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Pesiome. MpenopbknTe Ha EBpONENCKOTO KapamMonorMyHo ApY>KeCTBO 3a noseneHve npu kapanomvonatm (KMIT)
ot 2023 r. faBaT NpPaKkTUYECKN HACOKM 3a OMarHOCTUKa 1 redeHune. Te akueHTMpaT BbpXy Hyxzaata oT
cuUcTeMaTuyHa KIMHMUYHA OLeHKa, 3anoYBalla ¢ KIMHUYHO CbMHeHue 3a KMI 1 nanonssaHe Ha MynTuna-
pameTpuyeH noaxon, KOMTo Aa aoseae Ao knacuduumpare Ha KMI B eamH ot net o6ocobeHn deHoTmna.
OT U3KIIOYUTENHO 3HAYEHNE Ca OPUEHTUPAHOTO KbM KapANOMMONaTUN KIMHUYHO MUCTIEHE U MyNTUOUC-
LUMNIMHAPHUAT noaxod. JombnHUTENHN nscneaBaHus, Cpea KOUTO U FEHETUYHK, ca Hy)XXHW, 3a [a ce Mno-
CTaBU OCHOBaHa BbpXy PEHOTMMNA eTMonornyHa auarHoda. OTKpUBaAHETO Ha NATOreHHN reHETUYHN Bapu-
aHTW JaBa Bb3MOXHOCT 3a CTpaTudurkaumsa Ha prcka OT BHe3anHa cbpaedHa cmbpT (BCC), kato ca pas-
rnegaHn 1 HOBU MPENopbKU 3a MbpBUYHAaTa 1 NpeBeHUMS. TepaneBTUYHNTE Bb3MOXXHOCTU Ca YBENUYEHN
€ 00oBpeHNETO Ha HOB KMnac MeAMKaMeHTM 3a Nle4eHne Ha CUMNTOMHa XunepTpodunyHa KapamoMmmonaTums
C 06CTpyKUMS B U3XOAHWS TPAKT Ha nsBaTta kamepa. [lageHun ca cneundmyHn Hacoku 3a nsnYecko Ha-
TOoBapBaHe 1 ca 3acerHaTty penpogyKT1BHU Bbnpocy npu naumeHTuTe ¢ KMI. Jiuncata Ha penmbypcauus
OT CTpaHa Ha HauwnoHanHara 3apasHoocuryputenHa kaca (H3OK) Ha reHeTu4HM nscneasBaHus n CUNHO
orpaHuyeHaTa peumoypcaums Ha HsIKoM 0b6pasH METOOMKM ca CbLuecTBeH Npobrnem B Bbnrapus, KonTo
BOOW [0 TPYAHOCTM B NpUnaraHeTo Ha HOBUTE MPEnopbKU.
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Abstract. The 2023 European Society of Cardiology guidelines for the management of cardiomyopathies (CM)
provide practical recommendations for diagnosis and treatment. They emphasize on the need for
a systematic clinical evaluation beginning with clinical suspicion of CM and using a multiparametric
approach that leads to classification of CM into one of five distinct phenotypes. A cardiomyopathy
mindset, together with a multidisciplinary approach are crucial. Further investigations, including
advanced imaging and genetic testing, are needed to make a phenotype-based etiological diagnosis.
Detection of pathogenic genetic variants allows risk stratification of sudden cardiac death, where new
recommendations are available regarding primary prevention. Therapeutic options are expanded with
the approval of a new class of drugs for the treatment of symptomatic hypertrophic cardiomyopathy with
left ventricular outflow tract obstruction. Specific exercise recommendations are given and reproductive
issues in patients with CM are addressed. The lack of reimbursement by the National Health Insurance
Fund (NHIF) of genetic testing and the severely limited reimbursement of some imaging methods are a
significant problem in Bulgaria, which leads to difficulties in implementing the new guidelines.

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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1. BBbBEOEHMUE

Mpe3 2023 r. EBPONENCKOTO KapAMOMOrnMyHO Apy-
XecTBo nybrnvkyBa nbpBUTE OO MOMEHTa [penopbku
3a noBefeHue npu kapguomumonatum (KMIM) [1]. LenTa
Ha PbKOBOACTBOTO € Aa MpedoCcTaBu yreCHEHN npak-
TMYECKN HACOKWM 3a AMarHOCTMKa M JNeYeHue Ha Te3n
3abonsBaHuA. KnovyoBa HOBa KOHLENUUSA B AJOKYMEHTa
e ,MbTAT Ha naumeHTa“ — ¢ U3MMHABAHETO Ha ornpe-
OerneHn CTbMKX, BOAELLM KbM MNMpaBuiiHa AuarHosa u
nogobpeHa rpwxka. NbpBaTta cTbhnka oT ,NbTa* e KNn-
HUYHOTO CcbMHeHMe 3a KMI. To Boan oo nsnonssaHe
Ha cucTeMaTudeH MynTunapameTpudeH noaxon, yYpes
KOWTO [Oda CTaHe Bb3MOXHa criejBaliata OCHOBHA
cTbnka — knacudukaums Ha KMI no deHotmn. O6o-
cobeHun ca obLo net heHoTuna, eauH OT KOUTO € HOB
— HegmnartaTtueHa nesokamepHa KMIT (HOKMIT).

PeHOTUMBT € CbLBKYMHOCT OT BUMAUMW XapaKTepHu
0enesn — MopdOnorMYHM 1 PyHKLMOHANHN. Tyk OCHOBHA
pons nMa MynTMmMoganHarta obpasHa guarHoctvka. Obu-
YyarHo TbpceHuTe MopdhonormyHn Genesn npu KMI ca
XvnepTpodusa 1 gunataums Ha KyXMHUTe, HO B JOKYMEH-
Ta € BKIYeH 1 HOB Oener — ,XxapaktepucTuka Ha MUo-
KapgHaTa TbKaH®, KOeTO NnocTaBs cureH (PoKyc BbpXy
N3MNOn3BaHeTo Ha cbpaedeH marHuTeH pesoHaHc (CMP).
Cnepn onpegensiHe Ha KOHKPETHMSA DEHOTUN € HYXXHO Aa
ce npoBefaT AOMbIHUTENHU U3CNeaBaHWs, Taka Ye aa ce
AOCTWUrHe A0 €TUONOrMYHa AMarHosa, KOSTo € OCHOBaHa
Ha beHoTMNa. HannuneTo Ha TouHa AuarHosa gonpuHa-
CS1 32 M3MOM3BaHETO Ha HaNMYHN CreLmMduYHN Tepanuu.
B HOBOTO pbKOBOACTBO MMa Mpenopbka 3a M3Mnon3BaHe
Ha MbpBMSA MO poAa CU MUO3MHOB adeHOo3NHTpudocdar
(AT®) HxmbuTop (MaBakaMTeH) Npu NaLMEHTU C XUNepT-
poduryHa KMIT n o6CTpyKUMS B U3XOOHUS TPAKT Ha NsiBa-
Ta KaMmepa, KOUTO ca CUMNTOMHM BbMPEKN ONTUManHara
MeavKaMeHTo3Ha Tepanus. bnarogapeHve Ha HapacTBa-
LLIOTO NO3HaHWe 3a reHeTu4HaTa xeteporeHHocT Ha KMIT
1 pa3bupaHeTo 3a pasnuyHarTa NporHo3a M puck OT BHe-
3anHa cbpaeyHa cubpT (BCC), KOMTO MOXe Aa Hocu BCe-
KW OTOENeH BapyaHT, BeYe € Bb3MOXHO MOAXOAbT KbM
naumeHTa B HsKou cryyau ga 6bae nHanBuayanvanpaH.
[eHeTVYHUTE N3CneaBaHNs U OTKPMBAHETO Ha KOHKPETHM
naToreHHN BapuaHTK cnocobCcTBaT 3a oNTUMU3NPaHe Ha
nokasaHusTa 3a NbpBuyHa npodmnaktTuka Ha BCC upes
NnocTaBsHe Ha UMMNNaHTUpyeM kapauosepTep Aedunbpu-
natop (ICD) npu no-pnckoBuTe NAUMEHTU C gunaraTMeHa
1 HegunatatueHa nesokamepHa KMIT gopu npu dpak-
ums Ha umatnacksaHe (®U) nag 35%. PvkoBOACTBOTO
M3TbKBA HyXJaTa OT LUMPOKO MpunaraHe Ha reHeTUYHU

1. INTRODUCTION

In 2023 the European Society of Cardiology
(ESC) published the first Guidelines for the manage-
ment of cardiomyopathies (CM) [1]. The aim of the
document is to provide practical recommendations
for the diagnosis and treatment of CM. A key new
concept is "the patient pathway". It requires comple-
tion of defined steps in sequence that would lead to
a correct diagnosis and improved care. The first step
of the "pathway" is the clinical suspicion of CM. It is
followed by the use of a systematic multiparametric
approach to enable the next major step — classifica-
tion of CM by phenotype. A total of five phenotypes
have been identified, one of which is new — non-dila-
ted left ventricular cardiomyopathy (NDLVC).

The phenotype is a defined by visible character-
istic features — morphological and functional. The
multimodality imaging approach plays a major role
here. The morphological traits that are traditionally
used to differentiate between cardiomyopathy phe-
notypes are ventricular hypertrophy and dilatation,
but the document also includes a new trait, "myo-
cardial tissue characterization" that emphasize the
use of cardiac magnetic resonance imaging (CMRI).
Once a specific phenotype has been recognized,
further investigations need to be performed to reach
a phenotype-based integrated etiological diagno-
sis. Having an accurate diagnosis enables the use
of available specific therapies. In the new guideline,
there is a recommendation to use the first-in-class
myosin Adenosine Tri-Phosphatase (ATP) inhibi-
tor mavacamten in patients with hypertrophic CM
and left ventricular outflow tract obstruction who re-
main symptomatic despite optimal medical therapy.
Thanks to the increasing knowledge of the genetic
heterogeneity of CM and the understanding of the
different prognosis and risk of sudden cardiac death
(SCD) that each individual variant may carry, it is
now possible to approach the patient in an individ-
ualized manner in some cases. Genetic testing and
the identification of specific pathogenic variants are
helping to optimize the indications for primary pre-
vention of SCD with the help of implantable cardio-
verter-defibrillator (ICD) therapy in high-risk patients
with dilated and nondilated left ventricular CM, even
if the ejection fraction (EF) is greater than 35%. The
guidelines highlight the need for widespread use of
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n3crieaBanHnsl, amMmmuneH CKPUHWMHE U TEHETUYHOTO KOH-
CynTMpaHe, KoraTo Lie JoHecaT nonsa 3a nauueHTa unm
POOCTBEHNLUTE MY.

KMI1 morat ga ce nposiBAT B Xo4a Ha Lenust Xu-
BOT. Cnep nbpBaTta roamHa oT XXMBOTa Te UMaT CXOL4HU
FEHETUYHU NPUYUHU KaTo NpU Bb3PacTHUTE M nopagu
TOBa cneaBa fa ce cuuTaT 3a efHa HO30MOornyHa eau-
Huua. ETo 3awwo B AoKyMeHTa uma pasgen, NocBeTeH
Ha KMIT npw geua. Mo oTHoLWeHWe Ha cnopT u duan-
Yyecka akTMBHOCT npw naumeHTn ¢ KMl pbkoBOACTBOTO
NOAKpens nekarta u ymepeHata umanyecka akTMBHOCT
oT noHe 150 MUHYTKM cegmmnyHo. NpenopbkuTe 3a BU-
COKOMHTEH3MBHa hmanyvecka akTMBHOCT TpsibBa Aa ca
MHOro Jobpe npeLmnanpaHn Cnpsamo puckoBus npodoun
1 dheHoTMNa Ha NauMeHTa, KaTo JOPU B HAKOM Cry4vau
HOCUTENCTBOTO Ha PUCKOB FEHETUYEH BapuaHT e npu-
YMHa 3a 3abpaHa Ha MHTEH3UBEH CMOPT.

2. KNnACU®UKALIUA N MYNTUNAPAMETPUYEH
noaxon

Kaponomnonatumte ce gedwuHupar kato ,3abons-
BaHWS HA MUoOKapaa, NPy KOMTO MMa HapyLUEeHWs1 B Cbp-
[edHarta CTpyKTypa v pyHKUMM MpW fiMnca Ha KopoHapHa
apTepuanHa 0omnecT, XUNepToHus, KnanHa Gonect unm
BpO4EHa CbpAaedHa aHoManusi, KOMTO da ca AocTaTb4-
HO M3pa3eHu, Taka yYe ga obACHAT HabngaBaHaTa MUO-
KapaHa natonorms.” [2]. ToBa onpegeneHne Baxu 3a
KM kakTo npu Bb3pacTHM, Taka 1 npu geua. O6ocobeHn
ca 5 (beHoTMNA, KaTo Te ce pasnuyasaTt No Mopdonormy-
HU 1 dbyHKUMOHanHN 6enesun. OyHKUMoHanHnTe 6enesu
ca: cUCTorHa ANCAYHKUMS Ha kamepata (rnobanHa unm
CEerMeHTHa) uUnn guactonHa ANCYHKLUUA Ha Kamepata
(pectpukTmBHa dounsmornorns). MopdonornyHmiTe 6enesu
ca: xuneptpodus (Ha nNsiBa U/mnu asicHa kamepa) v guna-
Taums (Ha naBa u/unu ascHa kamepa), KbM KoMTo € goba-
BEH TPETU HOB Oener — ,xapakTepucTnka Ha MMOKapaHa-
Ta TbkaH ype3 CMP". Ta moxe aa 6bae HencxeMmyHa ka-
MepHa hmnbposa unmn 3aamecTeaHe C MacTHa TbKaH, KaTo
TakaBa xapakTepucTrka MoXe Aa ce Habnogasa CbC UIn
©e3 nesokamepHa (J1K) gunataumsi, CEerMeHTHW HapyLue-
HUst unn rmobanHa CUCToNHa 1 guactornHa UcyHKUMS.
ToBa o3Ha4aBa, Ye KMI1 61 Morna ga e HanmdHa gopu
npw nunca Ha naToriorMnyHa Haxoaka oT exokapauorpad-
CKOTO n3crneaBaHe. PbkoBOACTBOTO OMNMCBA, Ye MMa Cry-
Yyau, B KOMTO nartorormyHata MopdoriormyHa Haxofka,
Haco4BaLLa KbM auarHosarta, Moxe fa 6bae yctaHoBeHa
eguHcTBeHo Ype3 CMP, koeTo nogyepTaBa HyaaTa Tasu
MeToavka Aa 6bae no-gocTbhHa.

My6nukyBaHaTa obHOBeHa knacuduvkaumst Ha Kap-
anomuonatumTe Ha 6a3ata Ha heHOoTMNHaTa UM 1M3sBa
MMa 3a Len 13nosasaHaTta TEPMUHONOIMS Aa e no-sc-
Ha U eQHOBPEMEHHO C TOBa [a AaBa paMKa U HaCcoKu

genetic testing, familial screening and genetic coun-
selling when they could provide benefit in a patient
or relative.

CM can occur throughout the entire lifetime but
beyond the first year of life they have similar ge-
netic causes as in adults, and should be consid-
ered a single nosological entity. Therefore, there
is a section in the document dedicated to CM in
children. With regard to sport and physical activity
in patients with CM, the guideline supports low- to
moderate-intensity exercise of at least 150 min per
week. Recommendations for high-intensity exercise
should be very well tailored to the patient's risk pro-
file and phenotype, and in some cases even car-
rying a risky genetic variant is a reason to prohibit
intense sport.

2. CLASSIFICATION AND MULTIPARAMETRIC
APPROACH

Cardiomyopathies are defined as "a myocardial
disorder in which the heart muscle is structurally and
functionally abnormal, in the absence of coronary ar-
tery disease (CAD), hypertension, valvular disease,
and congenital heart disease (CHD) sufficient to
cause the observed myocardial abnormality" [2]. This
definition applies to CM in both adults and children.
There are 5 phenotypes and they are differentiated
by morphological and functional traits. The functional
traits are: ventricular systolic dysfunction (global, re-
gional) and ventricular diastolic dysfunction (restric-
tive physiology). The morphological traits are: hyper-
trophy (of the left and/or right ventricle) and dilatation
(of the left and/or right ventricle), and a third new
trait has been added: "myocardial tissue character-
izationfeatures on CMRI" including non-ischaemic
ventricular scarring or fatty replacement. Such tis-
sue characterization may be seen with or without left
ventricular (LV) dilatation, regional abnormalities or
global systolic and diastolic dysfunction. This means
that CM could be present even in the absence of
pathological findings on echocardiographic examina-
tion. The guidelines describe that there are cases in
which the pathological morphological finding point-
ing to the diagnosis can only be identified by CMRI,
highlighting the need for this modality to become
more accessible.

The published updated classification of cardio-
myopathies based on their phenotypic expression
aims to simplify terminology and at the same time
to provide a framework and guidelines for diagnosis
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Ta6nuua 1. OnucaHue Ha nette cheHoTuna KMI // Table 1. Description of the five phenotypes

®eHoTun // Phenotype Dedomuunumnsa // Definition

XuneptpocuyHa KM
(XKMIT)

Hanwuuue Ha nosuwweHo JIK 3agebensisare (cbe unu 6e3 gecHokamepHo — K, 3agebensisaHe), KOeTo He
MOXe fia ce 0BsICHU eAMHCTBEHO C aBHOPMHO HAaTOBapBaHe Ha CbPAEYHUTE KYXUHU

Hypertrophic cardiomyopathy | The presence of increased LV wall thickness (with or without right ventricular (RV) hypertrophy) or mass that
(HCM) is not solely explained by abnormal loading conditions

Hunaratnera KMIM (OKMIT)

Hanwuuve Ha NIK gunatauus n rmobanHa nunuv permoHanHa cucToriHa AMCyHKLUMS, KOSITO He MoXe Aa ce
065ICHM e4MHCTBEHO C aOHOPMHM yCNoBusi Ha HaTtoBapBaHe. MHoro psgko, JIK gunataums moxe aa uma npm
HopmanHa ®W npu nunca Ha CNOpTHO CbpLie UNu Apyrn akTopu Ha cpedarta. ToBa MOXe Aa € paHHa uss-
Ba Ha [JKMT1, kaTo npeanovmTaHnsaT TepMuH e m3onupaxa JIK gunataums®

Dilated cardiomyopathy

Presence of LV dilatation and global or regional systolic dysfunction that cannot be explained by abnormal
loading conditions alone. Very rarely, LV dilatation may be present with normal EF in the absence of
(DCM) athletic heart or other environmental factors. This is not in itself a cardiomyopathy, but may be an early
manifestation of DCM, the preferred term being ,isolated LV dilatation”

He,ClVIJ'IaTaTVIBHa neBokamep-
Ha KM (HOKMI)

KnHesus 6e3 pnbposa

B npeauwwHa nosvumsa Ha EBponenckoTo ApyecTBO NO KapAMOorvs e M3non3BaH TEPMUHBT ,XUMOKNHE-
TnyHa HegunaTtatneHa KMI“, HO B HOBOTO pbKOBOACTBO HE Ce npeanoynta T03u TEPMUH, 3aLL0TO Npu TO3n
deHoTun Ha KMI, cuctonHaTta aucdyHKUmMs He e 3agbrmkuteneH bener. Tyk CMP e oT knto4oBo 3Have-
HWe, TbIN KaTo TO3K hbeHOTMN ce onpeaens OT XxapakTepucTvKaTa Ha MMoKapAHaTa ThKkaH — C Hanuyme Ha
HeuncxemuyHa cnbposa nnu 3amecTsaHe C MacTHa TbkaH 6e3 3HayeHne OT HanM4MeTo Unm nuncarta Ha
rnobanHa AUChYHKLUS UM CErMEHTHM HapyLleHus. B Tasm rpyna cnaga v nsonupaxa rnobanHa J1K xvno-

Non-dilated left ventricular
cardiomyopathy
(NDLVC)

In a previous ESC position statement, the term ,hypokinetic nondilated CM* was used, but the new guideline
does not prefer this term and recommends replacing it because in this CM phenotype, systolic dysfunction
is not a mandatory trait. Here CMRI is of key importance, as this phenotype is defined by the characteristics
of the myocardial tissue - with the presence of non-ischaemic LV scarring or fatty replacement irrespective
of the presence or absence of global dysfunction or segmental abnormalities. Isolated global LV hypokinesia
without fibrosis also falls into this category

ApuTmMoreHHa gecHokamepHa
KM (AOKMIT)

Mpegvmuo OK avnataums n/vnu gucyHKLUMS Npy HanmM4mMe Ha XMCTONOrMYHO 3acaraHe n/unu EKI npomeHn

Arrhythmogenic right
ventricular cardiomyopathy
(ARVC)

Predominantly RV dilatation and/or dysfunction in the presence of histological involvement and/or
electrocardiographic abnormalities in accordance with published criteria.

PectpuktneHa KMIT (PKMIT)
CbpAHa Avnaraumus

Hanuuune Ha pectpuktneHa JIK nnm OK natodumsnonornsi npy HopmarsnHu unv HamaneHu uacTtosnHyu obemu,
HOPMarnHu Unu peayLmpaHn CUCTONHM 06eMU 1 HopMmarnHa kamepHa aebennHa. OBUKHOBEHO UMa ABYNpea-

Restrictive cardiomyopathy

Restrictive left and/or RV pathophysiology in the presence of normal or reduced diastolic volumes (of one or
(RCM) both ventricles), normal or reduced systolic volumes, and normal ventricular wall thickness

3a nocnefpalia gnarHocTtuka n nedvexve. Knacuduka-
umnsiTa Ha heHoTUNoBETE € NpeacTaBeHa B Tabn. 1.

PbKoBOACTBOTO He NpenopbYBa M3MNO3BaHETO Ha
TepmuHa JIK HekomnaktHa KMI1, 3awoTto xuneptpa-
Bekynapusaums Moxe ga ce Habniogasa v KaTo HOp-
MarnHa Haxogka B onpegeneHu cnyyanm [3], a Takouy6o
CUHAPOMBT He ce npuydncnasa kbm KMl nopaam npe-
XoOHUSA My xapaktep [4].

MpenopbyBa ce kbM naumeHtTute ¢ KMl ga nma
WHTErpvpaH noaxoAd, BKMKYBAL, MyNTUAUCUUMIIMHA-
PEH €KUM 1 KOOPAMHAUNS MEXAY Pa3fIMYHUTE HMBA Ha
rpvxa.

LleHTpanHo mMscTo uma vgesTta 3a ,MbTa Ha naum-
eHTa“. KnuHnyHoTto cbmHeHne 3a KMI1 e nbpBa cTbnka
OT M3MMHABAHETO Ha TO3M NbT. To TpsAOBa Aa ce nopoau
Y KIMUHULMCTA NPU HAKOSA OT CNedHUTE HaxXodKW: Hamnu-
yne Ha cuMmnToMK (3aayx, rpbAaHa 6onka, nannurauyum,
CVHKOM, CbpAeYeH apecT), Hanuyue Ha crnydvanHa Ha-
xogka (EKI, cbpaoeveH wym, aputmus) unu npu da-

and treatment. The classification of the phenotypes
is presented in Table 1.

The guidelines do not recommend the use of the
term "left ventricular non-compaction" because hyper-
trabeculation can also be observed as a normal find-
ing in certain cases [3], and takotsubo syndrome is
not classified as a CM because of its transient natu-
re [4].

It is recommended that there should be an inte-
grated approach to patients with CM that involves a
multidisciplinary team and coordination between dif-
ferent levels of care.

The "patient pathway" is a central idea in this doc-
ument. A clinical suspicion of CM is the first step of the
pathway. It should be triggered in the clinician by any
of the following findings: the presence of symptoms
(shortness of breath, chest pain, palpitations, synco-
pe, cardiac arrest), the presence of an incidental find-
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MUIIEH CKPWHWHI (NpW POACTBEHWLM OT MbpBa JIMHWSA
¢ KM nnn pammnHa aHamHe3a 3a CbpAeYeH apecT).
Mpu cbMHeHne 3a KMl e Heobxogumo ga ce n3nonssa
CUCTEMEH MyNnTUNapaMmeTpuyeH NOAXOA, KOWTO BKIHOY-
Ba: KIMMHUYHA OLeHKa CbC 3aa4bnboveHa nuyHa un da-
MUMHa aHamMmHe3a (BKMOYUTENHO CbCTaBAHE Ha poao-
CNOBHO AbPBO A0 TPETO M YEeTBbPTO nokoneHue), EKT,
xontep-EKI moHuTOpUupaHe, nabopatopHu TectoBe U
n3nonseaHe Ha MynTumoganHa obpasHa guarHocTuka.
KpanHute Lenu npu n3nonsBaHeTo Ha MynTunapamet-
PUYHUS NOAXOA Ca ABeE:

1. OnpegensiHe Ha HaNMUYMETO Ha XapakTepeH de-
HOTUN

2. locTvraHe g0 €TMONOrMYHa AmarHosa.

C nocrtaBsiHeTo Ha pageHa KMI B onpepgenena
Kateropus )eHoTMN, AMArHOCTUYHUAT NpoLeC He 3a-
BbpLUBa [5]. PeHoTUNBT cam no cebe cu He e aMarHosa,
a KIbCTEP OT MHOXXECTBO pa3HOpPOAHM 3abonsBaHus ¢
BbHLLHA NPUnKa, HO BCSKO OT TAX MMa pasrimyeH Xoa,
NporHo3a 1 noTeHuManHo pasnu4yHa tepanug. o tasm
npuynHa ce nogvepTasa, ve onpeaensHeTo Ha eHoTu-
na He € Kpal, a Ha4ano Ha MHTEH3MBEH AMArHOCTUYEH
npouec. C HaTpynBaHeTO Ha No3HaHuMe B obractta Ha
reHeTukaTta, KakTo ¥ C BbBEXOAHETO Ha HOBM Tepanuu,
onpeensHeTo Ha TOYHa eTUONorMYyHa guarHo3a, OCHO-
BaHa BbpXy PeHOTUMa, HOCU BCE MOBEYE MPaKTUYECKU
nonav 3a nauneHTuTe.

3. MynTMMOQANHA OBPA3HA AUATHOCTUKA
nPu 501HU ¢ KMIT 1 NPUNOXXEHUETO M
B EXXEQHEBHATA NMPAKTUKA

O6pasHaTta amarHoctuka e rpbOHakbT Ha gua-
rHo3aTa Ha pasnuyHM CbpaeyHu 3abonsiBaHUSA, BKIO-
yntenHo un npu 6onHute ¢ KMI1. PasnuyHute obpas-
H/N METOOMN W3MbIHABAT HSAKOIKO OCHOBHU (OYHLINM:
1) CKpUHMpaHe Ha HaceneHneTo 3a Hanuune Ha KMIT;
2) deHOTUNM3NpaHe Ha GoNHWTE WM noanomaraHe Ha
€TMONOrMYHOTO pa3rpaHnyaBaHe; 3) oLeHKa Ha pucKa,
0cobBeHO 3a HanMYMeTo U PasnPOCTPaHEHMETO HA MU-
okappHa unbpo3sa; 4) npocnegsiBaHe Ha 60MHUTE U Ha
TAXHOTO fneveHune. Ta3an MHOrOYHKLMOHANMHOCT Ha He-
WHBa3MBHWUTE 0Opa3HN METOAMKN € Bb3MOXHa, 3aLlo-
TO Te Aasat 6orata uHdopmauus 3a mopdonorusaTta un
QYHKLMATA Ha KaMepuTe U ApYyrn CbpAeYHU KyXUHW, 3a
HanNM4YMeTO Ha KrnamHW HapylweHusi, 3a PyHKUMOHam-
Ha oueHKa B MOKOW M crie HaToBapBaHe, 3a TbKaHHO
XapakTepusvpaHe Ha MUoKapda u Ha ekcTpauenynap-
HOTO MPOCTPAHCTBO, 3a OLEHKA Ha npuapyXasalim
CBbCTOSIHUS.

B HacToswuTte [Mpenopbku 3a nosedeHne npu
KMI [1] ca nocoyeHn OCHOBHUTE OBpasHN METOAMKN:
exokapaunorpadusi, CMP, HykneapHun obpasHu meTo-
an, komnoTbpHa Tomorpadus (KT) n eHgommokapgHa
Ouoncus. Besika MeToguka nma cBouTe npegumcTsea m

ing (ECG, heart murmur, arrhythmia), or by familial
screening (in first-degree relatives with CM or a family
history of cardiac arrest). When CM is suspected, a
systematic multiparametric approach should be used,
which includes: clinical evaluation with a thorough
personal and family history (including the creation
a three- to four-generation family tree), ECG, Holter
ECG monitoring, laboratory tests and the use of multi-
modality imaging. The ultimate goals of using the mul-
tiparametric approach are twofold:

1. Determining the presence of a characteristic
phenotype

2. Reaching an etiological diagnosis;

The diagnostic process is not completed with the
choice of CM phenotype [5].The phenotype is not a di-
agnosis per se, but a cluster of heterogeneous diseas-
es with external similarities, but each with a different
course, prognosis and potentially different therapy. For
this reason, it marks just the beginning of an intensive
diagnostic process. As knowledge in the field of genet-
ics accumulates and as new therapies are introduced,
determining an accurate etiological diagnosis based on
phenotype brings increasing practical benefits to pa-
tients.

3. MULTIMODALITY IMAGING IN PATIENTS
WITH CARDIOMYOPATHIES AND ITS
IMPLEMENTATION IN EVERYDAY PRACTICE

Imaging is the backbone of the diagnosis of vari-
ous heart diseases, including those with cardiomyo-
pathies (CM). The different imaging methods have
several main tasks: 1) screening the population for
the presence of CM; 2) phenotyping of patients and
supporting etiological differentiation; 3) risk assess-
ment, especially for the presence and burden of myo-
cardial fibrosis; 4) long-term monitoring of patients
and their treatment. This multi-functionality of non-in-
vasive imaging methods is possible because they
provide an abundant information on the morphology
and function of the heart ventricles and other cardiac
chambers, on the presence of valvular disorders, on
functional assessment at rest and post exercise, on
tissue characterization of the myocardium and of the
extracellular space, on assessment of comorbidities.

The current European guidelines for management
of CM [1] indicate the main imaging methods: echo-
cardiography, cardiac magnetic resonance (CMR),
nuclear imaging methods, computed tomography
(CT) and endomyocardial biopsy. Each of them has
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He[oCTaTbLUM, HO € MHOIO BaXKHO [a ce Cb3fdafar CTaH-
AapTU3MpaHn MPOTOKOMNM 33 eXedHeBHaTa npakTuka,
KOUTO [a cnassar fiepapxvyHa nocrnenosaTeniHocT oT
MO-ONPOCTEHN U €BTUHU KbM MO-CMOXHU U MO-CKbLMM
nacnensaHus. Beeku nekap Tpabea ga npeueHsBa no-
TEeHUManH1Te nomnau oT AafeHO W3cneasaHe Crpsamo
pasxoauTe 3a Hero, Aa no3Hasa npegumMcTeara 1 orpa-
HUYeHVsATa Ha OadeHa MeToAuKa M Oa vMa npeasva
CUIypHOCTTa U BpeauTe 3a nauueHTa, BKIOYUTENHO U
Tesn oT MoHM3Mpalla pagvaums. Tasu oueHka e oco-
GeHo BaXHa B YCMOBUATA HA HEOOCTaTbYyHO (PUHAHCHU-
paHe 1 3aTpyaHeH OOCTbM A0 HAKOM METOAMKM, Xapak-
TEpHW 3a HallaTta 3apaBHa cucTema.

Exokapguorpacums

HevnHBa3nBHMAT xapakTep Ha N3CreaBaHeTo U LUK-
pokaTa My OOCTbMNHOCT NPaBAT Ta3u obpasHa meToamka
OCHOBHO CPEACTBO OT Ha4YanHaTa AnarHosa o kpasi Ha
npocnegasaHe Ha 6onHute ¢ KMI1. TpaHcTopakanHaTta
exokapguorpadums (TTE), cbec unum 6e3 nanonssaHe Ha
KOHTPACT, OCUrypsiBa usrnarta nocoyeHa BaxHa nHdop-
Mauus npu pasnuyHute Bugose KMI, ¢ nsknioyeHve
AOHSIKbAE Ha TbKaHHOTO oOxapakTepusumpaxe. lNpeno-
pbyBa Cce LUMPOKO M3nonssaHe Ha Aedopma-LUOHHU
TexHuku (speckle tracking n TekaHeH gonnep, TDI) 3a
no-npeLmn3Ha oLeHKa Ha paHHa CMCTOMNHa 1 AuacTornHa
ANCMYHKUMS, KaKTO U 3a pasrpaHM4yeHne Ha pasnnyHm
NpUYMHK 3a NeBoKaMepHa xunepTpodus (Hanp. amu-
novagosa un cnopTHo cbpue). MexannyHaTa gucnepcus
€ rnoneseH Mapkep 3a CUCTONHa HEXOMOFEHHOCT, 3aA
KOATO OOMKHOBEHO Ce KPUAT PUHU CTPYKTYPHU NpoMe-
HW B Mnokappga. ToBa nogyeprasa HeobxoanmocTTa oT
ocurypsiBaHe Ha CbBPEMEHHa TexHWKa B kabuHeTute
Ha Kapgmuomnosute, KOSITO Aa BKIHOYBA Te3u MOfarHo-
CTM 3a No-npeLm3Ha guarHoctuka. TpunamepHara exo-
Kapauorpadusi cnomara 3a Mo-TOYHOTO onpepensHe
Ha obemnTe N Ha pakumsi n3TnackBaHe Ha nsaBaTta 1
AdcHaTta kamepa. Ta obadve nsmckBa OObP akyCTUYEH
npo3opeL, KOETOo HeBMHarn e Hanuue, ocobeHo npu
npuapyxasawy JedopMUTETM HA rpbaHaTa CTeHa.
OcBeH TOBa AOCTBLMHOCTTA Ha ToBa u3cneasaHe B bbn-
rapusi e Bce oLle orpaHu4eHa, KoeTo NMMuTpa no-m-
pOKOTO My mnpunaraHe. V3nons3BaHeTo Ha KOHTpacT
yrnecHsiBa eHAoKapAHOTO odepTaBaHe 3a no-npeLunsHa
oueHKa Ha pa3mepu n 06emun 1 BU3yanuampa no-scHo
CTPYKTYypW, KaTto Tpabekynu, BbpxoBa XunepTpodusi
n Tpombu. MNMprUnoxeHMeTo My y Hac e 3aTpyaHEHOo OT
HeperynspHoTo cHabasBaHe ¢ KOHTPACTHU BeLLecTBa,
no-BMcoKaTta LieHa 1 oT nuncarta Ha pemmbypcauus ot
HaumoHanHaTa 3gpaBHoocuryputenHa kaca (H3OK).
TpaHcesodareanHaTa exorpadusa Moxe ga ce n3nons-
Ba B AuarHocTtukarta Ha KMI1, Ho He npegnara noseve
npeaumctsea ot TTE. MiHaukaumnte 3a nsnona3eaHe Ha
exokapguorpadus B HacTosiLLMTe nNpenopbku ca IB 3a
HayanHa oueHka, 3a npocrnegsiBaHe ¥ MOHUTOpPUPaHe
Ha 3abonsBaHeTo M 3a nognomaraHe Ha cTpaTuduka-
LMs Ha pucka.

its advantages and disadvantages, but it is very im-
portant to create standardized protocols for every-
day practice that follow a hierarchical stepwise se-
quence from simpler and cheaper to more complex
and more expensive studies. Each physician must
weigh the potential benefits of a test against its cost,
to know the advantages and limitations of a given
methodology, and to consider patient safety and
harm, including those from ionizing radiation. This
evaluation is especially valuable in conditions of in-
sufficient spendings, such as in our health care sys-
tem, and in conditions of not enough accessibility to
some methods.

Echocardiography

The non-invasive nature of the study and its wide
availability make this imaging technique an essential
tool from the initial diagnosis to the end of follow-up
of patients with CM. Transthoracic echocardiography
(TTE), with or without the use of contrast, provides
all the important information indicated in the different
types of CM, with the exception of tissue characteri-
zation to some extent. Widespread use of deformation
techniques (speckle tracking and tissue Doppler, TDI)
is recommended for more precise assessment of early
systolic and diastolic dysfunction, as well as for distin-
guishing different causes of left ventricular hypertrophy
(eg, amyloidosis and sports heart). Mechanical disper-
sion is a useful marker of systolic inhomogeneity, which
usually covers subtle structural changes in the myo-
cardium. This highlights the need to provide modern
equipment in cardiologists' offices that includes these
modalities for more accurate diagnosis. Three-dimen-
sional ultrasound helps to more accurately determine
the volumes and ejection fraction of the left and right
ventricles. However, it requires a good acoustic window,
which is not always possible, especially when there are
accompanying chest wall deformities. In addition, the
availability of this modality in Bulgaria is still limited,
which undermines its wider use. The use of contrast
facilitates endocardial delineation for more precise as-
sessment of sizes and volumes and more clearly visual-
izes structures such as trabeculae, apical hypertrophy,
and thrombi. However, its application in our country is
hampered by the irregular supply of contrast agents,
the higher price and the lack of reimbursement from the
National Health Insurance Fund. Transesophageal ul-
trasound (TEE) can be used in the diagnosis of CM, but
offers no more advantages than TTE. The indications for
the use of echocardiography in the current recommen-
dations are Class IB for initial evaluation, for disease
follow-up and monitoring, and to help further risk strati-
fication.
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CbpaevyeH marHuTeH pe3oHaHc (CMP)

B HacToswumTe npenopbku [1] nsnonssaHeto Ha CMP
C KOHTPAacCT 1Ma KIto4OBa poris B AvMarHo3aTa Ha 6onHuTe
¢ KMI (knac IB) n Ha 6rr3kn OT haMununm reHoTUMNHo-Mo-
3UTMBHW/(peHOTUNHO-HeraTnBHM  (krnac 1laB) wnn BbB
damunum 6e3 reHetnyHa guarHosa (knac [IbC). CMP ce
npenopbyBa 3a NpocreasBaHe Ha nporpecusita Ha 3abo-
nsiBaHeTo Ha Bceku 2-5 1. (knac 11aC) n 3a MoHuUTOpUpaHe
Ha edeKkTTe OT CNneLngUYHO NeYeHne, ako To e Hanuy-
HO (Hanp. npy amunoungosa, 6onect Ha Anderson-Fabry,
capkouosa, XeMoxpomaTosa, MHIamMaTopHU NPUUUHNA,
knac llaC). Han-ronsmoto npegumcteo Ha CMP e Bb3-
MOXHOCTTa 3a TbKaHHO XapaKTepu3vpaHe Mpu pasnuy-
HY dbeHoTUNHM BapuaHTu (knac IC), npu gmarHosa Ha
QunatatMBHa KapauomMuonaTtus 3a pasrpaHvdaBaHe Ha
NCXEMUYHA M HEMCXEMWYHA €TMOMOMMS U MpU Hanuyme
Ha xunepTtpodumyHa KMIT 3a gudepeHumanHa guarHosa
N yCTAHOBSIBaHE Ha OMarHOCTUYHK kpuTepum (knac l1aC)
[6]. Opyrv mHamkaumm 3a CMP ca oueHka Ha cTeneHTa
N pa3npoCTpaHeHOCTTa Ha cbpaeyHaTa mbposa, Hanp.
npu engomMuokapaHa dounbposa u ap. Ypes cneumndnyHmn-
Te MOAENW Ha HaTpynBaHe MOXe [da Ce MoArnoMorHe u
eTvonorMyHaTa avarHosa Ha pasnuyHuTe OeHoTUnoBe
KMI. ToBa m3cnegBaHe nogrnomMara puckoBata pekna-
cudmKkaumsi Ha NauMeHTUTe, KOETO MMa CbLUECTBEHO
NPOrHOCTUYHO 3HayeHue. Hosute moganHocTu, kato T1
KapTorpadmpaHe nNpeav v cned KoHTpact, T2-npeterne-
HWM cekBeHuun, T2* kaptorpacdmpaHe, Hapeq C npwvna-
raHeToO Ha KbCHOTO yCuIBaHe C rafofnvHWIA ce Hararart
3a MO-MbIIHO YTOYHSBAHE Ha pa3nuyHUTE (PEHOTUMOBE
KMI. TAXHOTO NO-LLUMPOKO M3Mon3BaHe MoXe Aa uva 1
NpUNoXeHne 3a NpocreasBaHe Ha TepaneBTUYHN pesyrn-
TaTW, Hanp. HamarnsBaHe Ha ekcTpalenynapeH obem npu
CbpAeyHa amuronaosa 1 HaTpyneBaHe Ha Xensdso cres
XerartHo fiedyeHne npu xemoxpomarosa u ap. CneumnanHo
BHUMaHVe B [1penopbkute ce 06pbLia Ha ocobeHocTuTe
B nsnonaesaHe Ha CMP npu geua, npu 60nH1 ¢ umnnax-
TMPaHW YCTPOWCTBA, MpPU Nnla C HamaneHa GbOpeyHa
QYHKUMSI C orneq onacHocTTa OT ragonMHuin-obycrnose-
Ha HedpporeHHa cMcTeMHa hmbposa. YCTaHOBSIBAHETO Ha
CMP kaTo ocHoBHa obpasHa MmeToguKa uma 3Ha4Mmm no-
CNeacTBuSA 3a KMMHMYHATa NpakTuka. B HawwmTte ycrnosusi
npunaraHeto Ha CMP e 3aTpygHeHO OT HeAOCTaTbYyHOTO
pasnpocTpaHeHne Ha MeToaukarta, OT funcata Ha [OoCc-
TaTb4HO OOYYEHM EKUMU KAPAMOIIO3M U CeLManmcT no
obpaszHa gMarHocTurka, oT nuncaTa Ha CbBpeMEHHM cod-
TYEpHW anropuTMu, KOUTO [a BKMOYBAT HOBUTE Moaar-
HOCTM 1 OT HeAOCTaTbYHOTO penmbypcnpaHe ot H30K B
[060mnHMYHa 1 0cobeHo B DONMHUYHA NOMOLL,.

HykneapHo 6a3upaHu meToamn U KOMMIOTbPHA
Tomorpadus (KT)

MpunoxeHneTo Ha Tean obpasHM METOAM MOXe Aa
Obae oT ronsma nonaa npu Hskou nogTunose Ha KMIT.
Tyk obaye BuHarm TpsabBa ga ce oT4YMTa OTHOLLUEHUETO

Cardiac Magnetic Resonance (CMR)

In the current recommendations [1] the use of
CMR with contrast has a primary role in the diag-
nosis of patients with CM (Class IB) and relatives
from genotype-positive/phenotype-negative families
(Class llaB) or in families without a genetic diagnosis
(Class 1IbC). CMR is recommended to monitor dis-
ease progression every 2-5 years (Class 1laC) and
to monitor the effects of specific treatment, if avail-
able (eg, for amyloidosis, Anderson-Fabry’s disease,
sarcoidosis, hemochromatosis, inflammatory caus-
es, Class llaC). The greatest advantage of CMR is
the possibility of tissue characterization in different
phenotypic variants (Class IC), in the diagnosis of
dilated cardiomyopathy to distinguish between isch-
emic and non-ischemic etiology, and in the presence
of HCM for differential diagnosis and for establish-
ment of diagnostic criteria (Class IlaC) [6]. Other in-
dications for CMR are assessment of the stage and
extent of myocardial fibrosis, e.g. in endomyocardial
fibrosis, etc. The specific patterns of accumulation
can also aid in the etiological diagnosis of the differ-
ent CM phenotypes. This study also helps for proper
risk re-classification of patients, which has signif-
icant prognostic implications. New modalities such
as pre- and post-contrast T1 mapping, T2-weighted
sequences, T2* mapping, along with the application
of late-enhancement with gadolinium are required to
more fully define the different CM phenotypes. Their
wider use may also have application for monitoring
therapeutic outcomes, e.g. reduction of extracellular
volume in cardiac amyloidosis and iron accumula-
tion after chelation treatment in hemochromatosis,
etc. Special attention in the guidelines is given to the
features of using CMR in children, in patients with
implanted devices, in persons with impaired renal
function in view of the danger of gadolinium-induced
nephrogenic systemic fibrosis. The establishment of
CMR as a primary imaging modality has significant
implications for clinical practice. In our conditions,
the application of CMR is hindered by insufficient
spread of the methodology, by the lack of sufficient
trained teams of cardiologists and imaging special-
ists, by the lack of modern software algorithms that
include the new modalities, and by insufficient reim-
bursement by the NHIF in ambulatory and especially
in hospital care.

Nuclear-based methods and computed
tomography (CT)

The application of these imaging modalities can
be of great benefit in some subtypes of CM. Here,
however, the benefit-risk ratio must always be consid-
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nonsa/puck, ocobeHo npu Mnagum nuua, ¢ ornen npo-
fbnemuTte 3a pagmaumoHHa 3awmTa. Npes nocnegHute
FOAVHWU M3MOM3BaHETO Ha KOCTHA CUMHTUIpadusa cbc
SPECT 3a HeuHBa3uBHa AuarHo3a Ha cbpaevHa amu-
novao3a HaBrese MacoBO B KIIMHWYHATA NpakTuka u
nocTaBu TOBa M3cneaBaHe kaTo uHaukaums 1B B noc-
nepHute npenopbku. 18FDG-PET KT e nonesHa 3a
YyCTaHOBSAIBAHE Ha MWOKApPAHO Bb3naneHwe npu Hanu-
yne Ha akTuBHa (hopma Ha capkomgo3a MU eBeHTyarn-
HO MpPWU APYrY HETUMUYHM POPMU HA MUOKAPAMUT (Knac
IlaC). TpsbBa ga ce oTbenexu, Ye HeraTMBHUSAT pesyr-
Tat oT PET KT He u3sknwyBa guarHosaTta capkouao-
3a, koraTo 3abonsBaHETO € B HeakTuBHa asa. PET
KT ¢ gpyrm pagnodapmaueBtnum, kato H2150 unu
13NH3 dipyridamole nnn regadenoson, ce n3nonsea
npu 6onHm ¢ xmuneptpodudHa KMI (XKMI), gunata-
TvBHa KM (OKMI) nnn 6onect Ha Anderson-Fabry
3a OLeHKa Ha MUKpoBacKynapHa AUCHYHKLMS, KOATO
“UMa BaxkHa npefckasBalla CTOMHOCT 3a Hebnaronpus-
TeH u3xod. KT aHrvorpadwmsa ce nsnonssa npegumHo
3a gudepeHumnanHa gmarHosa Ha KopoHapHa Gonect
Ha CbpLETO NPY Bb3PaCTHU UM HA BPOAEHN CbPAEYHMN
mMandopmMauun npy geua n nogpacrtealiu, Hanp. aHo-
MareH M3Xo4 Ha nsiBa KOpoOHapHa apTepus oT Myrnmo-
HanHa aptepusa (ALCAPA) (knac llaC). B knuHnyHaTta
npakTuka KoHTpacTHa KT moxe ga ce m3nonaea Kato
antepHaTtMBeH MeToq npu cbMHeHne 3a KMI1, Ho npu
Hannyne Ha HegoObp exokappguorpadckm obpas unu
NpoTMBOMNOKa3aHund, Unn HegoctbnHocT Ha CMP (knac
IlaC). OcBeH ToBa obnyanHaTa KT npegocTtaesa gonsri-
HUTenHa nHpopMaums 3a npuapyxasaiim 3abonsisa-
HWs Ha Benuga apob (Hanp. npy capkonaosa), Ha nepu-
Kapga, aHoManun Ha rpbaHaTta cTeHa u ap.

EHpoomuokapaHa 6uoncus

EHpoomunokapaHata 6uoncus (EMB) ¢ nMmyHOXMCTOXU-
MWYHO M3CrefiBaHe 3a Bb3MNanuTeNHW KINETKA U BUPYCHU
rEHOMHW MapKkepu NpogbiikaBa [a € 3naTeH cTaHgapT
3a yCTaHOBsIBAHE Ha CbpAeyHo BbananeHne. EMB Tpsio-
Ba Ja Ce M3Mons3ea camo B cneumduyHu cutyaumm Ha
KMI, npu kouto pesyntatute OT uscneaBaHeTo buxa
NOBMMANN Ha NEYEHVETO Crieq BHUMATENHa npeLeHka
Ha oTHoweHne nonsa/puck (knac llaC). Ten kato EMB
He e HambnHO Ge3onacHa metoauka, Ta Tpsibea ga ce
OCBLLECTBSABA B LIEHTPOBE C ONMUT B M3BbPLLBAHETO 1. 10
CbLUUSI HA4YMH, ANArHOCTUYHOTO M3cnedBaHe Ha broncu-
ATa TpsbBa Aa ce U3BbpLLBa OT MaTorno3mn ¢ eKcnepTraa u
onut B gnarHo3ara Ha KMI1. Toea ycnoBue, 3a cbxarne-
HVe, € MMMUTUPALLO Y Hac Bce owle. [Npy CbMHeHMe 3a
KMI Ha HaTpynBaHeTo unu mutoxoapuanHu KMI moxe
[a ce NMpUnoXu enekTpoHHa MMKPOCKONWS Ha Buoncara
3a YTOYHsIBaHe Ha Buaa.

B 3aknoyeHve, n3non3BaHeTo Ha pasnuyHmn obpas-
HW METOOM € BaXHO 3a AMarHoCTULUMpaHeTo, AndepeH-
umanHata guarHosa, npocrnegsBaHeTo U Jie4eHMeTo

ered, especially in young individuals, in view of ra-
diation protection issues. In recent years, the use of
bone scintigraphy with SPECT for the non-invasive
diagnosis of cardiac amyloidosis has entered enor-
mously in clinical practice, and this places this study
as an IB indication in the latest guidelines. 18FDG-
PET CT is useful for establishing myocardial inflam-
mation in the presence of an active form of sarcoid-
osis and possibly in other atypical forms of myocar-
ditis (Class IlaC). It should be noted, however, that
a negative PET CT result does not exclude the diag-
nosis of sarcoidosis, especially when the disease is
in an inactive phase. PET CT with other radiophar-
maceuticals, such as H2150 or 13NH3dipyridamole
or regadenoson, is used in patients with HCM, DCM,
or Anderson-Fabry disease to assess microvascu-
lar dysfunction, which has an important predictive
value for adverse outcome. CT angiography is pri-
marily used for the differential diagnosis of coronary
heart disease in adults or of congenital heart mal-
formations in children and adolescents, e.g. anom-
alous ostium of left coronary artery from pulmonary
artery (ALCAPA) (Class IlaC). In clinical practice,
contrast-enhanced CT can be used as an alterna-
tive method in suspected CM, but in the presence
of poor quality of echocardiographic image and con-
traindications or unavailability of CMR (Class IlaC).
In addition, the usual CT provides extra information
about accompanying diseases of the lung (eg, in
sarcoidosis), of the pericardium, abnormalities of
the chest wall, etc.

Endomyocardial biopsy

Endomyocardial biopsy (EMB) with immunohisto-
chemical examination for inflammatory cells and viral
genomic markers continues to be the gold standard
for establishing cardiac inflammation. EMB should
be used, however, only in specific CM situations
where the results of the study would affect treatment
after careful benefit-risk assessment (Class IlaC).
Because EMB is not a completely safe technique,
it should be performed in centers with experience in
performing it. Similarly, diagnostic biopsy should be
performed by pathologists with expertise and expe-
rience in the diagnosis of CMs. Unfortunately, this
condition is still limiting in our country. If storage or
mitochondrial CM is suspected, electron microscopy
of the biopsy may be used to confirm the type.

In conclusion, the use of different imaging meth-
ods is important for diagnosis, differential diagno-
sis, follow-up and treatment of patients with different
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Ha ©orHu ¢ pasnuyHm Bugoe KMI, kakTo 1 Ha TeXHU
Onun3kM ot 3acTpaileHn pamunum. MNpakTnyeckoTo npu-
naraHe Ha BCsika eqHa MOAarHoCT TpsibBa Aa cTaBa cref,
TOYHa OLiEHKa Ha OTHOLLEHWETO MOJi3a—PUCK U Ha pearnHu-
Te Bb3MOXHOCTW Ha 3a4paBHaTa cuctema. [llocnegHoTo He
TpsiOBa Aa e camo orpaHUYeHne B U3Mor3BaHETO Ha HOBM
METOAMKM, HO 1 CTUMYN 3a HanaraHe Ha CbBpeMEeHHN 06-
pa3Hn MeToau B exXXeQHeBHaTa NpakTKa Ha Kapauorora.

4. TEHETUYHO U3CNEQBAHE

B cdepata Ha reHeTukata nMa OrpoMeH Hanpenbk
MO OTHOLLUEHME Ha MO3HAHWMETO 3a NaTOreHHUTE reHETUY-
HW BapuaHTK, npuunHasawm KM, HO kbM MOMeHTa Bce
OLLIe OTHOCUTENHO HUCBK NPOLEHT OT naumeHTuTe ¢ KM
UMaT CUrypHa reHeTuyHa amarHosa (MOHOrEeHEH reHeTu-
YeH BapuaHT ce oTkpuea npu ~ 40% ot XKMI1 n ~ 30% ot
OKMIT). EquH 1 cbum dheHoTun Moxe Aa Obae NpuymHeH
OT MHOIO PasfnyHK reHETUYHM BapuaHTU, HO € BanugHo
N 0BpaTHOTO — eaHU U CbLUM BapuaHT! Aa NpUYMHSIBaT
pasnnyHu eHoTUNoBE [HanprMep ChLLECTBYBa 3HAYNMO
npunokpusaHe Ha reHute npy AKMIT, HOKMIT n aputmo-
reHHa gecHokamepHa KMIT (AOKMI)]. OuarHoctuumpa-
HETO Ha MaToreHeH BapuaHT € BaXKHO, 3aLLoTO MOoXe Aa
[OHece LeHHa MHopMaums 3a NporHos3aTa, prvckoBarta
cTpatndukauma 1 NOTEHUMANHOTO crneumduyHo redye-
Hue. Pesyntatute OT reHeTUYHUTE U3CreaBaHns, nocra-
BEHW B KINMHUYEH KOHTEKCT, nogrioMarart nocTaBaHETO Ha
OCHOBaHa BbpXxy (PeHOTMMNa ETMONOrMYHa AmMarHo3sa.

leHeTn4HOTO n3cnensaHe npu naumeHT ¢ KMI ce Ha-
pvya ,MOTBLPAUTENHO" U Ce NPenopbyBa, KOraTto MOXe Aa
[OHece nornsa no ABe HanpaseHys: MbPBO — 3a cCamus
nauveHT, 1 BTOPO — 3a poacteenvumte My (knac l). Monsa-
Ta 3a camust naumneHT e: 1. lNoTBbpXKaeHNe Ha guarHosara
(BHacsiHe Ha SICHOTa U CUrYPHOCT, 0COBEHO B Criyyau, Ko-
rato peHOTUMLT MOXKE [a Ce ObJDKM Ha MpUAPYKaBaLLm
3abonsBaHus); 2. JonbnHuTenHa nHopmaums 3a npo-
rHosara (04YaKkBaH Mo-neK U1 no-arpecyBeH xof Ha 3abo-
naBaHeTo); 3. [NoBnusaBaHe Ha usbopa Ha neyveHune (Npu
BapuaHTu ¢ no-Bucok puck ot BCC — nvnnaHtaumsa Ha
ICD, Bb3MOXHOCT 3a cneumduyHn Tepannum unm gopu B
ObaeLle — Tepanum, noenusBawm reHoma); 4. Noenusisa-
He Ha peLLeHUsITa Ha NauyeHTa Mo OTHOLLEHWE Ha penpo-
OyKumsa (NpeHatanHa guarHocTuka 1 npeuMniaHTaLmoH-
Ha reHeTu4Ha guarHoctuka). [Nonaute 3a poacTBEHULM-
Te Ha naumeHTn ¢ KMl ca B 3aBUCMMOCT OT pesynTtarta,
KOMTO MOXe [da AoBede unv 4O AbArocpoYHO Npocnens-
BaHe, unm 0o oceoboxaaBaHe OT NpocrnensaBaHe.

Mpn reHeTM4HO Mn3cneaBaHe Ha naumeHt ¢ KM
Ce TbpPCAT HAaCOYEHO FeHETUYHW BapuaHTW, KOUTO ca
XapakTtepHu 3a HeroBus deHoTun. OyakBaHuTe pe-
3ynTatn ca crnegHuTe: NOTBbPXKAEHWE Ha natoreHeH/
Bb3MOXHO MaTOreHeH BapuaHT, YCTaHOBsIBaHE Ha ,Ba-

types of CM, as well as their relatives from at-risk fam-
ilies. The practical application of each modality must
be done after an accurate assessment of the benefit—
risk ratio and the real availability in the particular health
care system. The latter, however, should not be a lim-
itation in the application of new methods, but also an
incentive to enforce the up-to-date imaging methods in
the everyday clinical practice of the cardiologists.

4. GENETIC TESTING

There has been tremendous progress in the
field of genetics with respect to the knowledge of
the pathogenic genetic variants causing CM but cur-
rently still a relatively low percentage of CM patients
have a confident genetic diagnosis (~ 40% for HCM
and ~30% for DCM). The same phenotype can be
caused by many different genetic variants, but the
opposite is also true, with the one and same variants
causing different phenotypes (e.g., there is signif-
icant genetic overlap in DCM, NDLVC and ARVC).
Finding a pathogenic variant is important because it
can provide valuable information on prognosis, risk
stratification and potential specific treatment. The
results of genetic testing, placed in a clinical con-
text, could help establishing a phenotype-based eti-
ological diagnosis.

Genetic testing in a patient with CM is called "con-
firmatory" and it is recommended whenever it can be
beneficial in two ways — first for the patient and second
— for their relatives. (Class |) The benefit for the patient
is: 1. Confirmation of the diagnosis (bringing clarity and
certainty, especially in cases where the phenotype may
be due to comorbidities); 2. Additional information on
prognosis (expected milder or more aggressive course
of the disease); 3. Influencing treatment choices (for
variants with higher risk of SCD — ICD implantation,
possibility of specific therapies or in the future — even
therapies affecting the genome) 4. Influencing patient
decisions regarding reproduction (prenatal diagnostics
or preimplantation genetic diagnosis) The benefits for
relatives of patients with CM are, depending on the out-
come, to lead either to long-term follow-up or discharge
from follow-up.

Genetic testing of a patient with CM includes a
targeted search for genetic variants that are charac-
teristic of the specific phenotype. The expected re-
sults are the following: confirmation of a pathogenic/
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PUaHT C HEsICHA 3HAYUMOCT" UMK NUMca Ha NaToreHeH
BapuaHT.

eHeTMYHOTO n3cnenBaHe Ha poOACTBEHULM Ha Na-
umeHT ¢ KMIT ce Hapuya ,kackagHo“ n ce npenopbyBa
B criyyau, korato npu nauueHta ¢ KMl e oTtkpuT na-
TOreHeH/Bb3MOXHO MaTOreHeH BapuaHT, KaTo npu poa-
CTBEHMLUTE HACOYEHO Ce TbPCU CbLLUMSA BapuaHT (knac
| B). Cnopepn HOBMTE NpenopbKy KackagHOTO reHeTUY-
HO mM3crnefBaHe HAMa Bb3pacTOBWU OrpaHUYeHus 1 6u
MOrT0 Aa ce npunara v npv geua (knac lla). KackagHo
n3crieqBaHe Ha POACTBEHUUUTE HE ce MpenopbyBa,
korato npu nauneHT ¢ KMl nma ycTaHOBEH ,,BapuaHT C
HesACHa 3Ha4YMMocCT".

Mpy poOCTBEHWLM C YCTAHOBEH FEHETMYeH nartore-
HeH/Bb3MOXHO natoreHeH BapuaHT 3a KMIT ce npeno-
pbyBa ObMArOCPOYHO NpocneassaHe. B cnyyan ye nunc-
Ba MaTOreHeH BapuaHT, Te Morat aa 6vgat ocesoboaeHu
OT MpocrnesiBaHe, KOeTo Le UM JOHECe CrMIOKONCTBME.

damunHmte KMI nmat pasnuyHM HauvHU 3a yHa-
cnegsBaHe. Knacuuyeckoto MeHOenoBo yHacnegsBaHe
€ MOHOTEeHHO U € Hal-4ecTO C aBTO30MHO-AOMUHAHTHO
yHacreasisaHe. Bb3aMoxHO e aa ce Habnogasa Henbri-
Ha MEeHETPaHTHOCT 1 BapuabuHOCT B eKcrpecusTa, T.e.
He BCEKW, KOWTO UMa reH-NpuyMHMUTEN m3siesaBa Gornec-
TTa, a Npu Te3un, Npu KOUTO Ce M3sBABa — TS MOXe Aa
1Ma pasnmMyHO Havarno v TEXECT. Ta3n XETEPOreHHOCT ce
00siCHsIBA C HaNM4mMeTo Ha OOMbIHUTENHU HEMEHETUYHM
dhakTopu, KakTo 1 C Ko-yHacneasiBaHe Ha reHETUYHM doak-
TOpW, KOUTO MOraT Aa 3acunsT UM oTcrnabsaT edpekta Ha
MeHpenoBoTo yHacnegssaHe [7]. [pn ycTaHOBEHO He-
MeHZenoBo (MonmMreHHo) yHacneassaHe Ha KMIT, ce cum-
Ta, 4Ye 3a GrM3knUTe OT MbpBa NMHUSA PUCKBT € NOo-MarTbK,
OTKOrKoTo Npy MeHaenoBo yHacneasiBaHe 1 3aToBa, ako
OT npoBeaeHus nperneq Hama G6enesun 3a KMI, He e He-
06XoQMMO AbAroCPOYHO NpocneasaBaHe.

[eHeTU4HOTO M3cnedBaHe npu nauneHTn ¢ KMI
MOXe [a MOoBMvsie penpopykTMBHUTE n3bopu 1 edHa
Bb3MOXHOCT 3a TOBa € NMpeHaTanHaTa guarHoctuka. Ts
ce npepanara Ha poauTenu, KOMTo BeYe MMaT 3acerHaTo
aete c HacneacteeHa KMIT unu Ha poagutenu, npu Kou-
TO €OVHUAT NN gBamara ca HOCUTENW Ha NaToreHeH
BapwaHT, KaTto npenopbkarta € fa ce OCblLUecTBsBa B
paHHa 6pemeHHOCT. [ipyra Bb3MOXHOCT € NpevMniaH-
TauuoHHaTa ANarHoCcTrKa, KOATO NO3BOSIsiBa CENEKTUB-
Ha MMMaHTaLmMsa Ha He3acerHaT eMOpPUOH.

[eHeTnYHUTE M3cneaBaHusa BUHarM Tpabsa ga 6vaar
NPUOPYXEHN OT FEHETUYHO KOHCYNTMPaHe, HO reHeTuu-
HOTO KOHCYNTMpaHe HagxsBbprsd obcera Ha reHeTu4HUTE
nacnegsaHus. To uma 3a Uen ga nogkpenu naumeHTute
n bnuskute UM ga pasbepart v oa ce aganTupar KbM Me-
OVILMHCKUTE, McuxocoumantuTe 1 oaMuriHuTe acnektu
Ha reHeTuyHuTe Gornectu [8]. [eHEeTUYHOTO KOHCYnTUpa-
He MOXe [a ce Hanpasu 1 6e3 reHeTUYHO u3cnenBaHe 1

possible pathogenic variant, identification of a "variant
of unknown significance" or absence of a pathogenic
variant.

Cascade genetic testing of relatives of a patient
with CM is recommended in cases where a patho-
genic/possible pathogenic variant has been detect-
ed in a patient with CM, with targeted search for the
same variant in the relatives (Class | B). According to
the new recommendations, cascade genetic testing
of relatives has no age restrictions and could also be
applied to children (Class lla). When a CM patient
has established "variant of unknown significance",
cascade testing is not recommended.

Long-term follow-up is recommended in relatives
with an established genetic variant for CM. In the ab-
sence of a pathogenic variant, they can be reassured
and discharged from follow-up.

Familial CM have different modes of inheritance.
Classical Mendelian form of cardiomyopathy is mono-
genic and is most often with autosomal dominant in-
heritance. There may be incomplete penetrance and
variability in expression, i.e. not everyone who has the
causative gene manifests the disease, and in those
who do — it may have a different onset and severity.
This heterogeneity is explained by the presence of
additional non-genetic factors, as well as coheritance
of genetic factors that may enhance or attenuate the
effect of Mendelian inheritance [7]. If non-Mendelian
(polygenic) inheritance of CM is found, the risk for
first-degree relatives is considered to be lower than
for Mendelian inheritance, and therefore if there are
no signs of CM on an initial clinical evaluation, long-
term follow-up is not necessary.

Genetic testing in patients with CM can influ-
ence reproductive choices. One possibility for that is
through prenatal diagnostics. It is offered to parents
who already have an affected child with an inherited
CM or to parents in whom one or both are carriers
of a pathogenic variant. The recommendation is that
it should be done in early pregnancy. Another option
is pre-implantation diagnosis, which allows selective
implantation of an unaffected embryo.

Genetic testing should always be accompanied
by genetic counselling, but the scope of genetic
counselling goes beyond genetic testing. It aims to
support patients and their relatives to understand
and adapt to the medical, psychosocial and familial
aspects of genetic diseases [8]. Genetic counselling
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ce npenopbyBa NpyY BCUYKM CEMENCTBA C JoKasaHa unm
nogoavpaHa HacneacteeHa KMI (knmac ). To BkntoyBa
[OVICKYCUsi 32 PUCKOBETE OT yHacrneasiBaHe, KOHCyNTupaHe
npeay v creq, NpoBeXaaHe Ha reHeTUYHOTO M3crenBaHe,
ocurypsiea ncuxocovLpanHa NogxKpena v BKoYea cHemaHe
Ha geTannHa paMmuHa aHaMHe3a 3a 3 MOoKOSeHNs Hasag,

B Bbnrapus, reHeTU4HNTE M3CneaBaHns U reHETUYHO-
TO KOHCYNTMpaHe He ce npunarat B JOCTaTbYHa CTeneH,
Kato numuTMpally hbakTopy 3a ToBa ca TsXHaTa LeHa,
nncara Ha kakBoTo 1 aa buno penmbypcupare ot H30OK
N HEJOCTaTbYHUAT Opolt JOOpe 0ByYeHN reHETUYHM KOH-
CYInTaHTW.

5. JIEYEHUE HA APUTMUMN U NPEBEHLMUSA
HA BHE3AMHATA CbPAEYHA CMBPT

ApuTtmMumMTE ca TACHO cBbp3aHn ¢ KMI1 n morat ga
ObOar paHeH CMMMTOM Ha onpegerneHo 3abonsiBaHe nnm
cneacTeue OT BeYe HaCTbNWMAM CTPYKTYPHU MPOMEHU B
cbpueTto. Te gonpuHacaT 3a no-Bucokata 3abonsemMoct
N cMbpTHOCT Npu naumeHTuTe ¢ KMI. OceeH ToBa KMI
ca eHa OT HaW-4ecTUTe MPUYMHU 3a CUHKON MpK husm-
yecko HaTtoBapaHe 1 BCC npu mnaam xopa [9]. CtpaTtu-
dvkaumsaTa Ha pucka ot BCC, kakTo 1 gnarHocTtvkara u
nieyeHneTo Ha aputmumnte npy naumeHtn ¢ KMI, yecto
ca npeav3BUKATENCTBO M OT OCODEH MHTEpEC 3a erek-
Tpochusmonosute.

PwkoBoacTBoTO 33 AnarHoctmka u nedeHme Ha KMI
ot 2023 r. [1] npaBn nogpobeH 0630p Ha NOBEAEHNETO
npu aputMmnn 1 npeeseHumsitTa Ha BCC npu nauneHTu
¢ KMI1. ®okychbT e Bbpxy MHOMBUAYaANU3MPaHUA nog-
X044 KbM MauMeHTa, KaTo ca NpeacTaBeHu KakTo ooLwm
NpenopbkX, Taka U cneunduyHn AMarHoCTUYHO-Tepa-
NEBTUYHM anropuTMun Npu OTAENHUTE (PeHoTMNoBe Ha
KMI. C KMI1 ce cBbp3Ba LUMPOK CNEKTHP OT apuTMuIM,
BKIMIOYMTENHO MPOBOAHM HapyLleHWsl, HagkaMepHU
apuTMnm (Har-4ecTo NPeACbPOHO MBbXAEHE U TpenTe-
HE) N KaMEepHN apUTMUN — OT KAMEPHW EKCTPACUCTONN
W HenpoabmkutenHa kamepHa taxvkapgus (KT) go ka-
MepHo MbxaeHe [10]. Ha Tta3u 6asa, ambynatopHuaT
24-vacos xontep-EKI™ 3anuc ce npenopbyBa npu nbp-
BOHavasHaTa oLeHKa Ha nauueHTa v npy nocrneasailo
npocregasaHe (Ha BCekn 1-2 roanHn) kato epekTuBeH
METOA 3a NpPeBeHLMS Ha UHCYNT U cTpaTudmkauma Ha
pucka ot BCC (knac I) [1].

MpencwpaHoTo mbxaeHe (MM) e Han-yectata nNpo-
ObIDKMTenHa aputMmsa npu naumeHTtn ¢ KM [11-13].
To mMOXe fa Bnowmn CUMNTOMUTE Ha CbpaeyHa Hegoc-
TaTb4YHOCT M € CBbP3aHO C MO-BUCOK PUCK OT MHCYNT
M Kato uano no-nowa nporHosa [14]. MM moxe ga
Obae KakTo paHeH npuaHak Ha KMI1, Taka u pesynrat
OT CTPYyKTypHa M (OyHKUMOHamNHa CbpaeyHa yBpeaa.
MoaxoobT ABC [15] ce npenopbyBa KaTo anropuTbMm
3a flevyeHune, BbNPEKM Ye He € U3cneaBaH npy naumeH-
™ ¢ KMI1. TpomMBOeMBONNUYHMAT pUCK MPU NaUUEHTU

can be done without genetic testing and is recommend-
ed for all families with proven or suspected hereditary
CM (Class I). It includes a discussion of inheritance
risks, counselling before and after genetic testing, pro-
vides psychosocial support and involves taking a de-
tailed family history going three generations back.

In Bulgaria, unfortunately, genetic testing and
genetic counselling are not sufficiently applied, the
main limiting factors being their high cost, no reim-
bursement by the NHIF, lack of well-trained special-
ists in genetic counselling.

5. MANAGEMENT OF ARRHYTHMIAS
AND SUDDEN CARDIAC DEATH

Arrhythmias are closely related to CM and may
be an early indication of a specific diagnosis or a
consequence of structural heart disease. They sig-
nificantly contribute to increased morbidity and mor-
tality in CM patients. Furthermore, CM are the lead-
ing cause of exercise induced syncope and SCD in
young people.[9] Management of arrhythmias and
SCD risk stratification in CM is often challenging and
plays a major role in cardiac electrophysiology.

The 2023 ESC Guideline for the management of
CM[1] gives a comprehensive overview of arrythmia
management and SCD prevention in CM patients. It
focuses on individual approach and patient-centered
care, suggesting both general recommendation and
a therapeutic approach to specific CM phenotypes. A
wide range of arrythmias can be associated with car-
diomyopathies including conduction abnormalities,
supraventricular (most commonly atrial fibrillation
and atrial flutter) and ventricular arrythmias ranging
from premature ventricular contractions to sustained
and non-sustained ventricular tachycardia (VT) and
ventricular fibrillation [10]. Based on the above, am-
bulatory-Holter ECG monitoring is recommended at
initial presentation and regularly (every 1-2 years)
thereafter as an effective stroke and SCD risk strati-
fication tool (Class 1) [1].

Reportedly, atrial fibrillation (AF) is the most com-
mon sustained arrhythmia in CM patients [11-13]. It
can worsen heart failure symptoms and is associated
with a higher risk of stroke and overall worse progno-
sis [14]. AF can be both an early sign of CM and the
result of structural and functional heart abnormalities.
The ABC approach [15] is recommended as a man-
agement algorithm of choice, although it has not been
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Tabnuua 2. Pa3anuyHn pUTbMHW HapyLIEHUs1 U TAXHOTO fleYeHne Npy NaumeHTn ¢ kKapamommonartusi
Table 2. Rhythm disorders and their management in cardiomyopathy patients

Bpapu- unu taxuaputmus // Brady or tachyarrhythmias

JNeuyeHune /I Treatment

CumnToMaTuyHa 6pa,EI,VIKap,D,VIF|, acucTonua

Mencmenikbp (Aa ce obcbam ICD unm CRT)

Symptomatic bradycardia, asystole

Pacemaker (discuss ICD and/or CRT)

MpoBogHO HapyLueHne: BucokocTeneHeH AV 6ok

Mencmenikbp (oa ce obcbam ICD unm CRT)

Conduction disease: high-grade AV block

Pacemaker (discuss ICD and/or CRT)

[MpeacbpaHO MbXaeHe/TpenTeHe

OAK 1 koHTpoOn Ha puTbMa (abnauusl) Unm KOHTPON Ha YecToTaTta

Atrial fibrillation/flutter

OAC and rhythm (ablation) vs. rate control

HenpogbmxutenHa kamepHa apuTMusi/kamepHa eKCTpacucTonms

CrpaTtndukauust Ha pucka (aa ce 06CbaaT aHTMapUTMUYHN MeauKa-
MeHTW/abnauusi)

Non-sustained Ventricular Arrhythmias/VEs

Risk stratification (discuss AAD/ablation)

MpoabmkuTenHa moHomopdHa KT

ICD (ga ce 06CcbaAT aHTMApPUTMUYHW MeankameHTu/abnaums)

Sustained monomorphic VT

ICD therapy (consider AAD/ablation)

MpoabimkmTenHa nonumopdHa KT/kamepHo MbxaeHe

ICD (pa ce obcbadAT aHTMAPUTMUYHM MeaukameHTn/abnaums)

Sustained polymorphic VT/VF

ICD therapy (discuss AAD/ablation)

U3nonseaHu cbkpaweHusi: AV — atpnoBeHTpukynapeH; KT — kamepHa Taxukapausi; KM — kamepHo mbxaeHe; ICD — umnnaHTupyem kapavo-
BepTep aecdubpunatop; CRT — cbpaeyvHa pecuHxpoHuaupalla Tepanus; OAC — nepoparneH aHTMkoarynaHT

Abbreviations used: AV — atrioventricular; VEs — ventricular extrasystoles; VT — ventricular tachycardia; VF — ventricular fibrillation; ICD — implan-
table cardioverter defibrillator; CRT — cardiac resynchronization therapy; OAC — oral anticoagulation; AAD — antiarrhythmic drug

¢ KMl e no-Bucok, oTKonkoTo B obliata nonynauus,
koeto npasum CHA, DS -VASc ckopa HemnoaxogsLil, vH-
CTPYMEHT 3a oueHkata my [16]. [pu nauymeHTUTE CbHC
cbpaeyHa amunongosa, XKMIT n pectpuktnsHa KM
(PKMTI) n npuapyxasawo M, ce npenopbyBa aH-
TKOarynaHtHa Tepanus, Hesasucumo ot CHADS.-
VASc ckopa (knac | 3a XKMI n cbpaeyHa ammnnonaosa;
knac lla 3a PKMIT) [1]. Mpu naumeHtn ¢ OKMI1, kakTto
n HOKMIT n AOKMI ce npenopbyBa oLEeHKa Ha pucka
cnopen CHA,DS,-VASc ckopa npu B3emaHe Ha pelueHme
3a aHTukoarynaHTHa Tepanus (knac |) [1]. AupekTHute ne-
popannu aHTukoarynaHti (JOAK) Tpsibsa ga ce npegmno-
4UTaT, OCBEH NPU NaLMEHTN C TEXKa MUTparnHa cteHosa u/
WM MEXaHn4yHa kranHa npotesa [15].

CbrnacHo npenopbknTte 3a noseaeHve npu KMIT ot
2023 1. KOHTPOIMBLT Ha YecToTata MOXe Aa ce obmMmucnm
npu Bcndkn naumeHT ¢ KMI, kato cbpaeyHa YectoTta B
nokon nog 110 yaapa B MMHyTa € JoCTaTbYHa B MoBeYe-
TO cnyyau. Maumentn ¢ KMl cbCc cumntomy Ha cbpaey-
Ha HeJOCTaTbYHOCT MOXE [a UMaT ronsa OT NnocTuraHe
Ha MO-HMCKa CbpgeYHa YecToTa, HO MMa U USKMHYEHNSs
KaTo HanpvMep NauMeHTUTE CbC CbpaeYHa ammnongosa.
Beta-6nokepute ce npenopbyBaT Kato MbpBa fMHUS Ha
neveHvie nopaan ceod npochmn Ha 6e3onacHocT. [Aurok-
CUHBLT criefsa Ja ce 13bsrea npu naunMeHT ¢ o6CTpyK-
LMs Ha M3XOOHMS TPaKT Ha NsiBaTa kamepa, a brokepute
Ha KanuueBuTe kaHanu TpsibBa Ja ce M3nonaear camo
npy NauMeHTU C fieBokaMepHa Ppakums Ha U3Tracksa-
He (JIKOWN) Hag 40%. KoraTo KOHTPOMbT Ha YecToTata He
MOXe [a Ce NMOCTUrHe CaMO C KOHCEPBATMBHO fieveHune,
ce npenopbYBa UMMMAHTUPaAHETO Ha YCTPOMCTBO 3a Cbp-
AeyHa pecuHxpoHusupaia tepanus (CRT) n abnauus Ha
aTtpvoBeHTpukynapHusi (AV) eb3en [17].

specifically tested in CM populations. The thrombo-
embolic risk in CM patients might be higher than in
general population thus rendering the CHA,DS,-VASc
score an inappropriate assessment tool in this situa-
tion [16]. This is especially true for patients with car-
diac amyloidosis, HCM and RCM in whom anticoag-
ulation is recommended for all AF patients irrespec-
tive of CHA,DS_-VASc score (Class | for HCM and
cardiac amyloidosis; Class lla for RCM) [1]. In pa-
tients with DCM, NDLVC or ARVC, anticoagulation
is recommended utilizing the CHA,DS,-VASc score
(Class 1) [1]. Direct oral anticoagulants (DOACs) are
to be preferred, except in patients with severe mitral
stenosis and/or mechanical valve replacement [15].

According to the 2023 CM guideline rate control
can be considered in all CM patients, with lenient
rate control (resting heart rate below 110 bpm) being
sufficient in the majority of cases. Some CM patients
with heart failure symptoms may benefit from lower
heart rates, having exceptions, for example cardiac
amyloidosis. Betablockers are suggested as first line
treatment due to their safety profile. Digoxin is to be
avoided in patients with left ventricular outflow tract
obstruction and calcium channel blockers are to be
used only in patients with left ventricular ejection frac-
tion (LVEF) above 40%. When rate control cannot be
achieved with conservative treatment alone, cardiac
resynchronisation therapy device (CRT) implantation
and atrio-ventricular (AV) node ablation is an option,
but no specific class of recommendation is provided
[17].
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KoHTponbT Ha puTbMa e 3a npegnodmTaHe npeq KoH-
Tpona Ha YecToTata B paHHUTE CTaguu Ha 3abonsiBaHe-
TO, 0COBEHO NMpu cUMATOMHK NaumeHTn ¢ KMI (knac 1),
HO MOXe [a ce uma npegsua 1 npy acUMMNTOMHU Nnauu-
eHTn 6e3 rornemm puckosu cakTopu 3a peumame Ha M
(knac lla) [1]. Tepanuata ¢ aHTMapuTMMUM TpsibBa ga e
cbobpaszeHa C NnornavTe U PUCKOBETE MPW BCEKU OTAENEH
nauveHT. imanku npensua pucka ot npoapuTMus, ocobe-
HO NpY NauMeHTN CbC CTPYKTYPHU CbpaeyHu 3abonsiBa-
HMs, abnaumaTa Ha MM ce npenopbYBa KaTo nedeHne Ha
MbpBY 1M36op npu n3bpanu nuua ¢ KMI (knac lla), kakto
N Npu TakMBa C TaxvKapaus-uHayLuupaHa neeBokamepHa
ancdyHkums (knac ). KatetbpHa abnaums ce npenopby-
Ba 1 NPV BCUYKM NALMEHTUN CbC cuMnToMHO M n Heycnex
OT KOHCEpBaTMBHOTO JiedeHure [1]. B bbnrapus aHTnapu-
TMULIMTE BCE OLLE Ca NPEeANoYUTaHn Npy Tasu rpyna na-
UMEHTU, HO KIMHUYHUTE NPOYYBaHUsi 1 NPEnopbKUATE Ha
Hay4yHUTE JpYyXeCTBa SACHO [AeMOHCTpupaT nonsute ot
KaTeTbpHaTa abnauus, nopagm KOeTo chbluaTta crieqsa aa
Obae npegnaraHa Ha nauneHTute ¢ KM v MM npu Hanu-
yre Ha CbOTBETHUTE MHAMKALIMN.

[aHHuTe 3a neyeHmne Ha KaMepHU apUTMMKU NpU Naum-
eHtn ¢ KMl ca HeybeguTenHu u ce ocHoBaBat NpeavMHO
Ha o6cepBaLMOHHN Npoy4YBaHust. ETO 3aLlo npenopbkuTe
ot 2023 r. ca 6asvpaHn Ha PBbKOBOACTBOTO 3a feYeHne
Ha kamepHu aputMumn ot 2022 r. [10]. HoBuAT JOKYMEHT
aKUeHTMpa BbpXy UHOVBWAYaNnM3paHns NOOXOA U CTpa-
TUUKaLMA Ha pUCKa B 3aBUCUMOCT OT KOHKPETHUS GoeHO-
1n KMI1. BbB Bcudky criydam Ha kamepHu aputvmn (KA)
TpsibBa Ja ce TbpcAT obpaTviMm U NPOBOKMPALLM haKTo-
py. 3a npeBeHUMst Ha peunamB Ha KA ce npenopbysar
AHTUAPUTMUYHN MEeAMKaMEHTUM U KaTeTbpHa abnauus.
lMocnenHata e nokasaHa Han-Beye npy MoHomopdHa KT
unu nonumopdHa KT, nHgyumpatia ce OT KaMepHU eKkc-
Ttpacuctorm (KEC) cbe cxogHa mopdponorua. 3a nede-
Hve Ha npogbimkutenHa KT vnmn yectn ICD Tepanum ce
npenopb4Ba kateTbpHa abnauusa (knac lla). B cnyyan Ha
enekTpuyecka byps TpssbBa ga ce obmmcnM ymepeHa ce-
faums. AKO MeguMkameHTo3HaTa Tepanusa € HeedheKTuB-
Ha, ce mpenopbYBa KateTbpHa abnaums u Moxe ga ce
obmMmucnv Mogynaums Ha aBTOHOMHaTa HepBHa cucTtema
N MEXaHW4YHa LMpKynaTopHa noakpena.

ICD ce npenopbuBa 3a BTopuyHa npeseHLms Ha BCC,
HesaBucyMo oT peHotuna Ha KMIT (knac |). Mpu oueHka
Ha HeobxoammocTTa oT ICD 3a mbpBMYHa NPeBeHUMS Ha
BCC B gonbrHeHne KbM UHAMKaUMUTE, MOCOYEHN B Npe-
nopbkmTe 3a KA ot 2022 r. [3], cnegsa aa ce mnanonssar
BanuaupaHu puckosu ckopose 3a XKMIT (knac 1), OKMIT,
HOKMIT n AOKMI (knac lla). OueHka Ha pucka ce 13-
BbpLUBA MpW MbPBOTO MOCELLEHNE, CIEL KOETO Ha BCEKU
1-2 rognHm (knac ). Mpenopb4Ba ce oueHka Ha pucka ot
BCC npu nauneHTn, nokasanu 3a MMniaHTaums Ha nen-
CMENKbP, M OLieHKa Ha nHaukauumte 3a CRT npu naumeH-
T, HacodeHun 3a ICD [1].

Rhythm control is preferred over rate control in
the early stages of the disease especially in symp-
tomatic patients with CM (Class |) but could also be
considered in asymptomatic patients without major
risk factors for AF recurrence (Class lla) [1]. Anti-
arrhythmic drug (AAD) therapy should be tailored
balancing the benefits and risks of different AADs in
the specific situations. Taking into consideration po-
tential proarrhythmic effects of AADs particularly in
patients with structural heart abnormalities the cur-
rent CM guideline recommends AF ablation as first
line treatment in selected CM patients (Class lla)
especially in those with tachycardia-induced LV dys-
function (Class 1). Catheter ablation is also strongly
recommended for all symptomatic AF patients with
failed AAD therapy [1]. In Bulgaria, AAD therapy is
still preferred in this group of patients, however, clin-
ical trials and guidelines clearly show the benefits of
catheter ablation, and we should consider and rec-
ommend it to our CM patients with AF.

Data on ventricular arrhythmia management in CM
patients is inconclusive and is mostly based on obser-
vational studies. Recommendations in the 2023 CM
guideline are generally based on key concepts from
the 2022 ventricular arrhythmias guideline[10]. It em-
phasizes the concept of individualized decision-mak-
ing and supports etiology-specific management and
risk stratification. In all cases of ventricular arrhyth-
mias (VA) reversible and precipitating factors are to be
sought out. Prevention of VA recurrences is achieved
through antiarrhythmic drugs and by means of catheter
ablation — generally recommended in monomorphic VT
or polymorphic VT triggered by ventricular extrasysto-
les (VES) of similar morphology. Management of inces-
sant VT or frequent ICD therapies is achieved through
catheter ablation (Class lla). In the case of an electri-
cal storm moderate sedation should be considered. If
medical therapy is ineffective catheter ablation is rec-
ommended and autonomic modulation and mechanical
circulatory support may be considered.

ICD is recommended for secondary prevention of
SCD regardless of CM phenotype (Class I). In addition
to indications established in the 2022 VA guidelines [3]
when an ICD is considered for primary prevention it is
advisable to use validated risk scores in patients with
HCM (Class 1) and in DCM, NDLVC, and ARVC (Class
[la). Assessment of risk factors is to be performed at
the first visit and every 1-2 years thereafter (Class I). It
is recommended that SCD risk be assessed in patients
with pacemaker indications and CRT indications be
considered in those undergoing ICD implantation [1].
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deHotmnoeete Ha KMI1 ca pasrmegaHy nooTaernHo
B HOBOTO pPbKOBOACTBO. Puckosumat ckop npy XKMI on-
penens nHamkaumute 3a ICD 3a mbpBUYHA NpPEBEHLMS,
HO KbCHOTO ragonuHueBo ycuneaHe (LGE) npyu CMP e
MOCOYEHO KaTo AOMbIHUTENEH KPUTEPWUIA, Hanarall, um-
nnaHTMpaHe Ha ICD npu n3bpaHu naumeHtn ¢ XKMI1, n
5-rognweH ¢ puck ot BCC nog 4% (knac llb).

Mpwn AOKMI 6eta-6nokepute, donekanHng nnm amu-
OapoH Ce npenopbyBaT KaTo aHTUAPUTMUYHU MeaMKa-
MEHTU Ha mbpBm n3bop (knac lla). MNpu naumeHTn ¢ JoKy-
MeHTMpaHa npopbrkmuTenHa KT Tpsabea aa ce obmucnu
umnnanTupanHe Ha ICD (Knac lla). ApyTmoreHeH cuHkon,
HenpoabmkutenHa KT, ppakumsa Ha nstnacksaHe Ha gsic-
HaTa kamepa < 40%, JIKOWN < 45%, npogbrmkmtenHa KT
npuv NporpammMpaHa CTUMynaumsi ce CHMTaT 3a BUCOKOPU-
CKOBW XapaKTEPUCTMKM 1 B T€3M Crlydan CbLUO ce npeno-
pbyBa umnnaHtupaHe Ha ICD (knac lla).

[aHHnTe nokaseart, 4ye naumpeHtute ¢ OKMI1 nmar
yMepeHa norsa OoT uMmnnaHTMpaHe Ha ICD 3a nbpBuyHa
npeeHumsa Ha BCC. ICD Tpsabea ga ce uma npeasug npuy
BCYkM naumeHTn ¢ OKMI1 ¢ JIKOWU nog 35% w cumnTo-
MU Ha cbpaedHa HegocTaTbyHocT (CH) Ha ¢hoHa Ha on-
TUMarnHa megvkaMmeHTo3Ha Tepanus 3a NnoHe 3 meceLa.
lMpy mauMeHT C BMCOKOPWCKOBW FEHOTWUMNOBE U OOMbI1-
HUTENHM pyckoBu chakTopu (cuHkon, LGE) Tpsidea aa ce
obmmcnn umnnantTupade Ha ICD, gopu npu nunca Ha J1IK
ancdyHkumsa (knac lla). ICD moxe oa ce nma npegsua u
npuv NauneHTN C BUCOKOPUCKOBK reHOTUNoBe 6e3 Aombii-
HUTENHW puckosun caktopu (knac lIb) [1]. JleyeHneto Ha
HOKMI e cxogHo ¢ Toea npv [KMI. Mpenopbysa ce pe-
[AOBHa npeoLieHka Ha pucka ot BCC Ha Bcekn 1-2 roguHm.

Kato ce nma npeaBua o4akBaHaTta HeOBX0QMMOCT OT
CMP no Bpeme Ha npocriegsBaHeTo, crneasa ga ovaar
n3bupanHu no-npoctu ICD ycTponcTBa (NogKOXKHW/eKCTpa-
KapavanHu unm egqHoKyxuHHM aecpmbpunartopum) [18, 19].
MogkoxHuTe/ekcTpakapamanHm ICD He ce n3nonaear wu-
poko B bbnrapus nopagu Brcokata UM LieHa, 3aToBa ce
UMMM@HTMPAT NPeanMHO eQHOKYXMHHM ICD.

[MoBeyeTo OT OOLIMTE NPENnopbKM He ce pasnuyasar
OT HaCOKWTE 3a feYyeHne Ha kamepHu apuTmum ot 2022
I. ¥ CNeJoBaTenHO ca JIeCHM 3a CreadBaHe M npunaraHe.
OnpepensHeTo Ha ceHoTUna M crpatndmKkaumsTa Ha
pucka Hepsigko ce ocHoBaBaT Ha CMP u reHeTu4Hn ns-
CreaBaHunsl, KOUTO BCE OLE He Ca LUMPOKO OOCTLIHM 3a
ObnrapckuTe naumeHtTn u guarHodata Ha KMI, ctpatu-
dukaumaTa Ha pucka un npeeeHuusita Ha BCC octasat
npean3BMKaTencTBeo.

6. JIEYEHME HA CBbPOEYHA HE[OCTATbY-
HocT u TEPANUA NPy XKMI1 — KAKBO
HOBO?

C'bp.qeqHa HeaoCTaTb4yHOCT

Cnopep, Npenopbkute 3a AMarHOCTMKa U NeYeHne Ha
OCTpa N XpOoHMYHa CbpaedHa HegocTaTbyHOCT oT 2021 .

CM phenotypes are addressed separately in the
new guideline. HCM risk score determines indications
for primary prevention ICD, however late gadolinium
enhancement (LGE) on CMRI is referred to as an ad-
ditional criterion mandating ICD implantation in se-
lected HCM patients with 5-year risk scores for SCD
below 4% (Class lIb).

In the case of ARVC beta-blockers, flecainide or
amiodarone are listed as AAD options (Class lla). In
patients with documented sustained VT an ICD im-
plantation should be considered (Class lla). Arrhyth-
mic syncope, non-sustained VT, right ventricular ejec-
tion fraction (RVEF) < 40%, LVEF < 45%, sustained
VT with programmed electrical stimulation are consid-
ered high risk features in ARVC and an ICD is recom-
mended (Class lla).

Evidence suggests that DCM patients benefit
moderately from ICD implantation for primary preven-
tion. It should be considered in all DCM patients with
LVEF below 35% and symptoms of heart failure (HF)
despite 3 months of optimal medical therapy. Patients
with high-risk genotypes and additional risk factors
(syncope, LGE) should be considered for ICD implan-
tation, even if no LV dysfunction is evident (Class lla).
Moreover, ICD may be considered in patients with
high-risk genotypes even without additional risk fac-
tors (Class Ilb) [2]. NDCM management resembles
the one described in DCM. Regular (every 1-2 years)
reassessment of SCD risk is recommended.

Given the anticipated need for CMRI during fol-
low-up, simpler ICD devices (e.g. subcutaneous coils
or single chamber) [18, 19] should be considered.
Unfortunately, subcutaneous coil ICDs are not widely
used in Bulgaria due to their high price, so mainly sin-
gle chamber ICDs are implanted.

Most of the general recommendations do not dif-
fer from the 2022 VA guideline and are thus easy
to follow and apply. Unfortunately, phenotype clas-
sification and risk stratification are gen-erally based
on cardiac magnetic resonance imaging and genetic
testing which are still not widely accessible for Bul-
garian patients and CM diagnosis, SCD risk strati-
fication and treatment are bound to remain a chal-
lenge.

6. TREATMENT — WHAT’S NEW IN HEART
FAILURE AND HCM?

Heart failure

In the ESC Guidelines for the Diagnosis and
Treatment of Acute and Chronic Heart Failure from
2021, the treatment approach is determined by the



KpaTbk 0630p Ha pbKOBOACTBOTO Ha EBpONECKOTO KapAMONOrMyHO APYKECTBO ... 21

Ha EBponenckoTo KapamMonormyHo OpyXecTBo, nevebHu-
AT NoAxon ce onpeaenst ot oeHotuna Ha CH, cboTBETHO
cnopep cteneHTa Ha PV 1 cnegBa ga ce npunara Hesa-
BMCMMO OT eTuororusata Ha CH [20]. Tepanuute 3a CH ¢
penyumpaHa ®W morat ga ce npunarat npu OKMIM, HO-
KMIT n gpyrm cheHoTmnose npu HannyHa JIK gucdyHkums
(kpaeH ctagui Ha XKMI, PKMIMT n AOKMIT). JleueHue-
To 3a CH cbc 3anaseHa P e no-Ckopo NPUIIOXUMO 3a
XKMIT, PKMI n cbpgeyHa ammnonaosa, HO crefea ga
ce Mma npefgua, Ye CbLUeCTBYBaT HAKOM CbLLECTBEHM
0cobeHOCTU. Bb3MOXHO € Hanpumep auypetuumute npu
cbpaedHa ammonoungoda u XKMI ga snowat cumnto-
mMuTte. laumeHTUTe CbC CbpaedHa amurnoMaosa 4ecTto
He MOHAaCAT U MHXMOUTOPU Ha PEHWH—aHIMOTEH3VNH—ar-
poctepoHoBata cuctema (PAAC) n Beta-bnokepun [21].
Mo oTHoweHne Ha HanpegHanata CH u npenopbkute
3a TpaHcnnaHTaums npu nauueHtn ¢ KMI, B cbobpaxke-
HVe He Bnu3a dpakumaTa Ha nstnackesaHe. OptoTonHarta
CbpaeyHa TpaHcnnaHTauus ce npenopbyBa 3a NauneHTn
¢ KMIT v HanpegHana CH (NYHA knac IlI-1V) unn TpygHa
3a KOHTPOI KamepHa aputMus, pedbpaktepHa Ha Meau-
KaMEeHTO3Ha, MHBa3uBHa UNv AnBavic-Tepanus, npu nun-
ca Ha abComnTHU KOHTpanHaMKaumm [22]. MexaHnyHaTa
LMpKynaTopHa nogkpena Moxe Ja ce uma npeasug kato
MOCT KbM TpaHCNNaHTauus npu Takmea naumeHT unu aa
ce NPUNoXN Npy NaUMEHTN C XapakTEPUCTUKN, KOUTO He
ca MOAXOAALLM 3a TpaHCMaHTauums.

XKMN

Mpu cumntoMHuTe nauneHtn ¢ XKMIT n obetpyk-
umns B n3xogHus TpakT Ha JIK Ha nbpBa NuHMSA octaeat
BeTta-bnokepuTe, KOMTO NpY NUMca Ha edPeKkT unu nNpu
NpoTMBOMOKa3aHus, MoraT da ce 3aMeHsiT C Bepana-
Mun unu guntuasem (knac IB). Ako cumntomarukara
nepcuctvpa, KbM TepanusaTta cnegsa Aa ce gobasu
ansonupamug (He e HanudeH B Bwnrapus) (knac IB).
Ha Tasu ctbnka OT TepaneBTWYHUSA anropuTbM Mpu
nepcucTMpaHe Ha cumnomatukara ce gobass olue
eHa Bb3MOXHOCT 3a KOHCEepBaTUBHO fle4eHve, npeam
[a ce Haco4v NauneHTbT KbM Tepanuu 3a peaykums Ha
centyma (TPC), kato ankoxonHa centanHa abnauus
UnNn centanHa MumeKkTomus. ToBa e MbpBMAT NO poaa
CU CbpAeYeH MUO3NHOB UHXMBUTOP Ha AT®, HapeyeH
MaBakamTeH (BCe oLle He e Hanu4yeH B bbnrapwus). Me-
XaHW3MbT MY Ha AIECTBME € HAacO4YeH KbM naTtodusno-
nornyHuTe NpudnHM 3a XKMI, npm KoATO HanpevyHuTe
MOCTYETa MEXAY aKkTVHa U MMO3MHa Ca B KCLECUMBHO
ronsMo KOnm4yecTBo, a TOBa BOAW A0 XUMEPKOHTPaKTU-
nWTeT, HamarneHa penakcauusi 1 BrolleHa MuokapgHa
eHepreTuka. Llenta Ha maBakamTeH e ga Hamanu 6pos
Ha HanpeyHuTe MOCTYeTa Mexay akTHa U MUO3UHA,
KOeTo peayumpa KOHTpakTunuMTeTa n obCcTpykumsTa B
naxogHua Tpakt Ha JIK. MNpenopbkata ce Gasupa Ha
ase npoy4ysaHms — EXPLORER-HCM n VALOR-HCM,
KOWUTO AEMOHCTPUPAT peayKums Ha rpagueHTa 1 nogo-
OpeHve Ha cumnTomaTtumkata [23, 24]. ima owe eauH

HF phenotype, respectively, the degree of ejection
fraction, and should be applied regardless of the eti-
ology of heart failure [20]. Therapies for HF with re-
duced EF can be applied to DCM, NDLVC, and other
phenotypes when LV dysfunction is present (end-
stage HCM, RCM, and ARVC). Treatment for HF with
preserved EF is more applicable to HCM, RCM and
cardiac amyloidosis, but with some important consid-
era-tions. For example, diuretics in cardiac amyloido-
sis and HCM may worsen symptoms. Patients with
cardiac amyloidosis are also often intolerant to re-
nin—angiotensin—aldosterone system (RAAS) inhib-
itors and beta-blockers [21]. It should be noted that
in advanced heart failure when there are indications
for cardiac transplantation in patients with CM, EF is
not of importance. Orthotopic heart transplantation
is recommended for patients with CM and advanced
heart failure (NYHA class IlI-1V) or difficult-to-control
ventricular arrhythmia refractory to medical or inva-
sive, therapy in the absence of absolute contraindi-
cations [22]. Mechanical circulatory support may be
considered as a bridge to transplantation or may be
implemented in patients who have such characteris-
tics but are not suitable for transplantation.

HCM

In symptomatic patients with HCM and obstruc-
tion in the LV outflow tract, beta-blockers remain the
first-line treatment (class IB), which, in the absence
of effect or when there are contraindications, can
be replaced by verapamil or diltiazem (class IB). If
symptoms persist, disopyramide (not available in
Bulgaria) should be added to the therapy (class IB).
At this step of the therapeutic algorithm, if symp-
toms still persist, another new option for conserva-
tive treatment is added before referring the patient
to septal reduction therapies (SRT), such as alcohol
septal ablation or septal myectomy. It is the first car-
diac myosin ATP inhibitor of its kind, which is called
mavacamten. Its mechanism of action targets the
pathophysiological causes of the disease. In HCM,
there is excessively large quantity of activated
crossbridges between the thick and thin fillaments
that enhance hypercontractility, reduced relaxation
and impaired myocardial energetics. The aim of ma-
vacamten is to reduce the number of cross-bridges
between actin and myosin, which reduces contrac-
tility and obstruction in the LV outflow tract. This
recommendation is based on two studies, EXPLOR-
ER-HCM and VALOR-HCM, which have demonstrat-
ed gradient reduction and symptomatic improvement
[23, 24]. There is one more drug that belongs to this
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MeAMKaMEHT, KOMTO chaja KbM Tasu rpyna — adu-
KamTeH, 1 KbM MOMEHTa MMa MOMNOXUTENHU pe3yrnTaTu
OT npoy4BaHe BbLB BTOpa hasza (REDWOOD-HCM) [25].
MaBakamTeH e ¢ npernopbka knac lla A, He e paspeLueH
3a 13non3BaHe C AM3onupammg, HO MOXe Ja ce M3Monaea
ycnopenHo ¢ 6eta-brokepu unv HeEAUXMAPONMPUANHOBN
KanumeBn aHTaroHUCTW. Npu KOHTpanHaWKaLuumM Unm He-
MOHOCUMOCT KbM FOpeCrnoMeHaTuTe MegukaMmeHT MaBa-
KaMTeH MOXe [ja ce U3Mnon3Bea 1 Kato MoHoTepanus (Knac
lla B). ma egHokpaTeH AHEBEH NpUeM 1 ce TUTpupa no-
cTeneHHo Ao gosa ot 15 mg, ¢ nepuognyeH exokapau-
orpadoCku KOHTPOM M CTPUKTHO NpocreasasaHe Ha GU.

Mpw 6onHmM ¢ XKMI1 1 06CTpyKUMS B U3XOAHMS TPAKT
Ha JIK He ce npenopbyBa ANIOKCUMH NOpaan NonoXnTern-
HUS MY MHOTPONEH edEKT, KAaKTO U BEHO3HU N apTepu-
anHu BasogunaraTtopu, KOUTO MOHWKaBaT NpeaHaTo-
BapBaHETO M MoraT fa Browat obcTpykuusTa [26]. Mo
OTHOLLIEHVE Ha TepanunTe 3a peaykums Ha centyma npu
Aeua, KOMTO umaT MHOUKauuu 3a TakbB nogxosd, cen-
TanHata MMEeKTOMUS ce NMpeanoynTa Npes ankoxonHara
cenTtanHa abnauus (knac I) [27].

B cpeparta Ha KMI' nopagm Hanpeabka B reHeTUkaTa
ce 3anarart roremMu Hagexau Ha HoBW paspaboTsalum ce
Tepanun. B 6baelle nepcnekTueBaTta € NnpeM1MHaBaHe oT
Tepanun, OCHOBaHW Ha heHoTMna, KbM Tepanum, OCHO-
BaHW Ha reHoTuna [28].

7. DUBNYECKA AKTUBHOCT U CMOPT

duanyeckata aKTMBHOCT M CMOPTHLT, OCOBEHO Kora-
TO Ce MPaKTMKyBaT PEerynsipHO M CUCTEMAaTU4HO, nmat
OFPOMHM MON3M MO OTHOLLEHUE HA KOHTPONUPAHETO Ha
OCHOBHUTE PUCKOBUTE (PAKTOPU — XUNEPTOHUS, AUCTINMNKU-
AeMusi, 3aTbCTABaHe M AnabeT, KakTo 1 [oKa3aHo peay-
uMpaT CbpAeyHO-CbAoBaTa 3abonseMoCcT U CMbPTHOCT
[29]. MonobpsiBa ce 1 KAa4eCTBOTO Ha XKMBOT, NCUXNYHOTO
30paBe M coumanHata MHTerpaumsi Ha nauueHTuTe CbC
CbpaevHo-cbaoBu 3abonseanusa. OT gpyra cTpaHa, Bu-
COKOWHTEH3MBHUTE (DM3NYECKM HAaTOBapBaHWUSA MoraTt Aa
Obaat Tpurepupall daktop 3a BCC npu mHanBnam ¢
noanexawy cbpaedHn 3abonasaxHusa [30].

ToBa € 0COBGEHO aKTyarHoO Mpu nauMeHTuTe ¢ Kap-
avomvonatun. Tean GonmecTy ca OCHOBHa MpuYMHa 3a
BCC npu mnagu (noa 35-roguiiHa Bb3pacT) COPTUCTU.
DU3NONOrMYHUTE N3MEHEHUS MO TUNa Ha CMOPTHO CbpLe
4YEeCTO UMUTMPAT UNN Ce MPUMOKPUBAT C HAKOM OT Kapamo-
MuonaTumTe, KOeTo Npasu andepeHumanHara anarHosa
N PELLEHMETO 3a NO3BOSIEHO HMBO Ha (U3MYecka akTuB-
HOCT JoCTa TpYAHO, 0coBeHo 3a Meamum 6e3 onuT B CropT-
HaTa Kapauonorusi.

ETo 3awo nauneHTUTe € KapgMommonatTum B Grmako-
TO MMHaro KaTo NpaBuWIlO Cca CbBETBAHW [a OrpaHudart
dunsmyeckara CuM aKTUBHOCT, KOETO BOAM [0 BrOLLUaBaHe
Ha Ka4yeCTBOTO MM Ha >XMBOT U A0 NOBULLABAHE Ha pUcka
OT aTepoCKIEPOTUYHM CbPAEYHO-CbA0BU 3a00NsIBaHMS.

group — aficamten and it has positive results from
a phase Il trial (REDWOOD-HCM) [25]. Mavacam-
ten has a class lla A recommendation and is not ap-
proved for use with disopyramide, but can be used
alongside beta-blockers or non-dihydropyridine cal-
cium antagonists. When there are contraindications
or intolerance to first-line medications, mavacam-
ten may also be used as monotherapy (class lla B).
It has a single daily intake and is titrated gradually
to a dose of 15 mg, with periodic echocardiographic
examinations and strict monitoring of EF.

In patients with HCM and LV outflow tract obstruc-
tion, digoxin is not recommended due to its positive
inotropic effect, as well as venous and arterial vaso-
dilators, which decrease preload and may worsen the
obstruction [26]. With regard to septal reduction ther-
apies, septal myectomy is preferred to alcohol septal
ablation in children who have indications for invasive
treatment (Class |) [27].

In the field of CM due to advances in genetics,
there are high expectations for new therapies being
developed. In the future, a shift from phenotype-based
to genotype-based therapies is ex-pected [28].

7. PHYSICAL ACTIVITY AND SPORT

Physical activity and sport, especially when prac-
ticed regularly, have enormous benefits in terms of
controlling major risk factors — hypertension, dys-
lipidaemia, obesity and diabetes — and have been
shown to reduce cardiovascular morbidity and mor-
tality [29]. It also improves the quality of life, mental
health and social integration of patients with cardio-
vascular diseases. On the other hand, high-intensity
exercise may be a triggering factor for SCD in indi-
viduals with underlying heart disease [30].

This is particularly relevant in patients with cardio-
myopathies. These diseases are a major cause of SCD
in young/under 35 years of age/athletes. Physiological
changes of the athlete's heart often mimic or overlap
with some of the cardiomyopathies, making differential
diagnosis and the decision about the level of physical
activity allowed quite difficult, especially for physicians
without experience in sports cardiology.

Therefore, historically patients with cardiomyop-
athies were generally advised to limit their physical
activity, leading to a deterioration in their quality of
life and an increase in the risk of atherosclerotic car-
diovascular disease.
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PtKkoBOACTBOTO Ha EBpOMNEncKoTo KapamonornyHo
OPYXXeCTBO 3a (PU3NYECKM YMPaKHEHUS M CMOpT Npu
NnaumMeHT CbC CbpaevHO-CbA0BM 3abonaBaHus ot 2020
. IPEAIOXM €OVH CbBPEMEHEH, NbepanunavpaH noaxos,
Da3vpaly ce Ha nHOVBMAYanHa oLeHKa, C Lien NpOMOLUS
Ha m3nyecKa akTUBHOCT MPU BCUYKX MAUMEHTU, Cbob-
pa3seHa CbC creyudukara Ha 3abonsaBaHEToO UM U pUcka
ot BCC [31]. Tasun TeHaeHuusi e npogbiikeHa n B Pbko-
BOZCTBOTO 3a noBefeHne npu kapavomuonatum ot 2023 .

XKMIT B MMHaNoTo € cyMTaHa 3a KOHTpanHauKaums
3a cnopTtHa geviHocT. CbBpeMeHHUTE NPenopbKM Ka3ear,
Yye neka OO yMepeHa dm3nmyecka akTMBHOCT Ou Guna
nonesHa u 6e3onacHa v 3a Te3n nauueHTu. Vima gaHHu,
ye 6onHu ¢ XKMI1, KouTo nmaTt ymepeHa rieBokamepHa
XvnepTpodursl, HOPManH1 U JOpY NEKO YBEMMYEHN pas-
Mepu Ha ngaBaTa kamepa, 6e3 gaHHM 3a OOCTpyKUMsi B
N3XOOHWUS TPAKT 1 3a MHOYLMPaHW MNPy YCUIIME KaMepHU
apuTMuKM, MoraT fa y4acTBaT U B MO-BUCOKOMHTEH3UBHA
N O0OpW cbCTesaTeNnHa crnoptHa gevHocT [32]. Pasbupa
ce, MpoyyBaHuUsiTa C TakMBa MauMeHTU ca Markv u pe-
3yntatite He GyBa ga ce reHepanuaupar. [eHoTvn no-
3uTmBHW/cpbeHoTUn HeratuBHK 3a XKMIT uHamemnam morat
[Oa cnopTyBat 6e3 orpaHn4YeHuns, Ho exxeroqHo TpsibBa aa
Ce CKpuvHMpaT 3a (heHOTUMNHa M3sBa Ha 3abornsBaHeTo
1N BMCOKOPUCKOBU Xapaktepuctuku. MNMaumneHtn ¢ XKMI,
OLIEHEHWN KaTO BWCOKOPWCKOBW — MOPaAW Hammuve Ha
0BCTPYKUMS B U3XOAHWS TPaKT UMW UHAYLMPaHW NPy yCu-
e KOMMSIEKCHM KaMepHu aputMmuu, TpsibBa ga Ovaar
CnupaHn OT aKTMBEH CMOPT U BUCOKOMHTEH3WBHU HaTo-
BapBaHus.

AIKMI e egHo oT 3abonsBaHusATa, Npy KOETO nma
KaTeropm4HoO yCTaHOBEHa NPUYNHHO-CMEeACTBEHA BPb3Ka
mMexay cduanyeckara aktmBHocT n BCC npu mnaau, vec-
TO aCMMMTOMHM OO0 MOMEHTa MHAMBMAW. Helwlo noseve
— VIMa [JaHHMW, Ye BUCOKOMHTEH3VBHUTE HaTOBapBaHWS
BOOSAT A0 akcenepvpaHa nporpecusi Ha 3abonsBaHeTo U
00 deHoTUNHaTa My M3siBa NpW reHoTWN No3UTUBHU/de-
HOTWM HEraTMBHU MHAMBMAM, 0COBeHOo npu Tean ¢ PKP 2
BapuaHTu Ha myTauus [33]. Mima gaHHK, Yye orpaHuyaBa-
HeTOo Ha ousmyeckara aKTMBHOCT NogobpsBa KIMMHUYHKA
XoA4 v nporHo3ata Ha AJKMI1, eTo 3aLo pbkoBOACTBOTO
3a nosegeHune npy KMI npenopbyBa cnnpaHe Ha UHTEH-
31BHUTE OU3NYECKM YNPAKHEHMS 1 CMOPT NP NaLUeHTH-
Te ¢ AKMI1, kaTo CTpeMeXxbT € KbM B3aMMHO Chrfacue
npu B3eMaHe Ha pelueHneto [34]. MeHoTun No3UTUBHW/
deHOTUN HeraTMBHUTE HOCUTENM Ha MyTaumm 3a All-
KMI, morat ga 6baar nocbBETBaHM Aa Ce HaTtoBapBar
neko oo ymepeHo — Ao 150 MuHyTM cegMuyHo.

Mpu naumentute ¢ OKMIM n HOKMI, korato ca on-
TUMarnHoO neKyBaHuW, ymepeHaTta u3nyecka aKTUBHOCT
MOXe Aa nogobpu yHKUMOHANHUS KarnawuuTeT, NieBokKa-
MepHaTa hyHKUMSA U Ka4ECTBOTO Ha >KUBOT. BUCOKOUHTEH-
31BHUTE (DU3NYECKM HaToBapBaHMsA obadye mMoraT Aa oT-
KMoYaT >KMBOTO3acTpalLaBally KamepHu aputMun. [pu
cerekTupaHa rpyrna ot acumMnToMHu nauyeHTtn ¢ AKMIT n
HOKMIT, kouto nmat ®U = 50% 1 HamaT nHgyLmMpaHy npu
ycunme KamepHu aputMumn, Moxe Aa ce obcbam 1 yyac-

ESC Guidelines on sports cardiology and exer-
cise in patients with cardiovascular disease from 2020
proposed a modern, more liberal approach based on
individual assessment in order to promote physical
activity in all patients, tailored to the specificity of their
disease and SCD risk [31]. This trend was continued
in the 2023 ESC Guidelines for the management of
cardiomyopathies.

HCM has in the past been considered a contrain-
dication to sports activity. Current recommendations
say that low- to moderate-intensity exercise would be
beneficial and safe for these patients as well. There
is evidence that patients with HCM, who have moder-
ate left ventricular hypertrophy, normal or even mildly
increased left ventricular dimensions, no evidence of
outflow tract obstruction and no evidence of effort-in-
duced ventricular arrhythmias, can also participate in
high intensity exercise and even competitive sports
activity [32]. Of course, trials with such patients are
small and the results should not be generalized. In-
dividuals who are genotype-positive/phenotype-neg-
ative for HCM can play sports without restrictions, but
should be screened annually for phenotypic expres-
sion of the disease and high-risk characteristics. Pa-
tients with HCM assessed as high risk — due to the
presence of outflow tract obstruction or effort-induced
complex ventricular arrhythmias should be stopped
from active sports and high-intensity exercise.

ARVC is one of the diseases in which there is a
firmly established causal relationship between phys-
ical activity and SCD in young, often previously as-
ymptomatic individuals. Moreover, there is evidence
that high-intensity exercise leads to accelerated dis-
ease progression and phenotypic expression in gen-
otype-positive/phenotype-negative individuals, partic-
ularly in those with the PKP 2 mutation variants. [33]
There is evidence that restriction of physical activity
improves the clinical course and prognosis of ARVC,
which is why the guideline recommend cessation of
high intensity exercise and sports in patients with
ARVC, aiming for mutual agreement in the decision
[34]. Genotype-positive/phenotype-negative mutation
carriers for ARVC may be advised to exercise with low
to moderate intensity — up to 150 min per week.

In patients with DCM and NDLVC, when optimally
treated, moderate physical activity can improve func-
tional capacity, left ventricular function, and quality
of life. High-intensity exercise, however, can trigger
life-threatening ventricular arrhythmias. In a select-
ed group of asymptomatic patients with DCM and
NDLVC who have EF = 50% and in the absence of
exercise-induced ventricular arrhythmias, partici-
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H. Koneea u dp.

TMe B MO-BMCOKOMHTEH3MBHW CMOPTHU 3aHUMaHWS Mpu
penoBHa NpeoueHKa Ha p1cka. Ha onTumanHo nekyBaHu
nauveHtn ¢ ®U 40-49% n 6e3 nHgyumpanm npu ycunve
KOMIMMEKCHN KaMepHU apuTMUW, MOXe Aa ce Mnpenopb-
yaT ymepeHn uU3nYeckn ycunmsl. BUCOKOMHTEH3MBHM
PM3NYECKMN HAaTOBapBaHUSI U aKTUBEH CMOPT He ce Mnpe-
nopwbyBar npu naumeHtn ¢ PU < 40% v nHayumpaH npm
ycunue aputMuUM UM HOCUTENCTBO Ha BUCOKOPUCKOBUTE
LMNA n TMEM43 reHeTnyHM BapuaHTu [35]. Tean 60nHu
TpsbBa Ja U3BbLPLUBAT NEKM OO YMEPEHU HaToBapBaHus,
KoraTo ca CtabunmavpaHu u onTUMarsiHo fnekyBaHu. [eHo-
TMN No3nTUBHW/GeHoTUN HeratneHK 3a OKMIT n HOKMI
nHamemam (¢ usknodeHne Ha LMNA n TMEM43 HocuTe-
nm), Guxa MormM Aa CropTyBaT MHTEH3UBHO MPU CUSTHO
)XenaHue OT TsIXHa CTpaHa, HO exerogHo TpsibBa ada ce
npeoLeHsiBa n3siBata Ha 3abonsiBaHeTo v pycka oT BCC.

3AKNIOYEHUE

OCHOBHMAT aKkUEHT B HOBOTO EBponencko pbkoBoa-
CTBO € Ypes3 13MNorn3BaHe Ha MynTUnapameTpuyeH cucTe-
MaTU4eH noaxon, AedomHupankn deHoTvna, ga ce 4oc-
TUrHe OO EeTMOoNOorMYHaTa NnpuYuHa NPU KOHKPETHWUSA na-
LMEHT. U3KNIYnTENHO BaXeH € MynTUANCLMMNMHAPHUAT
nogxod. O6pasHute mMeToau 3aedHO C OTKPMBAHETO Ha
NaTtoreHHW reHeTUYHW BapyaHTy U PYTUHHOTO U3MOn3BaHe
Ha PMCKOBW CKanu AaBaT Bb3MOXHOCT 3a BCe No-npeums-
Ha oueHKa 1 cTpaTudurKaums o OTHOLLEHME Ha nperno-
pPbKM 3a MbpBMYHa npeBeHums Ha BCC, dusmyecko HaTo-
BapBaHe, penpoayKums, NpocreasBaHe Ha POACTBEHNLIN
1 LANOCTHO nopgobpeHa rpuxka 3a 6onHuTte ¢ KMI.

B Bwnrapus npegussukatencrsa npu crnas3BaHeTo
Ha HOBUTE Mpenopbku 3a nosegeHne npu KM we ce
NOSIBAT Hal-BeYe MO OTHOLUEHWE Ha HyXpaaTta OT No-40C-
TBNHO 1 cTaHaapTu3npaHo CMP uscneasaHe, reHeTUYHO
TECTBaHe M KOHCYNTMPaHe, KakTo U MHTepnpeTupaHe Ha
pesynTatuTe U U3rOTBSHE Ha HacokW 3a MoBedeHWe OT
cneunanucTy ¢ onuT B obriactTa Ha kapauomMuonaTtumTe.

He e OeknapupaH KOHGbnukm Ha uHmepecu
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