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

Developed by the task force for the management of patients with
ventricular arrhythmias and the prevention of sudden cardiac
death of the European Society of Cardiclogy (ESC)

Endorsed by the Association for European Paediatric and
Congenital Cardiology (AEPC)
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cardiomyopathies of the European Society of Cardiology (ESC)
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Implantabilni kardioverter

t defibrilatory

* Indikovat u pts s predpokladanou dobou
preziti alespon 1 rok

« CAVE: tezka CHRI, HD, DM
zvazovat NSS vs. umrti z jinych pricCin

 kombinovan s bradykardickou nebo
S resynchronizacni léCbou

Prevence primarni
sekundarni
Studie AVID
SIDS
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Sekundarni prevence u ICHS

Sekundarni prevence NSS a lécba KA

Implantace ICD je doporucena u pacientu
bez stavajici ischemie, s dokumentovanou |
FK nebo hemodynamicky netolerovanou KT,

_ktera se vyskytla vice nez 48 hodin po IM.

U pacientd s ICHS a hemodynamicky

tolerovanou SMKT a EF LK > 40 % lze

zvazit misto implantace ICD ablaci lla C
v expertnim centru za predpokladu, ze byly

dosazeny uznavaneé cilové ukazatele.

U pacientt s hemodynamicky tolerovanou

SMKT a EF LK > 40 % by méla byt

zvazena implantace ICD v pripadech, kdy lla C
katetrizacni ablace selZze nebo i nelze

provést, pfipadné neni vhodna.

2022 ESC/2023 CKS Guidelines: Ventricular arrhythmias
and the prevention of sudden cardiac death ) R i
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Primarni prevence

« Po IM, hlavnim rizikovym faktorem vyrazné St MADIT
snizena EF LK pod 35% MADIT I
 Riziko malignich arytmii stoupa s asem po IM Dinamit
* Nejvetsi prinos pro pacienty s ND NYHA II-llI SCD-Heft
Companion

EU-CERT-ICD (2327 pts  2014-2018)
ICD v ppNSS - velky prospektivni reqgistr — —
27% redukce mortality

Eur Heart J 2020 Sep 21:41(36):3437-3447

Probiha Studie PROFID — u pacienttl po IM s
dysfunkci LK a s nastavenou medikaci
CHSS —zména v pp NSS ?
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Rizikova stratifikace a primarni prevence NSS
u chronicke ICHS

Pacient s chronickou ICHS 1
| Implantace ICD je doporucena u pacientd
 Vylotlon! EF LK 6-12 tyen0 po skutaim M 5 ICHS, symptomatickym srdecnim selhanim
. e _, (NYHA IIHII) a EF LK < 35 % navzdory OMT
- | .z / > 3 mésice.
| Implantace ICD by méla byt zvaZena
EFLK < 5% u pacientd s ICHS, NYHA | a EF LK < 30 %, lla B

navzdory OMT > 3 mésice.

— | EF LK< 35%
T NYHA I[I-111
el o EF LK < 30%
' NYHA |

*
Bez indukce SMKT
Iml‘lim

T

i-
Implm‘lacelﬂ} Implantace ICD
- mﬂ '."'”di Iz} [thida lla)

WEsc—

2022 ESC/2023 CKS Guidelines: Ventricular arrhythmias
and the prevention of sudden cardiac death LA AR n II]‘\::{E
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Nova klasifikace KMP podle fenotypu OOCO

genetické nouvel
NDLVC testovani

2023 ESC Guidelines for the management of IKE
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Nova klasifikace KMP podle fenotypu

« NDLVC — nedilatovana KMP LK  Fenotyp je definovan jako pritomnost
(drive HNDKMP — hypokineticka neischemickych jizev nebo tukové

nedilatovana kardiomyopatie) tkané pri absenci dilatace LK bez
ohledu na poruchu kinetiky
- Arytmogenni KMP LK- ALVC

(ACM)

nebo izolvana globalni hypokineze
LK bez jizev (LGE na CMR)
- Hypokineticka nedilatovana KMP

* Non-kompaktni KMP (LVNC) — zarazena mezi DKMP - neni vilastni
fenotypovou jednotkou

« Tako-tsubo — neradi se mezi KMP

2023 ESC Guidelines for the management of IKE
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KMP - rizikova stratifikace

Primary prevention

Ka I ku Iato r.v Comprehensive SCD risk stratification is

prO vaocet recommended in all cardiomyopathy patients who
- have not suffered a previous cardiac arrest/sustained
rizika NSS | c

ventricular arrhythmia at initial evaluation and at 1-2

year intervals, or whenever there is a change in
clinical status.
The use of validated SCD algﬂrithmsfscores as aids to the shared

HKMP — v_ decision-making when offering ICD implantation, where available:®
doporuceno M_81525.535

* is recommended in patients with HCM. | B
D}SMP’ N[?LVC,’ VARVC - =+ should be considered in patients with DCM, " B
mélo by byt zvazeno NDLVC, and ARVC, 185186.524.526,536-542 =
I i . If a patient with cardiomyopathy requires pacemaker
indikovan PM - zvazit ; ; ; —

implantation, comprehensive SCD risk stratification lla C

rizikovou stratifikaci k
ICD

to evaluate the need for ICD implantation should be

considered.

2023 ESC Guidelines for the management of IKE
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Sekundarni prevence u KMP

Secondary prevention

Implantation of an ICD is recommended:®

* in patients with HCM, DCM, and ARVC who have
survived a cardiac arrest due to VT or VF, or who
have spontaneous sustained ventricular arrhythmia
causing syncope or haemodynamic Compromise in
the absence of reversible causes.”**>**

* in patients with NDLVC and RCM who have
survived a cardiac arrest due to VT or VF, or who

have spontaneous sustained ventricular arrhythmia C
causing syncope or haemodynamic compromise in
the absence of reversible causes.
ICD implantation should be considered in patients with
lla C

cardiomyopathies KLINIKA KARDIOLOGIE
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IKMP - primarni prevence

kalkulator rizika NSS

HCM Risk-SCD Calculator

Age Years Age af evaiuation
Maximum LV wall mm Transthoracic Echocardiographic measurement
thickness
Left atrial size mm Left atnal diameter determined by M-Mode or 20 echocardiography n the
parasternal long axis plane al time of evaluation
Max LVOT mmHg  Ne maximum LV outfiow gradient defermined at rest and with Valsalva
gradient provocation (imespective of concurrent medical freatment) using pulsed and
coNlinuous wave Doppier from the apical thvee and five chamber views. Peak
outfiow fract gradvents should be defermined using the modified Bernouily
equation. Gradieni= ¢V °, where V is the peak aortic outliow velocity
Famlly ngtory of No Yes History of sudden cardiac deatt in 1 or more first degree relatives under 40
SCD years of age or SCD in a first degree refative with confirmed HCM al any age
{post or ante-mortem dIagnos!s).
Non-sustained No Yes 3 conseculive venliricwlar beats al a rate of 120 beals per minule and <30s in
vT aduration on Holter monitonng (minimum duralion 24 hours) at or prior to
evaluation
Unexplained syn- No _ Yes History of unexplained syncope st or prior to evaluation
cope
Risk of SCD at § years (%):

ESC recommendation:

https://doc2do.com/hcm/webHCM.html

2023 ESC Guidelines for the management of

cardiomyopathies

In patients with L decisions about

primary prevention |CD based on an assessment of
risk using the HCM Risk-SCD gr a validated
paediatric risk-prediction (e.g. HCM Risk-Kids) tool

and not solely on the presence of the aneurysm

. 80,728,737, 791,792
should be considered.

KLINIKA KARDIOLOGIE n HIEF




Doporuceni u HKMP

Primary prevention

Low risk
S-year risk <4%

'

=1 clinical risk factors®

IcD
(Class ib)

Secondary prevention

Cardiac arrest due to VT or VF
Spontaneous sustamed VT
causing syncope or
haemodynamic compromise
AND
Life expectancy =1 year

History
2D and Doppler echocardiogram
Ambulatory ECG
Symptom limited exercise test

l

Age
Unexplained syncope
LV outflow gradient
Maximum LV wall thickness
Left atrial diameter
NSVT

LV systolic function
Extent of myocardial scar

!

HCM-risk scores

Intermediate risk
S5-year risk 24 to <6%

sk
m

Pridatné RF:

5-year risk 26%

@®ESC—

pritomnost LGE nad 15%

EF LK pod 50%

Neakceptované RF:

IS

Apikalni aneurysma

Patologicka tlakova

reakce na zatéz

patologické sarkomericke

mutace

KLI\]I&A KaﬂR[JI(jLG(JEF n IKE




Kardiomyopatie - DKMP

Prfi OMT 5-leta mortalita 21-28%, NSS ve 12%
Patogenni mutace genu pro TTN, LMNA, sarkomericke a

desmosomalni mutace (AD)

VySSi riziko KT a NSS mutace pro LMNA, PLN, RBM20 a FLNC

CMR

https://Imna-risk-vta.fr/

Maon-sustained
wventriculsr
tachycardin

Left wentrlcular
ejection fractlon

LMNA-risk VTA calculator

Risk Prediction Score for Life-Threatening Ventricular
Tachyarrhythmias in Laminopathies

Lt veninzuior gypchon frechion moemremond arvived from eohocsrmiagrom

Rlsh of Lifa- Threatening Ventrioular Tachyarrhythmias at 5 years

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY +
KLINIKA KARDIOLOGIE n HIfAE




Kardiomyopatie — DKMP/NDLVC

ESC Guidelines 35¢ Table 21 High-risk genotypes and associated predic-
tors of sudden cardiac death

Gene Annual Predictors of SCD
SCD rate

Patients with DCMNDIVC

I LA A S8 SR RS 5—10% Estimated 5-year risk of

| ; - —_— ¥ - ( ) life-threatening arrtythmia

using LMNA risk score

? {httpsfimna-risk-vta.fr)
= FLNC-truncating 5-10% LGE on CMR

LVEF <35% v . (Class lia) variants 66857580 LVEF < 45%

TMEM4 334555 5-10% Male
@ LMNA, EMD Feale e anyof the
Migh-risk gene ) — ¥ — (Gene specific risk assessmentt) 1 MEMA43, DSP, following: LVEF <45%,
1 l RBM20, PLN, FLNC MSVT, LGE on CMR, > 200
VE on 24h Helter ECG
fc,,;,':,':,,.ﬂ, pL 428288 3-5% Estimated S-year risk of
! life-threatening arrtyythmia
9 using PLM risk score
(https:fpnriskealculator,
shinyappsioffinal_shiny)
Additional risk factors® * > (Ch'?i}m LVEF < 45%
LGE on CMR

nsKT, &etné&jsi KES, @Esc— NSVT
DEp! 8518 3-5% LGE on CHMR

muii, LGE na CMR LVEF < 45%

REM205* 3I5% LGE on CMR
LVEF < 45%

High risk —

MR, cardiac magnetic resonance; DSP, desmoplaking ECG, electrocardiogram; FLNC,
filamin C; LGE, late gadolinium crnhancement, LMMA, lamin A/C; LVEF, Ioft ventricular
gjection fractiorg NSVT, non-sustained ventricular tadhycardia; PLMN, phospholambang
RME, RMA binding motil protein, SC0), sudden cardiac death, VE, ventricular ectopic beats.

& ESC 2023

| B |




Kardiomyopatie — DKMP/NDLVC

Primary prevention

An ICD should be considered to reduce the risk of
sudden death and all-cause mortality in patients with
DCM, symptomatic heart failure, and LVEF =35%
despite >3 months of OMT. 2155

The patient's genotype should be considered in the
estimation of SCD risk in DCM,'#519686388¢

An 1CD should be considered in patients with DCM
with a genotype assodated with high 5CD risk and

LVEF >35% in the presence of additional risk factors
see Table 21 541,542 847 869,871 678,881,884

An ICD may be considered in selected patients with
DCM with a genotype assodated with high 5CD risk
and LVEF >35% without additional risk factors (see
Table 71 .EE-'EI.E?].EELEEE-

An ICD may be considered in patients with DCHM
without a penotype associated with high 5CD risk
and LVEF > 35% in the presence of additional risk

fact m:.ﬂﬂ.-!?].ﬂ?-i

2023 ESC Guidelines for the management of

cardiomyopathies
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Arytmogenni kardiorrlyopatie
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Patients with ARVC

L

oA

Cardiac arrest or syncopal VT . ¥ * {Class I)

®

b

Ico?
(Class lla)

Non-syncopal sustained VT U

®

L

High risk features®

IcD
(Class lla)

@ESC—

---------

ardiini synkopa, nskT. EF PKpod  MAMAMUMM ey
SMKT pFi PES nebo die 2019 ARVE T s i vrev rersrer veryer

.................

kalkulatoru e o o A o

https://arvcrisk.com
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Restriktivni kardiomyopatie

Recommendation Table 30 — Recommendations for
the management of patients with restrictive
cardiomyopathy

Recommendations Class® Level®

It is recommended that multimedality imaging be
used to differentiate RCM from HCM or DCM with C
restrictive physiclogy.

It is recommended that baseline cardiac and

non-cardiac investigations are performed to assess

involvement of the neuromuscular system or other
syndromic disorders.

Cardiac catheterization is recommended in all
children with RCM to measure pulmonary artery
pressures and PVR at diagnosis and at 6-12 monthly

intervals to assess change in PVR.”?

ICD implantation is recommended to reduce the risk
of sudden death and all-cause mortality in patients
with RCM who have survived a cardiac arrest or have
recovered from a ventricular arrhythmia causing

haemodvnamic instabilitv.

(Endommrdial biopsy should be considered in

patients with RCM to exclude specific diagnoses

(including iron overload, storage disorders,

mitochondrial cytopathies, amyloidosis, and lla
granulomatous myocardial diseases) and to diagnose
restrictive myofibrillar disease caused by desmin

kvariarrts.
ICD implantation may be considered in children with
RCM who have evidence of myocardial ischaemia and

269
syncope.

cardiomyopathy.
*Class of recommendation.

PLevel of evidence.

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY

KLINIKA KARDIOLOGIE

(3]
© ESC 2023

DCM, dilated cardiomyopathy; HCM, hypertrophic cardiomyopathy; ICD, implantable
cardioverter defibrillator; PYR, pulmonary vascular resistance; RCM, restrictive
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Hereditarni syndromy =

LQTS 1,2,3 (KCNQ1, KCNH2,SCN5A)

neselektivni BB - nadolol

Brugada syndrom (SCN5A) —
ajmalinovy test, event. chinidin

Katecholaminergni polymorfni KT RO | NOSSRGHT VST NV ST '\ QUGS N i
(RYR2, kalsequestrin) - nadolol, i e e
flecainid L L

* 12 svodové EKG, vy$si svody u BG : SRENAS M aan
e Rodinna anamnéza e A —,',[_' l}' -
» Geneticke vySetreni | il 'A ALl
» Specificka IéCba oy '

« Implantace ICD - sekundarni prevence S45s

* NSS
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Typ ICD

Choice of ICD

When an ICD is indicated, it is recommended to
evaluate whether the patient could benefit from
Sune-uus defibrillato
an alternative to transvenous defibrillators in patients

y should be considered as

with an indication for an ICD when pacing therapy
for bradycardia, cardiac resynchronization, or
antitachycardia pacing is not anticipated.®**

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY +
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Indikace k S-ICD

» indikovani:

Podkozni defibrilator by mél byt miladi nemocni
::lco[;faiwé_n z:nﬁa|t_er;_itivl.lkt[nglf;éznﬂlu ' . problémy s cévnim pistupem
u pacientd s indikaci , kdy neni a . .
. .. . . po explantaci transvendzniho
potfebaGtimulace pro bradykardii, srde¢ni ICD pro infekci nebo infrakci

resynchronizac® nebo.‘] PO elekirod

* pacienti s rizikem komplikaci

m.serratus ant.

m.latissimus_dorsi

KLINIKA KARDIOLOGIE n HIf'AE




Zaver
ICD indikovano v primarni prevenci u pacientu s tézkou

dysfunkci LK

U pacientu se zachovalou nebo stfedné snizenou EF LK
stale snaha o identifikaci pacientu s nejvySSim rizikem
NSS

CMR a geneticke vysetreni vyznamnou roli ve
stanovovani rizika NSS

Pomoc kalkulatoru rizikovéeho skore NSS

Pri zvazovani benefitu IéCby ICD hodnotime i riziko
nekardialniho umrti

Nutno zvazit typ ICD s ohledem na onemocnéni, vék
pacienta a komorbidity

KLINIKA KARDIOLOGIE n HI%F




Dekuji za pozornost
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