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U idiopatickych KES/KT je situace
jednoducha I

Beta-blocker CCB Flecainide

RVOT/fascicular PVC/VT:
Symptomatic, normal LV function

PVC/VT other than RVOT /fascicular:
Symptomatic, normal LV function

Class lla Class lla Class lla

RVOT /fascicular PVC/VT: Class lla Class llab
LV dysfunction

PVC/VT other than RVOT/fascicular: Class lla Class llab
LV dysfunction

PVC:

Burden >20%, asymptomatic, normal LV function

Zeppenfeld K, et al. Eur Heart J (2022) 43, 3997-4126 KIINIEKA K A BDIOTC GIE

Amiodarone

Class lla

Class lla
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Pouze nekterée oblasti jsou obtizne
pro ablaci Signal

in septalni
vétvi GCV

Signal
- in LCC

L]

i Signal |
- in dCS
\A_J

51-leta zena s
Cetnou.symptomatickou
ektopii
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U strukturniho postizeni je vse slozitejsi

Class Class
2015 2022 2015 2022
Coronary artery disease DCM/HNDCM
In patients with syncope and previous STEMI, PES is . ; ICD implantation should be considered in patients
. . . . a
indicated when siyncope remains unexplained after with DCM/HNDCM, symptomatic heart failure : I
non-invasive evaluation.
(NYHA class |HIl) and LVEF <35% after >3 months
Intravenous amiodarone treatment should be f OMT
considered for patients with recurrent PVT/VF | lla © :
during the acute phase of ACS. Catheter ablation in specialized centres should be
In patients with CAD eligible for ICD implantation, considered in patients with DCM/HNDCM and
catheter ablation may be considered just before (or lla b recurrent, symptomatic SMVT, or ICD shocks for Iib lla
immediately after) ICD implantation to decrease SMVT, in whom AADs are ineffective,

subsequent VT burden and ICD shacks. contraindicated, or not tolerated.

EERECRIEIKRERAIREUrR Heart J (2022) 43, 3997-4126 Biiiea manoior oot n IKE



Catheter ablation
(Class lla)

ICD implantation®
(Class lla)

Amiodarone®
(Class lla)

Catheter ablation
(Class lla)

Sotalol®
(Class lla)

Amiodarone
(Class lla)

@ESc

Ablace je obecne
doporucovana az
po selhani léku...
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| u elektrické boure je ablace doporucena

viceméneé az po selhani léku...

Catheter ablation is recommended in patients
presenting with incessant VT or electrical storm
due to SMVT refractory to AADs 3031

Deep sedation/intubation should be considered in
patients with an intractable electrical storm lla c
refractory to drug treatment.*”

Catheter ablation should be considered in patients
with recurrent episodes of PVT/VF triggered by a

similar PVC, non-responsive to medical treatment
221332,333

lla C

or coronary revascularization.

Quinidine may be considered in patients with
CAD and electrical storm due to recurrent PVT
when other AAD therapy fails. 3222

Polymorphic VA

Beta-blocker/sedation
(Class I)

Amiodarone i.v.
(Class )

Isoproterenol | Isoproterenol
ablation precipitating (Class lla) (Class lla)
(Class lla) factors

Quinidine Quinidine
( Quindne (b (CsSD ) Culiy | (Class )

Class lIb) K

{ ) MSG:; bt Catheter Verapamil
( ) ablation (Class lla)

Isoproterenol (Class lla)

Catheter
(Gas) ablation of || according
Pacing PVC triggers  to underlying
(Class ) (Class Ila) disease
Catheter ablation
(Class 1)
Deep sedation/intubation
(Class Ila)
f Autonomic modulation \ —_— @
(Class Iib) l
HMechanical élzl:lzary SPReEt Deep sedation/ intubation
( ) (Class lla)
Overdrive pacing® Mechanical circulatory support
" J [ (Class llb) )

Zeppenfeld K, et al. Eur Heart J'(2022) 43,3997—4126 itk KARDIOLOGTE n IKE



Jeden z duvodu je VANISH trial ...

A Primary Outcome A Use of Amiodarone at Baseline
1.0-
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0.2_ ears wW-up
'§ Hazard ratio, 0.72 (95% Cl, 0.53—0.98) No. at Risk B No Use of Amiodarone at Baseline
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R 3 0.7
Years of Follow-up 3 06 eecalated th
. § 0s- scalat erapy
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Ablation 132 80 40 20 8 B gl Al
Escalated 127 61 25 17 6 E 0.2+
therapy B g S, R
17 p-0.64
0.0 T T T T
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259 pts, 132 ablacni vétev, 127 escalace AA Yo Eclonein
X AP No. at Risk
FU 27.9£17.1 mésicu Aolaon 47 30 13 s ;
Escalated 43 28 14 10 4

Kompozitni endpoint: 59.1% ABL, 68.5% AA (p<0.04) therapy

Sapp JL, et al. N Engl J Med 2016;375:111-21. e T AT IOT O n IKE



Presto mame data, ktera ukazuiji,
ze ablace snizuje pocet terapii ICD
a vyskyt elektrické boure




RCTs o nacasovani katetrizacni ablace
|

SMASH VT
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Terapie ICD (vSechny)

A . . 4
PCA+ICD ICD Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI e a— a n a z a
Reddy 2007 8 64 21 64 28.8% 0.29[0.12,0.72] 2007 ——
Kuck 2010 26 52 38 55 348% 0.45(0.20,0.98] 2010 —
Kuck 2017 20 54 24 57 36.4% 0.81[0.38,1.73] 2017 —— r ny
Total (95% Cl) 170 176 100.0% 0.49 [0.28, 0.87] < p rv n I c I l s u I I
Total events 54 83
ity: Tau*= FChlt= = = :P= t t+ t }
Heterogeneity: Tau = 0.08; Chi*=2.95,df= 2 (P=0.23), F= 32% 0,002 01 10 0 ~ ry
Test for overall effect: Z= 2.44 (P=0.01) PCA+ICD ICD O c a S n e
B Terapie ICD (vyboje)
PCA+ICD ICD Odds Ratio Odds Ratio - - »
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Reddy 2007 6 64 20 64 28.0% 0.23[0.08,0.61] 2007 — a e rl z ac n I
Kuck 2010 14 52 26 55 422% 0.41[0.18,0.92] 2010 ——
Kuck 2017 8 54 14 57 298% 0.53[0.20,1.40] 2017 —
L}
Total (95% CI) 170 176 100.0% 0.38 [0.22, 0.64] ® a b | a C I K I
Total events 28 60
-ll-_letf;ogenem/lzl T;u :2092;54hlp=-1d51:(‘]g;= 2(P=046),F=0% 0.001 o1 T 1000
estfor overall effect: Z= 3.64 (P = 0.0003) . ; . PCAandICD ICD only
C Elektricka boure
PCA+ICD ICD Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Reddy 2007 4 64 12 64 26.2% 0.29[0.09, 0.95] 2007
Kuck 2010 13 52 17 55 51.5% 0.75(0.32,1.74] 2010
Kuck 2017 4 54 7 57 22.3% 0.57[0.16,2.07] 2017 —i—
Total (95% CI) 170 176 100.0% 0.55[0.30, 1.01] >
Total events 2 36
Heterogeneity: Tau*= 0.00; Chi*=1.62, df= 2 (P=0.44); F= 0% I y t {
Test for overall effect: Z=1.93 (P = 0.05) 0.001 Pg; +ICD ICD L 1000

Atti V, et al. JICE 2018:53(2):207-215
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Celkova mortalita

| IV 4

A r
PCA+ICD ICD Odds Ratio Odds Ratio —
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Reddy 2007 6 64 1" 64 358% 0.50(0.17,1.44] 2007 —_
Kuck 2010 5 52 4 55 21.4% 1.36[0.34,5.36) 2010 —p— y
Kuck 2017 g 54 1 57 428% 0.84 [0.32,2.21] 2017 j rv n I C h st u d I I
Total (95% ClI) 170 176 100.0% 0.77 [0.41, 1.46) p
Total events 20 26
v 2 - . iR - - - . R - : : = = v ’
Heterogeneity: Tau » 0.00; Chi*=1.33,df=2 (P=0.52), F=0% 0001 o 10 1000
Test for overall effect: Z=0.80 (P=0.42) PCA+ICD ICD O c a s n e
B Kardiovaskularni mortalita
PCA+ICD ICD Odds Ratio Odds Ratio u A\ 4 V 4
Study or Subgroup  Events Total Events Total Weight M-H, Random,95% Cl Year M-H, Random, 95% CI k at et rl Z a c n I
Reddy 2007 3 64 7 B4 632% 0.40(0.10,1.62) 2007 —i
Kuck 2010 1 52 1 55 15.8% 1.06 [0.06,17.38] 2010 -_—
Kuck 2017 1 54 2 57 21.0% 0.52[0.05,5.89] 2017 —0 n
Total (95% Cl) 170 176 100.0% 0.49 [0.16, 1.50] i a b I aC I K I
Total events 5 10
Heterogeneity: Tau*= 0.00; Chi*= 0.37, df= 2 (P = 0.83), F=0% b t t {
Test for overall effect. Z=1.25(P=0.21) . 0.001 PCO): +ICD ICD 1 1000
Komplikace
PCA +ICD ICD only Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Reddy 2007 3 64 0 64 101% 7.34[0.37,145.07) 2007 —p———
Kuck 2010 6 52 9 55 40.8% 0.67[0.22,2.02) 2010 ——
Kuck 2017 16 54 10 57 491% 1.98(0.81,4.86) 2017 T
Total (95% CI) 170 176 100.0% 1.45[0.52, 4.01] B
Total events 25 19
ity: Tau®= - Chif= = = R= k + t {
Heterogeneity. Tau*= 0.34, Chi*= 3.48,df=2 (P=0.18); F= 43% 0.001 01 10 1000

Testfor overall effect: Z=0.72 (P = 0.47)

Atti V, et al. JICE 2018:53(2):207-215

PCA+ICD ICD only
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Nove studie (publikované v dobe
vydani guidelines) prinesly vice
poznatku




Reduced the Composite Primary Outcome:

Cardiova_scular Mortality M O d | f | k aC e
Heart Faure Hospitalization ,
Severe Treatment-Related Complications s u bSt rat u p rl n I
benefit oproti
antiarytmicke

terapii

Survival Probability
©O © 090090 o0 o0 o=
O N W hd By o VL O

o
=

| Hazard Ratio: 0.52 (95% CI: 0.30-0.90)
1 P = 0.021 by Cox regression
] P =0.019 by log-rank test

: : ; : : . T T T Arenal A, et al. JACC 2022;79:1441-1453
0 3 6 9 12 15 18 21 24
Time (Months)
- Ablation 71 66 52 47 44 41 40 38 24 INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY IK,_E
—AAD 73 63 47 40 35 32 26 23 10 e n M



PAUSE-SCD: ,first-line‘ L S o
ablace KT u NIKMP ‘ '

\
|
¥
¥
180 patients enrolled
T declined ICD and randomization
Y
133 patients randomized
© 295,
67 randomized to ablation

66 randomized to control
+ ICD implant

Y
+ICD implant

47 enrolled in ablation registry ‘
7 withdrew consent before

No ICD implant
treatment

»| 5 withdrew consent before
treatment

Late potential / Pacemapping ‘ ‘ VT activation Late potential elimination
2 underwent ablation after VT
>
4 declined ablation =) recurrence at physician discretion
Y Y
60 were included in primary 61 were included in primary 47 were included in
[T analysis ITT analysis secondary analysis
Y Y
4 lost to follow-up <2 yrs without

reaching primary endpoint

Y
2 lost to follow-up <2 yrs without 2 completely lost to follow-up
reaching primary endpoint 4 lost to follow-up <2 yrs without
reaching primary endpoint

Tung R, et al. Circulation 2022;145:1839-
1849
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PAUSE-SCD: ,first-line‘“ ablace KT u NIKMP

100
e 90 Kompozitni endpoint
.5 - r
g Jednotlivé komponenty
s 701 Ablation primarniho endpointu
§. 60 —
g o Rekurence KT m KV hospitalizace
S 507 g i: e
Control B e i
E 40 é 0 i " Control
E W0 Gl Z w0
‘.E- . E ;g Hazard ratio, 0.51(95% C1, 0.29-0.90) .E ;: ﬁ’izg?srano.u.1(95%0,0‘43—1‘56)
S 30 1 Hazard ratio, 0.58 (95% Cl, 0.35-0.96) b e Rl
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s faw W 08 4w o® o Froco - S A
10 e . S
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FQ"OW'“P (Months’ i | s o somsnc038522
No. at Risk s I
Control 61 40 36 26 18 1 8 e
Ablation 60 50 43 39 32 21 13 ol I R

Tung R, et al. Circulation 2022;145:1839- KLINTKA KARDIOLOGIE n IXF
1849



Phase A

Phase B

l 517 Patients enrolled in the PARTITA Study |

l 56 received an appropriate shock for VT |

A

| 47 were randomized

9 Patients were not randomized
6 refused randomization
2 died before randomization
1 had electrical storm

A

23 contributed to ITT analysis set
(ablation group)

Study termination type:

23 Regular
0 Premature

I

Per protocol analysis set (additional method)
18 Included in the ablation group
5 Excluded (had no VT ablation)

24 contributed to ITT analysis set
(standard therapy)

Study termination type:

16 Regular
8 Premature
8 died

!

Per protocol analysis set (additional method)
23 Included in the standard group
1 Excluded (had VT ablation)

Della Bella P, et al. Circulation. 2022:145:1829-1838

PARTITA trial

2 fazova studie,
16 center

Faze A:
observacni,
vzdalena
monitorace

Faze B:

randomizace po 1
vyboji do ablaéni
vs kontrolni vétve
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A Primary End point
Intention to treat
1.004
-g 0.754
- ]
]
8 0.50-
&
'5 Hazard Ratio 0.11 (95% CI 0.01-0.85), P=0.034
>
w 0,25
Standard therapy
0004 — Ablation
T T T T T
6 12 8 24
Time (months)
Number at risk
Standard therapy 24 19 14 1" 9
Ablation 23 18 15 15 14
C All-cause death
1.00
g 0.754
2
8 0.50
bl
5 Log-rank test, P=0.004
“ 0.25-
Standard therapy
0004 Ablation
0 12 18 24
Time (months)
Number at risk
Standard therapy 24 20 15 14 1
Ablation 23 19 15 15 14

y

B Primary End point b4 - s - r
ki Casna ablace prinasi
1.004
[ V 4 [ =
T jasny benefit Opl"OtI
2
? 4 ] u y
antiarytmicke terapii
E Hazard Ratio 0.11 (95% C1 0.01-0.88), P=0.037
>
W 0.25
Standard therapy
0.0 Ablation
- . r ' . . VT recurrence with shock
0 12 24 1.00
Time (months)
Number at risk
Standard therapy 23 18 13 10 8 - 0.751
Ablation 18 17 15 15 14 %
2
5 0.50
< it =
D Worsening HF hospitalization z Log-ranktest, P=0L089
1.001 /™ a
0.25-
l—\_\— Standard therapy
£ 0 12 18 24
= Time (months)
= Number at risk
% 0.50 Standard therapy 24 17 1 10 8
> Ablation 23 18 14 14 13
g Log-rank test, P=0.159
@ 0.254
Standard therapy
0.00- Ablation
0 6 12 18 24
Time (months)
Number at risk
Standard therapy 24 19 14 1 9
Ablation 23 18 15 15 14

Della Bella P, et al. Circulation. 2022:145:1829-1838
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Jak je tomu u elektrické boure?




VT ablation Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
VT storm
SMASH VT 4 o4 12 64 80% 0.33[0.11,0.98]
SMS 4 54 7 57 67% 0.60 [0.19, 1.94] —
VANISH 32 12 42 127 608% 0.73(0.50,1.08] —
VTACH 13 52 17 55 245% 0.81[0.44, 1.50) - &
Subtotal (95% CI) 302 303 100.0% 0.70 [0.51, 0.94] RS
Total events 53 78
Heterogeneity: Tau? = 0.00; Chi? = 2.18, df = 3 (P = 0.54); I* = 0%
Test for overall effect: Z = 2.34 (P = 0.02)
Recurrent VT/VF
BERLIN VT 29 13 40 83 292% 0.82[0.58, 1.18] T
CALYPSO 8 13 6 14 73% 1.44[0.68, 3.02) —T1 =
SMS 25 54 2% 57 236% 1.01[0.68, 1.52) —
VTACH 28 52 39 55 399% 0.76 [0.56, 1.03] &
Subtotal (95% Cl) 192 209 100.0% 0.87[0.71,1.07) ‘
Total events 90 m
Heterogeneity: Tau® = 0.00; Chi* = 3.19, df = 3 (P = 0.36); # = 6%
Test for overall effect: Z = 1.32 (P = 0.19)
Appropriate ICD therapy
BERLIN VT %5 73 39 83 296% 0.73[0.49, 1.08] T
SMASH VT 8 64 21 64 99% 0.380.18, 0.80) — %
SMS 20 54 24 571 227% 0.88[0.55, 1.40) ——
VTACH 25 52 38 55 37.8% 0.70 (0.50, 0.97) ——
Subtotal (95% CI) 243 259 100.0% 0.70 [0.55, 0.89] L 2
Total events 78 122
Heterogeneity: Tau® = 0.01; Chi* = 3.66, df = 3 (P = 0.30); ' = 18%
Test for overall effect: Z = 2.89 (P = 0.004)
Appropriate ICD shocks
BERLIN VT 13 18 83 17.8% 0.820.43, 1.56] |
SMASH VT 6 64 20 64 123% 030[0.13,070) —
SMS 8 54 14 57 136% 0.600.28, 1.32) ———
VANISH 50 132 54 127 342% 0.890.66, 1.20) —&-
VTACH 14 5 % 55 221% 0.57(0.34,0.97) —
Subtotal (95% CI) 375 386 100.0% 0.66 [0.47, 0.93] -
Total events 91 132
Heterogeneity: Tau? = 0.07; Chi*=7.36, df =4 (P = 0.12); F = 46%
Test for overall effect: Z = 2.36 (P = 0.02)

Elektricka boure

Recidivy KT/FK

Terapie ICD

ICD vyboje

Nov

AL A 4

éjSi

meta-

analyza

ukazuje na
benefit

ablace..

Lima da Silva G, et al. JICE 2020

02 05 1 2

Favours VT ablation Favours Control
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Nase data ukazuji ¢im drive, tim lépe...

IKEM: 2006-2013

328 pts (vék: 63x12 let; 88% M; 72% ischemicka KMP; LVEF: 32+12%) ,93 pts (28%)
ablace pri elektrické boufi (ES), FU 1088+779 dni, mortalita 31.9., resp 40.9 %

Prediktory mortality: vék nad 70, NYHA23, kreatinin>115 pmol/L, LVEF £25%, Amiodaron Rx

A " - — — B . .
Rozdil mortality
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0.2 0.2
—— SCORE = 0 —— SCORE =1 & non-ES
—— SCORE = 1 ChiZ= 59.1 -~ SCORE =1 & ES ChiZ=49.5
—— SCORE = 2 P <0.00001 ——— SCORE >2 & non-ES| |p <0.00001
—— SCORE > 2 —— SCORE >2 & ES
0 1 2 3 a s o 1 2 3 a s
IKE

Time (years) Time (years)

Aldhoon B, et al. PLoS One 2017:12(2):e0171830



Opozdeny transfer do ablacniho centra je spojen

s narustem hospitalizaéni mortality..

2010-2018, 85 nemocnic Helios, 5052 pripadi (primérny vék 60.9+14.3let, 30.1% zeny) z
30 nemocnic, nemocni€ni mortalita 1.27%

In-hospital mortality after catheter ablation of ventricular
arrhythmia - influence of hospital admission and underlying
cardiac disease

In-hospital mortality %]

Ovwverall Elective Emergency /
hospital transfer <24
hours

MW Totalcohort W IHD B NIHD m NSHD

TTI A P AISTOOT

Konig S, et al. Europace 2020;22:100-108



Zavery

« U idiopatickych KES/KT je ablace leCbou prvni volby s
vyjimkou asymptomatickych pacientu

« U pacientu s KT pfi strukturnim postizeni srdce by méla

byt katetrizaCni ablace zvazena po prvnich terapiich
pristroje a k |lécbe elektrické boure

« Amiodaron nezlepsSuje dlouhodobou prognézu nemocnych

* Ablace by mela byt provedena preferencné ve
specializovanem centru (nebo by tam mél byt pacient
referovan po selhani prvni ablace)
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Katetrizacni ablace komorovych tachykardii v IKEM

300

250 Centrum
200 komplexni
150 r v

100 lecby

0 H komorovych
0

2018 2019 2020 2021 2022 a rytm Il

M |diopatické KT KT pfi strukturdlnim postizeni srdce

Kontaktni e-mail: komorovky@ikem.cz
Telefon pro akutni stavy (dostupny 24 hodin denné):

hotline KK IKEM: 730 182 222 | -
kiinika karpioroars [ UKF
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