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Zakladni zmeny guidelines

2015

Coronary artery disease

In patients with syncope and previous STEMI, PES is
indicated when syncope remains unexplained after lla
non-invasive evaluation.

Intravenous amiodarone treatment should be

considered for patients with recurrent PVT/VF I
during the acute phase of ACS.

In patients with CAD eligible for ICD implantation,
catheter ablation may be considered just before (or ™
immediately after) ICD implantation to decrease

subsequent VT burden and ICD shocks.
PVC-induced cardiomyopathy

In patients with a cardiomyopathy suspected to be
caused by frequent and predominately monomorphic lla

PVCs, catheter ablation is recommended.
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DCM/HNDCM

|ICD implantation should be considered in patients
with DCM/HNDCM, symptomatic heart failure
(NYHA class lI-Ill) and LVEF <35% after >3 months
of OMT.

Catheter ablation in specialized centres should be
considered in patients with DCM/HNDCM and
recurrent, symptomatic SMVT, or ICD shocks for
SMVT, in whom AADs are ineffective,

contraindicated, or not tolerated.

ARVC
ICD implantation should be considered in patients
with definite ARVC and an arrhythmic syncope.

ICD implantation should be considered in patients
with definite ARVC and severe RV or LV systolic

dysfunction.
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Zakladni zmeény guidelines

Primary electrical disease and selected populations

ICD implantation is recommended in patients with

ic® whi ivi lla
T LQTS who are symptomatic” while receiving
beta-blockers and genotype-specific therapies.

In patients with haemodynamically not-tolerated _ _ _ _ _
SMVT occurring in the chronic phase of myocarditis, lla |CD implantation should be considered in patients
1D il e 5 e el with CPVT who experience arrhythmic syncope and/
|ICD implantation is recommended in patients with eirie st el GRseis AT
cardiac sarcoidosis who have an LVEF <35% highest tolerated beta-blocker dose and on flecainide.

|ICD implantation is recommended in patients with Fresprrtelpriien caelortnlar ol e o
competitive athletes should be considered.
Catheter ablation of triggering PVCs and/or RVOT

epicardial substrate should be considered in BrS

cardiac sarcoidosis who (1) have documented
sustained VT, or (2) aborted CA.

In patients with cardiac sarcoidosis who have an
indication for permanent cardiac pacing related to patients with recurrent appropriate ICD shocks
high-degree AV block, ICD implantation should be

considered, regardless of LVEF.

refractory to drug therapy.

LCSD should be considered in patients with diagnosis
of CPVT when the combination of beta-blockers and
flecainide at therapeutic dosage are either not

effective, not tolerated, or contraindicated.
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Diagnostika u nemocnych s prvni manifestaci KT bez zname
kardialni anamnézy

Scénar 1: Nahodny zachyt nesetrvalé komorové tachykardie

Scénar 2: Prvni manifestace setrvalé monomorfni komorové tachykardie
Scénar 3: Prezivsi nahlou srde¢ni smrt

Scénar 4: Obét nahlé srdecni smrti

Scénar 5: Pribuzny obéti nahlého umrti z arytmické priciny
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Pokles vyskytu nahlé srde¢ni smrti u pacientu se srde¢nim selhanim

Annual Rate of Sudden Death (per 100 patient-yr)

10+

Slope (per decade), -1.22 per 100 patient-yr; P=0.02
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Nova stratifikacni kritéria EF 36 — 50%

Genetické vysetreni Magneticka rezonance

LMNA, PLN, FLNC, RBM20 LGE

Synkopa Programovana stimulace

nevysvétlitelnd pozitivni
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Genetické vysetreni

Lamin (LMNA)

Fosfolamban (PLN)

P~ Titin (RBM20)
' 1 Filamin C (FLNC)

Y
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NDCM

LMNA-risk VTA calculator

Risk Prediction Score for Life-Threatening Ventricular
Tachyarrhythmias in Laminopathies

Sex ® Male O Female
Non-missense LMNA o ®
m ion Yes No
Atrio-ventricular
block O Absent @ 1st degree O High degree
Non-sustained
ventricular Oves ® No
tachycardia
Left ventricular
60 %

ejection fraction

Risk of Life-Threatening Ventricular Tachyarrhythmias at 5 years

13.5 %

Imna-risk-vta.fr
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Vyznam LGE

Celkova mortalita  Scar (+) vs. Scar (-) LVEF < 35% vs. LVEF > 35%
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Soucasti vysetreni

aVR

aVL

aVF

V1

V2
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V4

V5
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Elektrofyziologie & mapping

Prevodni intervaly AH, HV ! =

Programovana stimulace I

Elektroanatomické mapovani Il
Podavani isoprenalinu aVF —_———
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Zdroj: VSeobecnd fakultni nemocnice

2020 APHRS/HRS expert consensus statement on the investigation of decedents with sudden unexplained death and patients with sudden cardiac arrest, and of their families.

2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ (2022) 00,1-130



Elektrofyziologie & mapping
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Setrvala monomorfni komorova tachykardie
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Procainamide
(Class lla)

Flecainide
Ajmaline
Sotalol
Amiodarone®
(Class llb)

l

Procainamide
(Class lla)
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ischaemia

electrical
disease

Isoproterenol (Class lla)

(Class I)

!

Pacing
(Class I)

Catheter Remove rlsoprotereno?“ @oproterenol Beta-blocker
ablation precipitating | (Class lla) i . (Classlla) '\ (Classl)
. (Class lla) V-

. ( ) ('éfat:;r; Quinidine ’ Quinidine
%inidilrlg’ - (Classlla) | (Class lla)

ass K+ D

Mg( Cl/a.s(s ll).v. . Catheter i‘( Verapamil
. ablation  (Class lla)

Catheter
ablation of
PVC triggers
(Class lla)

AAD
according
to underlying
disease
(Class lla)
*Autonomic
modulation
. (Classlla)
J

Deep sedation/ intubation
(Class lla)

Mechanical circulatory support
(Class I1b)

2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ (2022) 00,1-130

@Esc

g
;1

=

ICD programming optimization®
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Beta-blocker/sedation
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Amiodarone i.v.
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Catheter ablation
(Class I)

Deep sedationfintubation
(Class lla)

Autonomic modulation
(Class lIb)

Mechanical circulatory support
(Class IIb)

Overdrive pacing®
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Komorova arytmie v akutni fazi IM
| :
}
( _ b (Classllla) )

Amiodarone i.v.
(Class lla)

Lidocaine i.v.
(Class llb)

Deep sedation/intubation
(Class llb)

Further revascularization if appropriate®
(Class )

Repletion of K*, Mg**®
(Class 1)

Beta-blocker i.v.®

(Class ) Catheter ablation®

(Class lla)

Sedation (for comfort)©

(Class ) Overdrive pacing®

(Class lla)

Autonomic modulation®
(Class llb)

Mechanical circulatory support
(Class lIb)
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Nova doporuceni pro ,,komoroveé tachykardie*

Klinické scénare

Diagnostika

Zaklady akutni lécby
Chronicka lécba dle etiologie

Prevence nahlé srdecni smrti, implantace ICD



Dekuji za pozornost!



Diagnostika u nemocnych s prvni manifestaci KT bez zname
kardialni anamnézy

Short axis
ventricle view

\
v VYoo

s
.

Recommendations Class® Level®

In patients with newly documented VA (frequent
PVCs, NSVT, SMVT), a baseline 12-lead ECG,
recording of the VA on 12-lead ECG, whenever

Vertical lon¢

axis view

C . . )

possible, and an echocardiogram are

recommended as first-line evaluation.

In patients with newly documented VA (frequent
PVCs, NSVT, SMVT) and suspicion of SHD other

lla B
than CAD after initial evaluation, a CMR should be
considered.'*1%>
In patients with an incidental finding of a NSVT, ™ C

a >24 h Holter ECG should be considered.

events.'"® Implantable loop recorders (ILR) can be useful in diagnos-

ing arrhythmias in patients with potentially life-threatening symp-
14

toms, such as unexplained syncope.
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Zdroj: VSeobecnd fakultni nemocnice




EKG — opakované, monitorovani
Short-couplet TdP

f - B e e a” Nr .‘nr \_,‘r

General University Hospital in Prague



EKG ve vyssi etazi
High precordial leads — Brugada syndrome
Baseline Baseline Drug Drug
th th
4 ICS 3 -ICS sta‘ndard leads high leads standard leads high leads

; Lo . . " . ot .;:2; il —”\/‘"“"-”1/\/“'
b U R s "’J/W/\P ""‘V\/"‘v\/" ¥ | ;!
- - ¥ : 3 - il s
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Curcio A et al. Clinical Presentation and Outcome of Brugada Syndrome Diagnosed with the New 2013 Criteria. JCE 2016, 27:937-43.



Zatézové testy
- Zmeny navozené adrenergnim mechanismem
Zatézi indukovana KT (ARVC)
Bidirecionalni KT in CPVT

Zatézi navozené Epsilon a Typ 1 Brugada
QTC >480ms ve 4 min recovery - LQTS

(Lying to standing ECGs for possible LQTS (note: caution )

in children)
% (Class 2a) )
(EP study if BBR-VT, pre-excited AF, or SVT is suspected )
3 (Class 2a) 5
% N\

I sg E - I II Iq I * . I Ivﬁ I

» Sodium channel blocker challenge*
(Class 2a)

* Tests for coronary vasospasmt

« Adenosine challenge to unmask pre-excitation

+ Electroanatomic right ventricular voltage mapping
for detection of subclinical arrhythmogenic
cardiomyopathy
+ EP study to evaluate potential underlying substrate
* Adrenaline challenge for possible LQTS and CPVT, if
unable to exercise |
" (Class 2b) e

2020 APHRS/HRS expert consensus statement on the investigation of decedents with sudden unexplained death and patients with sudden cardiac arrest, and of their families.
2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ (2022) 00,1-130



Zatézové testy

T 'Remm_lm‘_.:baseiiné ' ];ﬁ:ﬁ
(Lying to standing ECGs for possible LQTS (note: caution )
in children)
% (Class 2a) )
(EP study if BBR-VT, pre-excited AF, or SVT is suspected )
3 (Class 2a) v
& : A )
In SCA survivors where no other disorder is identified
» Sodium channel blocker challenge*
(Class 2a) ’g -
~ 6501 " é 650+
» Tests for coronary vasospasmt 8 = c
Adenosine challenge to unmask ple-excitaﬁon o &0 550, - g 550
« Electroanatomic right ventricular voltage mapping 5 : 3
| tection of subclinical arrhythmogenic T B 450 * . 8 450
cardiomyopathy @ 2
. EPsmdytoevaluate otential underlying substrate * § 350 - 1 S B9
+ Adrenaline challenge for possible LQTS and CPVT, if g L
\Mabio o Bxarcica 250 = 2501 250-
k (C’ﬂSSZb) 3 Control LQTS Control LQTS Control LQTS

2020 APHRS/HRS expert consensus statement on the investigation of decedents with sudden unexplained death and patients with sudden cardiac arrest, and of their families.
Adler A et al. The phenomenon of QT stunning: The abnormal prolongation provoked by standing in patients with long QT syndrome. Heart Rhythm 2012; 9:301-8.



Provokacni testy

— Diagnostic Indication Protocols Positive test

test Dosel/infusion
rate/duration
(Tying to standing ECGs for possible LOTS (note: caution ) Ajmaline Family history of BrS 1 mg/kg over 5-10min  BrS type 1 ECG.
My eoucHen) or SADS. (maximum dose
& (Class 2a) v .
Resuscitated CA 100 mg) or 1 mg/kg
(EP study if BBR-VT, pre-excited AF, or SVT is suspected ) , ,
(Class 2a) J without SHD. at 10 mg/min.
, ~\ Record in standard

I sg E - l II Io I . . I Iqﬁ I

» Sodium channel blocker challenge*
(Class 2a) leads over 30 min.

* Tests for coronary vasospasmt Flecainide Same as ajmaline. 2 mg/kg over 10 min Same as ajmaline.
» Adenosine challenge to unmask pre-excitation

» Electroanatomic right ventricular voltage mapping

and high precordial

(maximum dose

for detection of subclinical arrhythmogenic 150 mg).
canfionmyopethy 2 : Record in standard
* EP study to evaluate potential underlying substrate
and high precordial
» Adrenaline challenge for possible LQTS and CPVT, if
unable to exercise leads over 30 min.
" (Class 2b) 3

2020 APHRS/HRS expert consensus statement on the investigation of decedents with sudden unexplained death and patients with sudden cardiac arrest, and of their families.
2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ (2022) 00,1-130



Provokacni testy

MMMMMMWWY Ajmalin / Flecainid test

_%MWW Geneticky potvrzeny Brugada Syndrom

aVR M ‘ |
avL M MN\J\/\%/\/LAA/W\/V\{W
fi
1 I l

avR V&
avL )
aVF V6

General University Hospital in Prague



(Lying to standing ECGs for possible LQTS (note: caution )

in children)
& (Class 2a) v
(EP study if BBR-VT, pre-excited AF, or SVT is suspected )
(Class 2a) b
r R

I sg E - l II Io I . . I Iqﬁ I

» Sodium channel blocker challenge*
(Class 2a)
+ Tests for coronary vasospasmt
» Adenosine challenge to unmask pre-excitation

» Electroanatomic right ventricular voltage mapping
for detection of subclinical arrhythmogenic
cardiomyopathy

* EP study to evaluate potential underlying substrate
» Adrenaline challenge for possible LQTS and CPVT, if
unable to exercise

% (Class 2b) 3

Provokacni testy

Diagnostic
test

Adenosine

Epinephrine

Indication

Exclude latent
pre-excitation.

CPVT and
resuscitated CA
with or without

SHD when exercise
test not feasible.
Family history of

SADS.

Protocols
Dosel/infusion
rate/duration

6, 12, 18 mg boluses
up to maximum dose
24 mg or until AV
block or
pre-excitation occurs.

Rest 10 min.
Start at 0.025 pg/ kg/
min for 10 min
increase sequentially
to 0.05, 0.1 and 0.2 pg/
kg/min in 5 min steps.

Positive test

|dentification of
accessory

pathway.

>3 beats of PVT
or bidirectional
VT.

2020 APHRS/HRS expert consensus statement on the investigation of decedents with sudden unexplained death and patients with sudden cardiac arrest, and of their families.
2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ (2022) 00,1-130



(Lying to standing ECGs for possible LQTS (note: caution )

in children)
& (Class 2a) v
(EP study if BBR-VT, pre-excited AF, or SVT is suspected )
(Class 2a) b
r R

I sg E - l II Io I . . I Iqﬁ I

» Sodium channel blocker challenge*
(Class 2a)

+ Tests for coronary vasospasmt

» Adenosine challenge to unmask pre-excitation

» Electroanatomic right ventricular voltage mapping
for detection of subclinical arrhythmogenic
cardiomyopathy

* EP study to evaluate potential underlying substrate
» Adrenaline challenge for possible LQTS and CPVT, if

unable to exercise
i (Class 2b) 5

2020 APHRS/HRS expert consensus statement on the investigation of decedents with sudden unexplained death and patients with sudden cardiac arrest, and of their families.
2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ (2022) 00,1-130

Provokacni testy

Diagnostic Indication
test
Acetylcholine Suspicion of
coronary
vasospasm.
Ergonovine Same as

acetylcholine.

Protocols
Dosel/infusion
rate/duration

Intracoronary
injection: RCA: 20 and
50 pg. LCA: 20, 50,
and 100 pg over 20 s.
>3-min intervals
between injections.
Maximal dose of 50 pg
in the RCA and 100 pg
in the LCA.

Intracoronary
stepwise injection:
RCA (20-60 mg)
LCA (20-60 mg) over
a period of 25 min.

Positive test

Coronary artery
spasm visualized
during

procedure.

Same as
acetylcholine



Soucasti vysetreni
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Elektrofyziologie & mapping

Prevodni intervaly AH, HV ! =

Programovana stimulace I

Elektroanatomické mapovani Il
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Elektrofyziologie & mapping
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Genetické testovani

Recommendations Class® Level® Optimalni je, aby vysledek ovlivnil
- Finalni diagnozu

- Dalsi management

- Rodinny screening

Genetic testing is recommended when a condition

is diagnosed in a living or deceased individual with

a likely genetic basis and a risk of VA and
SCD.56'183

When a putative causative variant is first identified, Indikované

c - Diagnostikované Ci vysoce suspektni geneticky
vazané onemocnéni na podkladé fenotypu

- Geny s robustni ,,gene-disease association”

evaluation for pathogenicity is recommended

using an internationally accepted framework.'”®

When a Class IV or Class V variant has been
identified in a living or deceased individual with a

condition that carries a risk of VA and SCD,

genetic testing of first-degree and symptomatic Neni benefit

Fenotyp s jasnou negenetickou pficinou

relatives and obligate carriers is recommended.

It is recommended that genetic testing and

0
1

counselling on its potential consequences should C Mutation Variant

be undertaken by an expert multidisciplinary class

team.'”®

It is recommended that Class Il (variants of I Benign Nondiagnostic
uncertain significance) and Class IV variants should C Il Li kely ben ign

be evaluated for segregation in families where

possible, and the variant re-evaluated periodically. 11l A variant of uncertain origin Re-evaluation
It is not recommended to undertake genetic IV Liker pathogenic Diagnostic
testing in index patients with insufficient evidence c

of a genetic disease. \' Pathogenic

2020 APHRS/HRS expert consensus statement on the investigation of decedents with sudden unexplained death and patients with sudden cardiac arrest, and of their families.



Genetickeé testovani

LQTS BrS CPVT Idiopathic VF ERS
Genetic test Class 2 Class | Class I Class lIb Class lib
Proband Initial clinical Cornerstone for diagnosis ECG ECG and high precordial lead ECG Exercise test See Section 5.2.3, scenario 3 ECG
test Exercise test Sodium channel blockers provocative test*®
Other tests/processes Exclude acquired Exclude |:>henocop)/b Exclude Holter
LQTS phenocopy®/SHD Echocardiography
Follow-up 1-3 years dependent on level of risk
Relatives Clinical ECG ECG and high precordial lead ECGs: start at 10 years ECG ECG and high precordial ECG
screening Exercise test Sodium channel blockers provocative test® start >16 Exercise test lead ECGs Echocardiogram
(when feasible) years unless clinically indicated '’ From birth Exercise test
From birth Echocardiogram'®?
Follow-up Positive phenotype and/or 1-3 years dependent on level of risk
Class IV/V variant
Negative phenotype and no Discharge
Class IV/V variant
Genetické testovani a management Dalsi zasadni diagnozy
- Long QT Syndrom > B-b|oka’tor - DKMP (lamln A/C gene, PLN, FLNC, RBMZO)
- Long QT3 syndrom = Na+ blokator - HKMP (sarkomericka mutace)

- CPVT - flecainide
- ARVC/ ALVC - exercise restrictions

2022 ESC Guidelines for the management of patients with ventricular arrhythmias and the prevention of sudden cardiac death. EHJ (2022) 00,1-130



