbl BONPOCH! XeJyA04KOBbIX HapYLIEHWA pUTMa Npu pasHbIX de-
HOTMNaX KapAMOMMONATUIA, CTPaTUGMKALMM PUCKA BHE3AMHON CEPLEYHOI CMEPTU M ee NPO(UIAKTUKM.

KnioueBble cnoBa: JKeNynouKoBble apUTMUM; BHe3anHas CepfeyHas CMepTb; AWNaTauMOHHAas KapavuoMWonaTus;
runepTpoduyecKas KapaMoMMONaThs; apuUTMOreHHas KapAMoMUONaTHS; PECTPUKTUBHASA KapANOMMONATUS; HEKOMMNAKTHbIN
MWOKapS, XKemyA04KOB.
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REVIEWS

In the new European recommendations for treating
patients with ventricular arrhythmias (VAs), a large section is
devoted to cardiomyopathies (CMPs). Cardiac arrhythmias are
perhaps one of the key clinical symptoms of these relatively
rare diseases, and sudden cardiac death (SCD) is the classic
complication of most CMPs.

This section focuses on CMPs in the order they are
presented in European recommendations.

Dilated cardiomyopathy (DCM)

DCM is characterized by dilatation and systolic dysfunction
of the left ventricle or both ventricles and is not associated with
ischemic heart disease (IHD) or abnormal hemodynamic loads
(such as arterial hypertension and valvular disease) [1, 2].
SCD occurs in 12% of patients with DCM and accounts for
25%-35% of the overall cause of death in DCM [3-5].

According to the literature, DCM affects 1 per 2500-2700
populations [6, 7]. However, the true incidence is most likely
higher.

The causes of the appearance of DCM in a patient can be
genetic, acquired, or mixed when a genetic predisposition
is formed in the presence of external factors, for example,
the pre- and postpartum period, alcohol abuse, chemotherapy,
and others [8]. Pathogenic mutations are detected in 25-55%
of patients with DCM, with a predominant autosomal dominant
type of inheritance [2]. More often than others, mutations
are found in the titin (TTN) (31%) and lamin (LMNA) (14.3%)
genes [9]. Mutations in genes such as LMNA, PLN (encodes
the phospholamban protein), RBM20 (encodes the splicing
transcription factor), and FLNC (encodes filamin C) are
associated with a high risk of VAs and SCD [10-14]. Carriers
of desmosomal and LMNA mutations have a high incidence
of VAs and SCD, which does not depend on the LV ejection
fraction (EF) [14]. The identification of pathogenic mutations
plays an important role in SCD risk stratification.

The phenotype, particularly in a genetically determined
disease, upon disease onset may not correspond to
the standard criteria for the disease and may change over
time. Thus, in the early disease stages, the patient may
only have a decrease in EF without dilatation of the cardiac
chambers. In this regard, a new category of DCM has been
proposed, that is, hypokinetic nondilated cardiomyopathy
(HNDCM) [8]. HNDCM is characterized by LV or biventricular
global systolic dysfunction (LVEF <45%) without dilatation,
and systolic dysfunction is not associated with abnormal
myocardial stress or coronary artery disease [8]. The 2023
European guidelines for the management of patients with
CMPs made a special attention to this syndrome. It has
been proposed to initially replace the term “hypokinetic
nondilated cardiomyopathy” with “nondilated left ventricular
cardiomyopathy” (NDLVCMP) and then to identify NDLVCMP
as a new independent phenotype of CMPs [15]. The term
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“NDLVCM" introduced in 2023 appears to be a broader concept
than HNDCM. NDLVCMP is characterized by the presence of
LV nonischemic scarring or fatty degeneration, regardless
of the presence or absence of global or local impairment
of wall mobility or isolated global hypokinesia of the LV
walls without scarring. This disease is also characterized by
ventricular rhythm disturbances.

An integrated approach to diagnosing DCM is essential.
The role of echocardiography (EchoCG), particularly in
the early disease stages, is undeniable. Magnetic resonance
imaging (MRI) of the heart with contrast enhancement
enables not only to determine LVEF but also to identify
areas of fibrosis and, by their localization, clarify the etiology
(ischemic, i.e., subendocardial, transmural fibrosis,
corresponding in localization to the blood supply system of
a certain coronary artery; nonischemic, i.e., diffuse interstitial
intramural, subepicardial fibrosis, or subendocardial, but not
corresponding to the blood supply system of a particular
coronary artery) [16, 17]. In addition, MRI findings, along
with genetic data, can contribute to SCD risk stratification
[2]. According to a meta-analysis of 29 studies that pooled
MRI findings from 2,948 patients with DCM, late gadolinium
enhancement (LGE) is associated with an increased risk of
arrhythmic endpoints (VA and SCD), major cardiovascular
events, and all-cause death [18]. A recent study of
1020 patients with DCM revealed that both LGE and LVEF
were risk markers for all-cause and cardiovascular
deaths; however, only LGE was associated with the risk of
SCD [19]. The recommendations emphasize the importance
of performing cardiac MRI with contrast in patients with
DCM/HNDCM.

The registration of electrocardiograms (ECG) is
recommended not only for patients but also for their first-
degree relatives. The presence of pathology of the sinus and
atrioventricular (AV) nodes, most often in combination with
bundle branch blocks, when the disease manifests at a young
age should raise suspicion of LMNA-associated DCM with
a poor prognosis [20].

The recommendations for genetic testing are presented
in Table 1 [2].

The recommendations for examining patients and their
relatives are presented in Table 2 [2].

The 2022 European guidelines provide an algorithm for
risk stratification and primary prevention of sudden cardiac
death in patients with DCM/HNDCM (Fig. 1) [2].

Given the high risk of SCD, patients with DCM need
not only secondary but also primary prevention of SCD.
The 2022 European guidelines provide clear guidance
on who is eligible for primary and secondary prevention
of SCD. Because the main clinical manifestation of
DCM/HNDCM is chronic heart failure (CHF), treatment
of CHF, in accordance with current recommendations,
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is mandatory for at least 3 months before deciding on
implantable cardioverter-defibrillator (ICD) implantation
for the primary prevention of SCD [2]. The patient’s
cardiac function and clinical status after 3 months of
optimal medical therapy (OMT) must be re-evaluated
before the initial prophylactic implantation of an ICD. LVEF
with OMT can be significantly improved in DCM caused by
myocarditis or TTN mutations [2].
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The recommendations for the primary prevention of SCD
are presented in Table 3 [2].

The recommendations for the secondary prevention of
sudden cardiac death are presented in Table 4 [2].

ICDs reduce the risk of not only arrhythmic death but
also death from all causes [2]. Moreover, frequent, painful
ICD shocks worsen the quality of life of the patients.
The implantation of ICDs with antitachycardia pacing (ATP)

Table 1. Recommendations for genetic testing for dilated/hypokinetic nondilated cardiomyopathy
Tabnmua 1. PekoMeHpaLmm no reHeTUHECKOMY TeCTUPOBAHMIO MPY AWNATALMOHHON / TUMOKUHETUYECKON HeMaTaLMOHHON KapAuoMMonaTui

Recommendation Indication Evidence level
class
o . B
Genetic testing including at least the LMNA, PLN, RBM20, and FLNC genes is recommended for
patients with DCM/HNDCM and
— disorders of atrioventricular conduction under the age of 50 years;
or
— with a family history of DCM/HNDCM
or
cases of sudden cardiac death in a first-degree relative (aged < 50 years)
lla o

Genetic testing including at least the LMNA, PLN, RBM20, and FLNC genes should be
recommended for risk stratification in patients with overt sporadic DCM/HNDCM diagnosed at
a young age or when the patient has signs suggestive of a hereditary etiology of the disease

Note: DCM — dilated cardiomyopathy; HNDCM — hypokinetic nondilated cardiomyopathy; LMNA — nuclear lamin gene; PLN — phospholamban gene,
RBM20 — gene encoding a splicing transcription factor; FLNC — filamin C gene.

[pumeyarue: DKMI — punataunonHas kapamomuonatus; THOKMIT — runokuHeTMuecKan HegunataumoHHas kapavmomuonatus; LMNA — reH agepHbIx
namuHoB; PLN — reH ¢oconambana, RBM20 — reH, KOAMPYIOLLMA TPAHCKPUNLMOHHBIA dakTop cnnaiicuHra; FLNC — reH ¢unamuna C.

Table 2. Recommendations for the examination of patients suffering from dilated/hypokinetic non-dilated cardiomyopathy and their
relatives

Tab6nuua 2. PekoMeHaaumm no 06cnefoBaHMI0 NALMEHTOB, CTPAAAILLMX AUNATALMOHHON / TMMOKUHETUHECKOI HeMnaTaLMOHHON Kapauo-
MUONaTHeN, U UX POLCTBEHHUKOB

Recommendation Indication Evidence level
class
) . . . . . lla B
Cardiac MRI with late gadolinium enhancement should be recommended in patients with DCM/
HNDCM to evaluate the etiology and risk of ventricular arrhythmia/SCD.
lla B

In patients with DCM/HNDCM, electrophysiological testing should be recommended if there is
a history of syncope, and the cause remains unexplained after noninvasive evaluation.

First-degree relatives of patients with DCM/HNDCM are advised to undergo an ECG and
echocardiogram if
— the diagnosis was established in an index patient aged < 50 years or clinical signs indicating
a hereditary cause of the disease are present;
or
— the presence of DCM/HNDCM or premature SCD in the family history

An ECG and echocardiogram may be recommended for first-degree relatives of patients with Il c
apparently sporadic DCM/HNDCM

Note: SCD — sudden cardiac death; DCM — dilated cardiomyopathy; HNDCM — hypokinetic nondilated cardiomyopathy; MRl — magnetic resonance
imaging.

[pumeyaHue: BCC — BHe3anHas ceppeyHas cMeptr; AKMIT — punataumonHas kapanomuonatus; THOKMIT — runokuHeTnyeckas HeaunataumoHHas
Kapavommonatusi; MPT — MarHuTHo-pe3oHaHcHas ToMorpagus.

DOl https://doiorg/10.17816/cardarb6/837
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Patient with DCM/HNDCM

CMR (Class lla)

Go to specific sections
( Suspicious of cause requiring specific treatment )—>°—> for specific aetiology-directed management,
“ especially for inflammatory diseases

Family history of DCM/HNDCM or
family history of SCD (<5 0'y, first-degree relative) or AV block < 50y

(Class lla) Genetic testing (Cla

5-year risk of VA > 10%
and LVEF < 50%
or NSVT or AV conduction delay

Pathogenic
mutation
LMNA

< 35% LVEF 36- 50% “
Annual ICD implantation
ICD implantation ( - 9 risk factors? reevaluation (Class lla)

(Class Ila) @ )
0 [ Unexplained syncope ) ICD implantation
(Class lla)

ILR® (Class I) (Class l1a)
“ SMVT inducible

ICD implantation
(Class lla)

Fig. 1. Algorithm for risk stratification and primary prevention of sudden cardiac death in patients with dilated cardiomyopathy/hypokinetic
non-dilated cardiomyopathy [2]

AV — atrioventricular; CMR — cardiac magnetic resonance; DCM — dilated cardiomyopathy; HNDCM — hypokinetic non-dilated
cardiomyopathy; ICD — implantable cardioverter defibrillator; ILR — implantable loop recorder; LMNA — nuclear lamin gene;
LVEF — left ventricular ejection fraction; N — no; NSVT — non-sustained ventricular tachycardia; PES, programmed electrical stimulation;
SCD — sudden cardiac death; SMVT — sustained monomorphic ventricular tachycardia; VA — ventricular arrhythmias; Y — yes

2 Risk factors: unexplained syncope, pathogenic variants in PLN, FLNC, or RBM20, LGE on CMR, inducible SMVT at PES. ®The 2018 ESC
Guidelines for the diagnosis and management of syncope

Puc. 1. Anroput™ cTpatuduKaLmm pucka U nepBuYHO NPOGUNAKTUKW BHE3ANHON CEpLeyHO CMepTU Y MaLMeHTOB C AWNaTaLMoHHON
KapavoMuonaTuen / TMNOKUHETUYECKOW HeiunaTaLMoHHOM KapanoMuonarTuei [2].

AB — atpuoBeHTpuKynsapHas; BCC — BHesanHas cepaeyHan cmepTb; IKMIT — aunataumonHas kapanomuonatus; FTHAKMI — runoku-
HeTUYecKas HeiunatauuoHHas kapanommonartus; A — xenynouxoBele aputMuu; UMP — mMnnaHTMpyeMble NeTieBbie perucTpaTopbl;
WKL — wmMnnantupyeMbliii kapanoBeptep-aedubpunnsatop; JIIK — nebin xenyaodek; MPT — MarHuTHo-pe3oHaHcHas ToMorpadus;
HYT — HeycToiumBa enynouKoBas Taxukapams; YMKT — ycToiiumBas MoHoMopdHast Jenyno4KoBas Taxukapaus; @B — dpakums
Bbibpoca; 30U — anekTpodmsmnonornieckoe uccnesoBanue; LMNA — reH saepHbIX 1aMUHOB

2 0bMopoky, trbpo3 npu MPT cepaua, UHAYLMpyeMble YCTOA4MBLIE MOHOMOPGHbIE XenyA04KoBble TaxuKapaum npu aHao3®N, natoreH-
Hble MyTaumn B LMNA, PLN, FLNC v renax RBMZ20. ® CornacHo pexomenaaumam ESC 2018 roga no AmarHocTuKe 1 fieyeHnio 06MopoKoB

Follow-up

DOl https://doiorg/10.17816/cardar56/837
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Tabnuua 3. PekoMeHaaummu no nepeuyHOI NPodMNaKTMKe BHE3aMHOM CEpAEYHON CMEPTH Y NALMEHTOB, CTPAAAIOLLMX AUNaTaLMOHHON /
TUMOKWHETUYECKOI HEAMNATALMOHHON KapAroMMuonaTHeli

Table 3. Recommendations for the primary prevention of sudden cardiac death in patients suffering from dilated/hypokinetic nondilated
cardiomyopathy

Recommendation Indication Evidence level
class

ICD implantation should be recommended in patients with DCM/HNDCM, symptomatic heart lla
failure (NYHA classes lI-Ill), and LVEF <35% after =3 months of OMT
ICD implantation should be recommended for patients with DCM/HNDCM who have a pathogenic lla B
LMNA mutation if the estimated 5-year risk of life-threatening ventricular arrhythmias is =10%
and in the following cases:

— unstable ventricular tachycardia;

or

— LVEF <50%;

or

— disorders of AV conduction
ICD implantation should be recommended for patients with DCM/HNDCM, LVEF <50%, and lla C
presence of >2 risk factors:

— syncope

— late gadolinium enhancement in cardiac MRI

— inducible sustained monomorphic ventricular tachycardia with endoEPS (electrophysiological
study)

— pathogenic LMNA, PLN, FLNC, and RBM20 mutations

Note: AV — atrioventricular; CMR — cardiac magnetic resonance; DCM — dilated cardiomyopathy; HNDCM — hypokinetic non-dilated cardiomyopathy;
EF — ejection fraction; ICD — implantable cardioverter defibrillator; LV, left ventricul; NYHA, New York Heart Association; LMNA — nuclear lamin gene;
PES — programmed electrical stimulation; PLN — phospholamban gene; RBM20 — gene encoding a splicing transcription factor; FLNC — filamin
C gene. ®Based on the risk calculator LMNA-risk VTA calculator Risk Prediction Score for Life-Threatening Ventricular Tachyarrhythmias in Laminopathies
(https://Imna-risk-vta.fr/).

[lpumeqanue: AB — atpuoBeHTpukynspHoe; [IKMIT — punataumonHas kapamomuonatus; THAKMIT — runokuHeTWdeckas HeaunatauMoHHas Kap-
avomuonatus; UKL — uMnnaHTupyeMmbiii kapanosepTep-aedubpunnartop; JIXK — nesbiit xenyaouek; MPT — MarHuTHo-pe3oHaHcHas ToMorpadus;
OMT — onTuManbHas MefuKaMeHTo3Has Tepanus; ®B — dpakums Bbibpoca; IOU — 3nexTpoduanonoruyeckoe uccnepobaque; NYHA — New York
Heart Association; LMNA — reH snepHbix namuHos; PLN — reH gocdonambana, RBM20 — reH, KOAUPYHOLLMIA TPAHCKPUMLMOHHBIA GaKTop CNaicuHra;
FLNC — reH ¢umnamuna C. @ Puck paccuutbiBaeTcs ¢ nomolubto Kanbkynatopa LMNA-risk VTA calculator Risk Prediction Score for Life-Threatening
Ventricular Tachyarrhythmias in Laminopathies (https://Imna-risk-vta.fr/)

Tabnuua 4. PekoMeHpaLMmM No BTOPUYHOM NPOGUNaKTUKe BHE3anHOM cepAieyHoi CMepTU Y MaLMeHTOB, CTPaAaloLLMX AUNaTaLMoHHON /
TUMOKMHETUYECKON HeaMNaTaLMOHHON KapavoMuonaTvelt

Table 4. Recommendations for secondary prevention of sudden cardiac death in patients suffering from dilated/hypokinetic nondilated
cardiomyopathy

Recommendation Indication Evidence level
class
ICD implantation is recommended for patients with DCM/HNDCM who have experienced sudden B
circulation arrest due to ventricular tachycardia/ventricular fibrillation or hemodynamically
intolerable sustained monomorphic ventricular tachycardia
Catheter ablation in specialized centers should be recommended for patients with DCM/HNDCM lla C
and recurrent, symptomatic, sustained monomorphic ventricular tachycardia, frequent ICD shocks
for sustained monomorphic ventricular tachycardia, and if antiarrhythmic drugs are ineffective,
contraindicated, or intolerant
The addition of amiodarone orally or substitution of a beta blocker with sotalol should be lla B
recommended in patients with DCM/HNDCM and ICD who experience recurrent, symptomatic
ventricular arrhythmias despite optimal device programing and beta-blocker treatment
ICD implantation is recommended in patients with DCM/HNDCM and hemodynamically tolerated lla C

sustained monomorphic ventricular tachycardia

Note: DCM — dilated cardiomyopathy; HNDCM — hypokinetic nondilated cardiomyopathy; ICD — implantable cardioverter defibrillator.

pumeyarue: DKM — punataumonHas kapavomvonatus; M'HAKMIT — runokvHeTnyeckas HegunataumorHas kapavomuonartus; UKL — umnnaHtupye-
Mblii KapAnoBepTep-AedubpunnaTop.

00l https://doiorg/10.17816/cardar56/837
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functionality and optimization of ICD programing can reduce
the number of ICD shocks delivered in response to ventricular
tachycardia (VT); however, additional drug therapy is almost
always required to reduce symptomatic episodes of VA [2].
The recommendations for antiarrhythmic drug selection are
based on the results of the OPTIC trial, where 412 patients
with ICD within 21 days after VT/ventricular fibrillation (VF)
were randomized to three antiarrhythmic treatment groups:
amiodarone plus beta-blocker, sotalol alone, or beta-blocker
alone. The frequency of ICD shocks after 1 year was 10.3% in
the amiodarone and beta-blocker group, 24.3% in the sotalol
group, and 38.5% in the beta-blocker group [21]. Only limited
data are available on the efficiency and safety of sodium
channel blockers in reducing the number of ICD activations
in DCM [2]. They may be useful for reducing VAs only in

Genetic risks and triggers
for VA/SCD VA/SCD

CPVT

—

ar

@
=

S

A

(9]

S

Sarcoid

o

M

DCM

ARVC

rTOF

chronic CAD
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a few patients without severe heart failure and low LVEF.
The recommendations emphasize the need to align the level
of efficiency and drug-related side effects when choosing
antiarrhythmic therapy.

In DCM, monomorphic VTs predominate (Fig. 2), which
are based on the reentry mechanism.

To reduce the number of monomorphic VTs, catheter
ablation can be used in addition to drug therapy. However,
the rate of recurrent VTs after catheterization procedures in
patients with DCM is higher than that in patients with IHD,
the VT-free survival 1 year after a catheter procedure in DCM
is 40.5%, whereas in IHD, it is 57% [22]. Some patients require
repeated procedures, after which the probability of the absence
of recurrence of arrhythmia increases. When the arrhythmic
focus is subepicardial, epicardial ablation is required in

Dominant subtype
of VA (%)

PVT
MVT

PVT
MVT

PVT
MVT

PVT
MVT

PVT
MVT

PVT
MVT

PVT
MVT

PVT
MVT

PVT
MVT

PVT
MVT

Fig. 2. Genetic risk for VA/SCD, typical triggers for VA/SCD, age at presentation with VA/SCD, sex predominance, and typical VA in different
diseases associated with VA/SCD

— presence of genetic risks; — trigger — physical and emotional stress;

— syncope during sleep; —trigger — a sharp sound; — trigger — physical stress
ACS — acute coronary syndrome; ARVC — arrhythmogenic right ventricular cardiomyopathy; BrS — Brugada syndrome;
CAD — coronary artery disease; CPVT — catecholaminergic polymorphic ventricular tachycardia; DCM — dilated cardiomyopathy;
HCM — hypertrophic cardiomyopathy; LQT — long QT syndrome; MVT — monomorphic ventricular tachycardia; PYT — polymorphic
ventricular tachycardia; rTOF — repaired tetralogy of Fallot; SCD — sudden cardiac death; VA — ventricular arrhythmia
Puc. 2. TeHeTUYECKUIN PUCK ENYLOYKOBOM apuUTMUM / BHE3aMHOW CEpAEYHON CMEpPTU, TUMUYHBIE TPUTTEPbI XENYL0UKOBOW apuTMum /
BHE3aMHOM CepAe4HON CMepTH, BO3PACT Npu MOSBNEHUN XeNYA0YKOBONA apuUTMUM / BHe3arHoOM cepAeqHon cMepTH, npeobnaaanme nona
W BapuaHT TUMWYHOM JKENy[0YKOBOM apuUTMUM MpY PasninyHbIX 3a60/1eBaHUSAX, CBA3AHHBIX C XeNyLO4KOBON apUTMUeN / BHe3anHoM cep-
[Je4HON cMepTbio [2]

— Ha/MyMe reHETUYECKUX PUCKOB; — Tpurrep — GU3NYeCcKas 1 IMOLMOHANbHas Harpy3Ku; — Tpurrep — nna.aHue,
HbIpSHUE; — CMHKOMaNbHbIE COCTOAHMS BO CHE;  — TPUITEp — PE3KUIA 3BYK; — Tpurrep — ¢mM3nyecKan Harpyska
BCC — BHesanHas ceppedHas cMepTb; A — xenypnoukosble aputMun; MMKT — MoHOMopdHas enyaoukoBass TaxuKapaus;
KT — nonuMopdHan xenyaouKoBas TaxMKapaus

— trigger — swimming, diving;

DOl https://doiorg/10.17816/cardar56/837
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Table 5. General recommendations for patients with mutations in genes encoding lamin
Ta6nmua 5. 061ume peKoMeHaLUmMK 19 NaLMEHTOB C MyTalyeli FeHoB, KOLMPYIOLUMX CUHTE3 NIAMUHOB

Recommendation

Indication
class

Evidence level

Patients with DCM/HNDCM and the LMNA mutation are not recommended to participate in high-

intensity training, including competitive sports

©

Note: DCM — dilated cardiomyopathy; HNDCM — hypokinetic nondilated cardiomyopathy; LMNA — nuclear lamin gene.
pumeyarue: JKMIN — punataumoHHas kapavommonatus; FTHOKMI — runokuHeTuyeckas HeaunataumoHHas Kkapavommonatus; LMNA — reH spepHbIx

JIaMUHOB.

27%-30% of the procedures [22, 23]. The outcome is
particularly poor in patients with pathogenic LMNA mutations.
Because of the deep transmural, anteroseptal location of
the substrate, transcoronary ethanol ablation, bipolar ablation,
and surgical ablation may be required [24-26].

The general recommendations for patients with LMNA
mutations are presented in Table 5.

Arrhythmogenic right ventricular
cardiomyopathy (ACM)

ACM is characterized by the replacement of
the myocardium with fibrous and fatty tissue [27]. Currently,
it is more correct to talk about ACM of both ventricles [28].
The prevalence of ACM in the population ranges from 1:1000
to 1:5000 [29]. Most often, ACM is caused by pathogenic
mutations in desmosomal genes (Dsc2, desmacollin-2; Dsg2,
desmoglein-2; Dsp, desmoplakin; Pkg, plakoglobin; Pkp2,
plakophilin-2) and less often in nondesmosomal genes.

Similar to DCM, in ACM, some mutations are associated
with a high risk of developing VA at a young age [30, 311.
The diagnosis of ACM is complex and requires searching and
assessing certain criteria. Although the recommendations
contain a reference in Guidelines 2022 to the publication
of Corrado et al. (2020) [28], the criteria for diagnosing
ACM are not the 2020 Padua criteria but the previous 2010
criteria [32]. As an advantage, the Padua criteria provide
an algorithm for diagnosing not only the right ventricular
but also the LV process. Figure 3 presents the ECG of our
16-year-old patient with arrhythmogenic cardiomyopathy.
ECG was performed during sinus rhythm. At the beginning
of the recording, the moment of the cessation of unstable
polymorphic VT (three complexes) was recorded. In addition,
frequent polymorphic single and paired premature ventricular
complexes (PVC) of the bigeminy type were noted. The major
Padua criterion for the diagnosis of right ventricular ACM
was identified, namely, inverted T waves in right precordial

Fig. 3. Electrocardiogram of a patient suffering from biventricular arrhythmogenic cardiomyopathy (explanation in the text)
Puc. 3. 3nekTpoKapavorpaMMa naumeHTa, CTpaaaloLLero GMBEHTPUKYNSPHON apuUTMOreHHoI KapavMoMuonaTueit (00bAcHeH e B TeKCTe)
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leads V1, V2, and V3 in a patient with complete pubertal
development, and the absence of complete right bundle
branch block. In addition, minor Padua criteria were noted
for the diagnosis of LV ACM, which are inverted T waves in
left precordial leads V4-Vé in the absence of complete left
bundle branch (LBB) block and low-amplitude QRS (< 0.5 mV
peak-to-peak) in the limb leads to the absence of obesity,
emphysema, and pericardial effusion.

Figure 4 presents the ECG of one of the patients with
right ventricular ACM during classical sustained VT, which
is @ major criteria for diagnosing right ventricular ACM —
VT with QRS morphology similar to LBB block, causing
the deviation of the electrical axis to the left upward (not from
the right ventricle (RV) outflow tract, the focus is located in
the area of the RV free wall).

During the natural disease course in patients with ACM
who have not been implanted with ICD, cardiac arrest occurs
in 4.6%—6.1% of cases [33-36]. Because of the high incidence
of VA and SCD in ACM, risk stratification of adverse arrhythmic
events is required. In 16%—-19% of cases, the indication
for ICD is rapid VT (=250 beats/min) or VF, which are
considered surrogate markers of a potentially life-threatening
event [37-40]. Recently, a risk model was developed to predict
any persistent VA in ACM based on the analysis of the disease
course of 528 patients with an established diagnosis of ACM
and no history of VA. During model development, age, sex,
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arrhythmic syncope, nonsustained VT, number of ventricular
PVC, number of leads with T-wave inversion, and RV EF
(c-index 0.77) were collected [41]. Another model for predicting
life-threatening VA was proposed based on the analysis of
864 patients with ACM, which included male sex, age, number
of ventricular PVC within 24 h, and number of leads with
T-wave inversion (c-index 0.74) as predictors [41]. However,
validation studies are required before these risk models can
be recommended for clinical use [2].

The recommendations for the diagnostics and
management of patients with arrhythmogenic cardiomyopathy
are presented in Table 6 [2].

The recommendations for the risk stratification and
primary prevention of SCD are presented in Table 7 [2].

RV and LV dysfunctions are associated with high
arrhythmic risk. The guidelines state that EF thresholds
for indications for ICD implantation are difficult to define;
however, even asymptomatic patients with severe RV
dysfunction (right ventricular area fraction change < 17%
or RV EF < 35%) should be advised to implant an ICD for
the primary prevention of SCD. Similarly, patients with ACM
with significant LV disease (LVEF < 35%) are candidates
for ICD implantation according to current ICD guidelines for
DCM [2]. An ICD for the primary prevention of SCD should
also be recommended in patients with symptomatic ACM
(presyncope or palpitations suggestive of VA) and moderate

Fig. 4. Electrocardiogram of a patient suffering from right ventricular arrhythmogenic cardiomyopathy, at the time of tipical ventricular

tachycardia (explanation in text)

Puc. 4. InexTpoKapamorpaMMa nauMeHTa, CTpafaloLLero npaBoXesynoyKoBOA apuUTMOreHHoN KapaMoMUonaTheid, BO BpeMs TUMMYHOI

JKeNyL04YKOBOM TaxuKapamm (06bACHeHWe B TEKCTe)
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Table 6. Recommendations for the diagnosis and management of patients suffering from arrhythmogenic cardiomyopathy
Tabnuua 6. PekoMeHaLMM N0 AUATHOCTUKE U BELLEHWIO MaLMEHTOB, CTPALAloOLLMX apUTMOTEHHO KapA1oM1onaTHeit

Recommendation Indication Evidence level
class
Cardiac MRI is recommended for patients with suspected ACM B
Genetic counseling and testing are recommended for patients with suspected or established
ACM diagnosis
Patients diagnosed with ACM are advised to avoid high-intensity physical exercise B
Avoidance of high-intensity physical exercise may be recommended for carriers b C
of ACM-associated pathogenic mutations and those without the phenotype
Beta-blocker therapy may be recommended for all patients with an established diagnosis of ACM b C

Note: ACM — arrhythmogenic cardiomyopathy; MRl — magnetic resonance imaging.
pumeyaHue: AKMIT — apuTtMoreHHas kapAnomMuonaTusi; MPT — MarHuTHo-pe3oHaHcHas ToMorpagus.

Table 7. Recommendations for risk stratification and primary prevention of sudden death in arrhythmogenic cardiomyopathy
Tabnuua 7. PeoMeHAaLMM MO CTPaTUGUKALIMM PUCKa U NEPBUYHOI NPOdUIaKTVKe BHE3aMHON CMepT Npy apUTMOreHHO KapaMoM1onaTi

Recommendation Indication Evidence level
class
ICD implantation is recommended for patients with a definite diagnosis of ACM and lla B
arrhythmogenic syncope
ICD implantation is recommended for patients with an established diagnosis of ACM and lla C
a significant decrease in RV systolic function or LV dysfunction
ICD implantation should be recommended in symptomatic patientsa with an established lla o
diagnosis of ACM, moderate RV or LV dysfunction or nonsustained ventricular tachycardia, or
electrophysiologically induced sustained monomorphic ventricular tachycardia
In patients with ACM and symptoms suggestive of ventricular arrhythmia, electrophysiological b C

testing may be recommended for risk stratification

Note: ACM — arrhythmogenic cardiomyopathy; ICD — implantable cardioverter defibrillator; LV — left ventricle; RV — right ventricle. 2 Presyncope or
palpitations indicating ventricular arrhythmias.

pumeyanue: AKMI — aputMmoreHHas kKapauvomumonatus; UKL — uMnnantupyeMbln kapauoBepTep-aedubpunnstop; JIK — nesbiit enypouek;
MK — npasblit xxenynoyex. 2 MpesobMopoyHble COCTOSHUS UM yyallleHHoe cepaLedbueHme, YKa3biBatOLLEe Ha XKeNyLoUKOBbIE apUTMUN.

Table 8. Recommendations for secondary prevention of sudden death and treatment of ventricular arrhythmias in arrhythmogenic
cardiomyopathy
Tabnuua 8. PekoMeHaaLMM No BTOPUYHON MPOGUIAKTMKE BHE3AMHOWM CMEPTH U JIEYEHMIO JKeTyA04YKOBbIX apUTMUiA

Recommendation Indication Evidence level
class

ICD implantation is recommended in patients with ACM and ventricular tachycardia or ventricular C
fibrillation accompanied by hemodynamic instability
In patients with ACM and nonsustained or sustained ventricular tachycardia, beta-blocker therapy o
is recommended
In patients with ACM and recurrent symptomatic sustained monomorphic ventricular tachycardia lla €
or ICD shocks for sustained monomorphic ventricular tachycardia despite beta-blocker therapy,
catheter ablation should be recommended in specialized centers
Patients with ACM and indications for an ICD should be recommended to install a device with lla B
the ability to program anti-tachycardia pacing to relieve sustained monomorphic ventricular
tachycardia
ICD implantation is recommended for patients with ACM with hemodynamically tolerated sustained lla C
monomorphic ventricular tachycardia
Patients with ACM and recurrent symptomatic ventricular tachycardia despite beta-blocker therapy lla C

should be treated with other antiarrhythmic agents

Note: ACM — arrhythmogenic cardiomyopathy; ICD — implantable cardioverter defibrillator.
[pumeqaHue: AKMIT — aputMoreHHas kapanomuonatus; MK — uMnnaHTupyeMblid kapavosepTep-gedubpunnarop.
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Table 9. Recommendations for the management of relatives of a patient with arrhythmogenic cardiomyopathy
Tabnuua 9. PekoMeHaaums no BefieHMI0 POACTBEHHUKOB 60/IbHOTO apUTMOreHHON KapaMoMuonaTmien

Knacc YpoBeHb
PexkoMeHpaauus .
noKasaHuu AO0Ka3aTeJIbHOCTU
First-degree relatives of patients with ACM an electrocardiogram and echocardiogram are o

recommended

Note: ACM — arrhythmogenic cardiomyopathy.
[pumeyaHue: AKMIT — apuTMoreHHas KapAuMoMMonaTus.

RV dysfunction (EF of 40%-35%) and/or moderate LV
dysfunction (EF of 45%-35%) [2].

The recommendations for the secondary prevention
of sudden cardiac death and treatment of ventricular
arrhythmias are presented in Table 8 [2].

Beta-blockers are recommended as first-line therapy
in both symptomatic and asymptomatic cases, although
this is not supported by clinical trial data [2]. Sotalol is
notably effective in preventing the reproducibility of VT
during electrophysiological tests [43]; however, it does not
suppress clinically significant arrhythmias in real life [43, 44].
Treatment with amiodarone or class 1 drugs is associated
with a trend toward lower recurrent VT rates compared with
sotalol [45]. The addition of flecainide to beta-blockers or
sotalol was useful in a small group of patients [46]. Note that
first-class drugs are contraindicated in patients with reduced
EF. Catheter ablation may be an alternative to drug therapy.
When choosing a therapeutic strategy, potential risks, drug
side effects, and patient preferences must be considered [47].

The recommendations for managing relatives of patients
with ACM are presented in Table 9 [2].

Hypertrophic cardiomyopathy (HCM)

HCM is a disease characterized by an increase in LV wall
thickness in the absence of pathological conditions associated
with myocardial load, such as arterial hypertension or
valvular diseases [1, 48].

Mutations in genes encoding the synthesis of sarcomeric
proteins (myosin binding protein C [MYBPC3], myosin heavy
chains [MYH7], cardiac troponin T [TNNT2], cardiac troponin |
[TNNI3], and a-tropomyosin [TPM1], essential and regulatory
light chains myosin [MYL3 and MYL2], and actin [ACTS]) are
detected in 30%—60% of patients, most often in those with
HCM diagnosed at a young age or with a family history of HCM
[49, 50]. The recommendations emphasize the need for genetic
testing of probands and screening of first-degree relatives.

In adults, the estimated prevalence of HCM is 1 per
500 populations [51]. Among children, the rate is much lower.

According to previous studies, annual mortality in HCM
ranges from 0.5% to 2% [2, 48, 52]. Most HCM-associated
deaths in patients aged up to 60 years occur suddenly,
whereas older patients more often die from stroke, heart
failure, obstruction, or supraventricular arrhythmias.
The annual incidence of SCD or related ICD activation is
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approximately 0.8%; however, it largely depends on the age
and risk profile of a patient [53-56]. SCD can also be triggered
by exercise and participation in competitive sports [57].

Planning a management strategy for a patient with
HCM begins with stratifying the risk of sudden cardiac
death. A 5-year risk stratification scale for SCD has been
developed based on seven factors, namely, age, LV wall
thickness, left atrial (LA) dimension, LV outflow tract (LVOT)
obstruction, nonsustained VT, unexplained syncope, and
family history of SCD (HCM Risk-SCD: https://doc2do.com/
hcm/webHCM.html) [2]. The calculator is not intended for
evaluating professional athletes or persons with metabolic
and infiltrative diseases, after myectomy or ethanol
septal ablation. To stratify the risk of SCD in children
(1-16 years), a special pediatric HCM risk-kids model
was recently developed, including unexplained syncope,
maximum LV wall thickness, LA diameter, LVOT gradient,
and nonsustained VT (https://hcmriskkids.org) [2, 58].

The 2022 guidelines emphasize additional factors that are
not reflected in the SCD risk model that should be considered
in patients at intermediate or low estimated risk. Important
additional factors include LV systolic dysfunction, aneurysm
in the LV apex, extensive areas of late signal enhancement
on contrast-enhanced cardiac MRI corresponding to fibro-
sis, and presence of single or multiple sarcomeric mutations
[50, 59-64]. The identification of large areas of late MRI sig-
nal enhancement (>15% of the LV mass) has been proposed
as a good predictor of SCD. However, fibrosis thresholds are
sometimes difficult to use because the quantification of late sig-
nal enhancement depends on the method by which the MR im-
age was acquired and the type and amount of contrast used [2].

Because new risk factors may emerge in a patient’s life,
periodic risk reassessment is an essential part of long-term
patient follow-up.

The advisability of the electrophysiological test to
induce VA in HCM, according to the recommendations, is
controversial because according to the literature, rhythm
disturbances obtained with the electrophysiological test are
considered nonspecific, although there are other points of
view [65, 66].

The recommendations for risk stratification, prevention
of sudden cardiac death, and treatment of ventricular
arrhythmias in hypertrophic cardiomyopathy are presented
in Table 10 [2].
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Table 10. Recommendations for risk stratification, prevention of sudden cardiac death, and treatment of ventricular arrhythmias in
hypertrophic cardiomyopathy

Ta6numua 10. PekoMeHpaumm no ctpatdmKaLmMy pucka, NpoduiaKTvKe BHE3aNHOM CepAeUHON CMEPTU U JIEYEHMIO JKEMYL0YKOBbIX apUTMUI
npyu runepTpodu4ecKoii KapAnoM1onaTm

Indication

Evidence level
class

Recommendation

Diagnostic evaluation and general recommendations

MRI with late gadolinium enhancement is recommended for diagnostic evaluation in a patient B
with HCM
Genetic counseling and testing are recommended for patients with HCM. B

High-intensity exercise may be recommended in asymptomatic adult patients with HCM without 1] C
risk markers for SCD

Risk stratification and primary prevention of SCD

It is recommended to assess the 5-year risk of SCD at initial diagnosis and thereafter at intervals C
of 1-3 years or in case of a change in the patient’s clinical status

ICD implantation should be recommended in patients aged 16 years or more with an estimated lla B
5-year risk of SCD = 6%
ICD implantation should be recommended for HCM in patients aged 16 years or more with an lla B

intermediate 5-year risk of SCD (4%—-6%) if they have the following:
a) extensive late gadolinium enhancement on cardiac MRI (usually > 15% of the LV mass)
or
b) LVEF < 50%
or
¢) abnormal blood pressure response during an exercise test
or
d) aneurysms of the LV apex
or
e) sarcomeric pathogenic mutation

ICD implantation may be recommended for HCM in patients aged 16 years or more with an 1] B
estimated 5-year risk of SCD of 4%—6% without additional risk factors

ICD implantation may be recommended for HCM in patients aged 16 years or more with a low ] B
estimated 5-year risk of sudden cardiac death (< 4%) and

a) significant late gadolinium enhancement on MRI (= 15% of the LV mass);

or

b) LVEF < 50%;

or

¢) LV apical aneurysm

In children younger than 16 years with HCM and an estimated 5-year risk of sudden death > 6% lla B
(based on the HCM rish-kids assessment), ICD implantation should be recommended

Secondary prevention of SCD and treatment of VA

ICD implantation is recommended for patients with HCM with hemodynamically intolerable VT or VF - B

In patients with HCM and hemodynamically tolerated sustained VT, the implantation of an ICD lla C
should be recommended

In patients with HCM and recurrent, symptomatic VA, or recurrent ICD activations, treatment with lla o
antiarrhythmic drugs should be recommended

Catheter ablation in specialized centers may be recommended for some HCM patients llb C
with recurrent, symptomatic, sustained monomorphic VT or frequent ICD activation caused

by sustained monomorphic VT when antiarrhythmic drugs are ineffective, intolerant, or

contraindicated.

Management of relatives of a patient with HCM

First-degree relatives of patients with HCM are recommended to undergo ECG and o
echocardiographic examination

Note: SCD — sudden cardiac death; HCM — hypertrophic cardiomyopathy; VA — ventricular arrhythmias; VT — ventricular tachycardia;
ICD — implantable cardioverter defirillator; LV — left ventricle; MRl — magnetic resonance imaging; EF — ejection fraction; VF — ventricular fibrillation.
lMpumeyaHue: BCC — BHe3anHas cepaeyHas cMepTb; TKMI — runeptpoduyeckas kapanomuonatus; A — xenyaoukoBble aputMum; T — xenypou-
KoBas Taxukapaus; MK, — uMnnantupyeMbiin Kapavoseptep-aedupunnstop; S — nesbiit xenynouek; MPT — MarHuTHo-pe3oHaHcHas ToMorpadus;
OB — dpakumsa Bbibpoca; O — dubpunnaums xenyLouKos.
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Patients who experience cardiac arrest due to VT/VF
or hemodynamically intolerable VT are at high risk of life-
threatening VA and require an ICD for secondary prevention of
SCD [2, 48, 67-69]. Following ICD implantation for primary or
secondary prevention of SCD, the most common documented
subtype of VA is sustained monomorphic VT, in which ATP is
successful in 69%—-76.5% of all episodes. In this regard, du-
ring implantation, preference should be given to ICDs with ATP
functionality [70-72]. No randomized clinical or cohort studies
have confirmed the important role of medications in prevent-
ing SCD in HCM [2, 48, 73]. Amiodarone can reduce the num-
ber of VA; however, data on its effectiveness in preventing
SCD are inconsistent [73, 74]. Disopyramide and beta-blockers
are effective in controlling symptoms and LVOT obstruction;
however, no evidence shows that they reduce the risk of
SCD [2, 48]. Similarly, surgical myectomy or ethanol ablation is
not recommended to reduce the SCD risk in patients with LVOT
obstruction [2, 48]. Despite the lack of clear data on the effi-
ciency of antiarrhythmic drugs, beta-blockers, amiodarone, so-
talol, and sodium channel blockers are prescribed to patients
with HCM and symptomatic VAs [2]. Catheter ablation may also
be used in carefully selected patients with HCM and sustained
monomorphic VT for whom antiarrhythmic drugs are ineffec-
tive, contraindicated, or intolerable. The recommendations
emphasize that the results after ablation for HCM are worse
than those for other diseases of nonischemic etiology [75-77].

Left ventricular non-compaction (LVNC)

Since 1995, along with HCM, DCM, RCM, and ACM,
a group of “unclassified” cardiomyopathies has been
identified, including LVNC or noncompact cardiomyopathy
(NCM) and Takotsubo syndrome. In the 2023 European
Society of Cardiology guidelines on cardiomyopathies,
the concept of “unclassified” cardiomyopathies was abolished
and replaced by “syndromes associated with cardiomyopathic
phenotypes” [15]. Taking into account the change in
the approach to the classification of cardiomyopathies,
the 2023 recommendations propose using the term “left
ventricle hypertrabecularity” instead of LVNC.

In this article, we use the term LVNC because
this is the term used in the 2022 European guidelines
for the treatment of ventricular arrhythmias and
the prevention of SCD. LVNC includes a heterogeneous
group of phenotypically different diseases characterized by
specific changes in the LV myocardium and sometimes RV
myocardium [2, 78-80]. A structural pathology common to
all phenotypes is abnormal trabeculae in the LV/RV or both
ventricles, most often in the apical region [78-80]. Figure 5
presents an echocardiogram of one of our patients.

LVNC may include LV dilatation, LV hypertrophy, systolic
dysfunction, diastolic dysfunction, or both, and it may be
associated with various congenital heart defects [78-80].
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Fig. 5. Echocardiogram of a patient with left ventricular
hypertrabeculation. Apical 4-chamber view. Noteworthy is the
dilatation of the left ventricle and pronounced trabecularity in the
area at the apex

Puc. 5. 3xokapavorpaMMa naumeHTa, UMeloLLiero runepTpabeky-
NAPHOCTb MUOKapAa NIeBO0 JKeNyaouKka. BepxylweyHas 4-kamep-
Has nosvuus. 06palualoT Ha cebs BHUMaHWe AunaTauus IeBoro
KeNy04Ka W BbipaXKeHHast TPabeKynsipHOCTb B 0611aCTU BEPXYLLKH

Clinically, the disease manifests as CHF, life-threatening
VAs, complete AV block, and bundle branch blocks. Up to
nine variants of the disease, hemodynamically and clinically
occurring differently [79, 80]:

1) Isolated or benign form: LVNC with structural changes,
absent hemodynamic disturbances, and clinical signs
(registered in athletes and pregnant women);

2) Arrhythmogenic form: the main clinical manifestation
is cardiac arrhythmia, primarily VA;

3) Dilated form: in addition to characteristic morphological
changes, there is dilation and decreased contractility of the LV;

4) Hypertrophic form, with no pronounced dilatation,
but with myocardial hypertrophy, primarily thickening of
the myocardium, which is not involved in the noncompaction
process;

5) “Mixed” form of non-compaction;

6) Restrictive form, in which severe diastolic dysfunction
predominates;

7) Biventricular form of the non-compaction;

8) Excessive trabecularity of the RV with a normal
structure of the LV;

9) Combination of non-compaction with congenital heart
defects.

The association of the disease with genetic abnormalities
is detected in 30%-50% of patients. Several genes encoding
sarcomeric or cytoskeletal proteins have been identified;
however, the identified genetic abnormalities occur not only
in NCM but also in other cardiomyopathies, including Barth
syndrome [79, 80].

Diagnostics of non-compaction are difficult; various pro-
posed diagnostic criteria have not yet been validated, and
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Table 11. Recommendations for cardioverter defibrillator implantation in left ventricular non-compaction
Ta6nuua 11. PekoMeHaLUMmM No UMNaHTaLUmu KapauoBepTepa-Aedmbpuanatopa npyu HEKOMNAaKTHOM MUOKapAE JIEBOr0 JKeNyouKa

Recommendation Indication Evidence level
class
lla (0

In patients with noncompact cardiomyopathy diagnosed according to MRI or echocardiographic

findings, ICD implantation should be recommended for primary prevention of SCD for the same

indications as for DCM/HNDCM.

Note: SCD — sudden cardiac death; DCM — dilated cardiomyopathy; HNDCM — hypokinetic nondilated cardiomyopathy; ICD — implantable cardioverter

defibrillator, MRI — magnetic resonance imaging.

lMpumeyaHue: BCC — BHe3anHan cepaeyHas cMeptb; JAKMI — punataumonHas kapanommonatus; THOKMIT — runokuHeTMYecKas HeAunaTaLMoHHan
Kapavommonatus; MK — umnnaHTupyeMbint KapanosepTep-aedubpunnatop: MPT — MarHMTHO-pe3oHaHCHas ToMorpagus.

Table 12. Recommendations for implantation of a cardioverter-defibrillator in patients with cardiac amyloidosis
Tabnuua 12. PekoMeHAaLmMM Mo UMMTaHTaLmMKU KapavoBepTepa-aedubpunnsTopa naumeHTaM, CTpagatoLuUM aMUIona030M cepaua

Recommendation Indication Evidence level
class
lla C

ICD should be recommended in patients with light-chain amyloidosis or transthyretin-associated

amyloid CMP and hemodynamically intolerable VT

Note: VT — ventricular tachycardia; ICD — implantable cardioverter defibrillator; CMP — cardiomyopathy.
Mpumeyarue: T — xenynoukoBas Taxukapaus; UKL — uMnnaHTUpyeMblit KapavoBepTep-aedubpunnstop; KM — kapavomuonatus.

none of them are given as diagnostic criteria in the recom-
mendations. Cardiovascular mortality in patients with NCM
is similar to that in patients with DCM [81]. The detection of
focal fibrosis on contrast-enhanced MRI is associated with
serious cardiovascular events, including arrhythmic events
[82]. However, the risk stratification criteria for SCD in NCM
have not yet been developed. Thus, in the future, combining
MRI criteria with genetic testing data may overcome the cur-
rent uncertainty regarding risk stratification for adverse
events in NCM [2, 83]. In the meantime, when deciding on
ICD implantation for diagnosed NCM, the criteria recommend-
ed for DCM/HNDCM should be used. The recommendations for
ICD implantation for LVNC are presented in Table 11 [2].

Restrictive cardiomyopathy (RCM)

The RCM phenotype is rare and can result from various
causes, including genetically determined and acquired
interstitial fibrosis, infiltrative disorders (e.g., amyloidosis),
and storage diseases (e.g., Anderson—Fabry disease). Their
identification is crucial for the choice of therapy because of
certain diseases in which in the clinical course restrictive
hemodynamics comes to the fore, and there is a specific
disease-modifying therapy. Heart failure is a major symptom
of any type of RCM. Depending on the phenotype, atrial or
ventricular arrhythmias may predominate, including fatal
ones. For example, in Fabry disease, the most reported
cardiovascular deaths were classified as SCD [84]. Because
RCM is the rarest among all CMPs, large randomized studies
of this pathology are not yet available. The retrospective,

00l https://doiorg/10.17816/cardar56/837

observational nature of most minor, single-center studies
and the low absolute number of deaths due to cardiovascular
disease and SCD in these studies do not currently allow ICDs
to be recommended for the primary prevention of SCD in RCM.
The guidelines provide advice only ICD for cardiac amyloidosis
(Table 12) [2]. Currently, an ICD should be recommended for
patients with amyloid CMP and hemodynamically intolerable
VT after careful consideration of the competing risks of
nonarrhythmic and noncardiac death.

Recommendations devoted to the urgent issues of
determining CMP, diagnostics, risk stratification of SCD,
and treatment of VA in CMPs are of great practical interest
because fatal ventricular arrhythmias are a common
complication of all CMPs.
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