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Epidemiologie

« Casty vyskyt arytmii, prevalence ~ 60 %
« Multifaktorialni etiologie (infiltrace amyloidem, diastolicka

dysfunce, dilatace LS, oxidativni stres...)
« vyskyt brady i tachyarytmii - dle typu amyloidosy a stadia onemocneni

AL

Conduction Defects [18]  Atrial Fibrillation [19,20]

_I_

_l_

Ventricular
Arrythmias [21,22]

++

" ATTRwt
ATTRv
\

++

+

++

+

+

+

\

(Bonvicini, J.Cardiovasc.Dev
Dis., 2024)

* Spatna tolerance arytmii, zhorSeni hemodynamickych parametru

« klinika — palpitace, synkopy, presynkopy, NSS, progrese srd. selhaa+—>
narust poCtu hospitalizaci, zhorSeni prognozy




Patofyziologie arytmii

Bradyarrhythmias: pause, block:

* Neurotoxic amyloid }‘é
deposition -> S 4
sympathetic denervation

* Thickening of myocardium o~
due to amyloid deposition = g~
disrupt electrical impulse  ©
propagation along
conduction fibers

» Cytotoxic effects of certain
amyloid precursor proteins (/3)_.'_(7\' O ‘
* oxidative stress, N Lf
apoptosis

* ATTR may interfere with
cytoplasmic calcium
signaling

[ca*"]

Tachyarrhythmias:
Atrial: AF
e ' LA pressure- > LA-dilatation

nfiltration ATTR S
-> micro-reentry %

[=r=— s

S Ventricular:
. PVC,nsVT, VT

* Amyloid infiltration in extracellular
spaces and impairment of
cardiomyocyte function

* Myocardial scarring and fibrosis

Special electrophysiological characteristic
of amyloid deposition

(Laptseva, Rossi, J. Clin. Med.)




CARDIAC AMYLOIDOSIS
ARRHYTHMIC COMPLICATIONS

Y&
Yentricular ,
Atrial fibrillation l = | i mias I

e i,
.

disease

Prevalence:

NSVT in 24h ECG monitoring: 18-74%
*  SVTin patients with ICD: 11.28%
*  VT/VF in potients without ICD: 19%

(Scirpa, Heart Failure Clin, 2024)




@ ESC European Heart Journal (2023) 44, 3503-3626 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehad194
of Cardiology

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

@ ESC European Heart Journal (2024) 45, 3314—3414 ESC GUIDELINES

European Society hrttps:/doiorg/10.1093/eurheartj/ehac176
of Cardiology

2024 ESC Guidelines for the management

of atrial fibrillation developed in collaboration
with the European Association

for Cardio-Thoracic Surgery (EACTS)

Developed by the task force for the management of atrial fibrillation of the
European Society of Cardiology (ESC), with the special contribution of the
European Heart Rhythm Association (EHRA) of the ESC.

Endorsed by the European Stroke Organisation (ESO)

@ ESC European Heart Journal (2022) 43, 3997-4126 ESC GUIDELINES @ ESC ESC GUIDELINES

European Society  https:/idoi.org/10.1093/eurheartjlehac262 European Heart Journal (2021) 00, 1—954

of Cardiology N
European Society doi:10.1093/eurheartjfehab364
of Cardiclogy

2022 ESC Guidelines for the management of

patients with ventricular arrhythmias and the 2021 ESC Guidelines on cardiac pacing and
prevention of sudden cardiac death cardiac resynchronization therapy

Developed by the task force for the management of patients with | Developed by the Task Force on cardiac pacing and cardiac

ventricular arrhythmias and the prevention of sudden cardiac resynchronization therapy of the European Society of Cardiology (ESC)

death of the European Society of Cardiology (ESC) i

Endorsed by the Association for European Paediatric and With the special contribution of the European Heart Rhythm
Congenital Cardiology (AEPC) § Association (EHRA)




@ E S C European Heart Journal (2021) 42, 1554—1568

European Society doi:10.1093/eurheartj/ehab072
of Cardiology

SPECIAL ARTICLE
Heart failure and cardiomyopathies

Diagnosis and treatment of cardiac amyloidosis:
a position statement of the ESC Working
Group on Myocardial and Pericardial Diseases

Pablo Garcia-Pavia ® 1'2-3* Claudio Ra.pezzi4’5, Yehuda Adler®, Michael Arad’,

Cristina Basso ® %% Antonio Brucato @ 1°, Ivana Burazor ® 11,
Alida L.P. Caforio @ 32, Thibaud Damy @ '3, Urs Eriksson ® 4,

Marianna Fontana @ 15, Julian D. Gillmore ©® '5, Esther Gonzalez-Lopez"S,

Martha Grogan'®, Stephane Heymans'”''%1? Massimo Imazio ® 2°,
Ingrid Kindermann?!, Arnt V. Kristen @ 22:23, Mathew S. Maurer??,
Giampaolo Merlini ® 25'26, Antonis Pantazi527, Sabine Pankuweitza,
Angelos G. Rigopoulos??, and Ales Linhart ® 3°

Thromboembolism

High risk, common.
Anticoagulate if AF,
consider in selected cases
in SR.

Anticoagulate independent
of CHADS-VASC score.

Atrial Fibrillation

Amiodarone, preferred AA.
Use digoxin cautiously.
Electrical CV has significant
risk of complications and AF
recurrence is frequent.
Exclude thrombi before
electrical CV.

AF ablation data scarce and
controversial.

Conduction disorders

* PPM according to

standard indications.

* Consider CRT if high

paced burden expected.

Ventricular arrhythmias

ICD for secondary prevention.
ICD in primary prevention
usually not recommended.
Transvenous ICD preferred
over subcutaneous ICD.




EXPERT CONSENSUS DECISION PATHWAY

2023 ACC Expert Consensus Decision
Pathway on Comprehensive
Multidisciplinary Care for the

Patient With Cardiac Amyloidosis

A Report of the American College of Cardiclogy Solution Set Owversight Committee

Endorsed by the American Association of Neuromuscular & Electrodiagnostic Medicine, Heart Failure
Society of America, and International Society of Amyloidosis. The American Academy of Neurology
affirms the value of this statement.

Risk stratification for ventricular arrhythmias: Non-

Conduction disease: CondUdTtion disease is prevalent in sustained ventricular arrhythmias are very common in

patients with cardiac amyloidosis, frequently involving both AL-CM and ATTR-CM, but it is not clear if they are
the His-Purkinje system in both AL-CM and ATTR- predictors of subsequent sudden cardiac death. Although
CM."97%% Hence, there should be close monitoring for some studies have demonstrated appropriate implantable
the need for a permanent pacemaker and appropriate cardioverter-defibrillator therapies in cardiac amyloid-
referral to electrophysiology. In cases of pacemaker osis,””“" none have convincingly shown improved sur-
dependence or a high degree of anticipated pacing, car- vival. Current guidelines state that there is insufficient
diac resynchronization therapy may be considered, data to provide recommendations beyond standard in-
although the benefit has not been established. dications for use of implantable cardioverter-

defibrillators as primary prevention in cardiac

J Am Coll Cardiol. 2023;81(11):1076-1126. doi:10.1016/j.jacc.2022.11.027



Sostaeyi | . S ATTR

soucasna

guidelines.. ?

« doporuceni pro leCbu arytmii u pac. s ATTR — vychazi z akt. guidelines
- limitovana data ze studii — vétSinou retrospektivni data
- malé soubory pacientu/kazuistiky
- pac. vyrazeni z velkych multic. studii
 specifika pac. s ATTR — Spatna tolerance arytmii, vyrazné symptomy
- typ amyloidosy, pokrocCilost onemocneni
- rychla progrese u nelécenych x ovlivhéni progndzy specif. terapii
- kfehkost pacientu, ¢asté komorbidity
- vysoke riziko komplikaci




Poruchy vedeni vzruchu

disease

Prevalence of advanced AV block:
3-40%
Predictors of advanced AY block:
= QRS duration
= PR duration
= IVS thickness
* History of AF

‘\.

» (Scirpa, Heart Failure Clin, 2024)

 dysfunkce SA uzlu, AVB, intraventrikul. poruchy
vedeni, ramenkove blokady

« 369 pc ATTR (71% WtATTR)

* 50 % pac. se SR AVB |

* 50 % pac. prodlouzeni QRS

 prevalence pokrocilé AVB 9,5 %, inc. 3,5%/rok
* 10 % impl PM v dobé dg

* 11 % impl PM beéhem 28 meés follow-up

(Donnellan et all, Am J Cardiol, 2020)




Rizikoveé faktory pro implantaci PM

AL and ATTR-CA confirmed by established ESC non-invasive or invasive diagnostic criteria

RISK FACTORS FOR PM IMPLANTATION AT DIAGNOSIS

} | |
e RiEA aE

History of AF PR > 200 ms QRS > 120 ms
- HR 3.80 HR 4.70
/\
0 or 2 risk factors 3 risk factors
First 6 months: : ;
"X NPV 92% R 3.0 HR 6.26
e AUC 91.8% !
{ J
|
Low risk
| f iat Regular assessment forthe need of PM
— High risk implantation during follow up

PM Implantation

= Norisk factor — 1 risk factor — 2 risk factors — 3 risk factors

041 19.1/100 pts/yr
{obal p<0.001 .
031 Srong 7.1/100 pts/yr
|
021 [
= 3,7/100 pts/yr
011
0.2/100 pts/yr
001 2 : : = .
0 10 2 % 40 50
Follow-up (months)
Number at risk
Nonskfactor{ 125 19 104 8 5 i)
{ sk factor1 193 178 143 86 50 19
19 [k 5 4 2 10
Jrisk factors _§ 6 . 3 / 0
0 10 A K| 40 50
Follow-up (months)

(Porcari et all, EJHF, 2022)




Trvala kardiostimulace

e primoimpl. PM - 8,9..40 %
* % stimulace v 1. roce ...56 %
5 let od impl.. ~ 100 %

« pravokomorova stimulace > 40 %

pokles EFLK, progrese srd. selhani,
mitr. regurgitace
—_— resynchronizacni terapie — zlepseni

EFLK, mitr reg, symptomu

Cardiac Resynchronization Therapy for
Transthyretin Cardiac Amyloidosis

Eoin Donnellan, MD; Qussama M. Wazni, MD; Mazen Hanna, MD; Mohamed Kanj, MD; Walid . Saliba, MD;
\Wael A. Jaber &, MD

JINo CRT
NCRT
s
e 0%
a
20 30 40
Follow-Up (Months)
At Risk:
NoCRT 30 25 13 7 2 2 1
CRT 30 29 22 16 11 6 3

(Donnellan, JAHA, 2020)



Trvala kardiostimulace - LBBAP

@ E S C European Heartj nal - Case Reports (2025) 9, ytae677

opean Society hrps://do 101D93ﬁh/ e677
fC o Ig ttps: org/ jerfytae

CASE SERIES
Medical management of arrhythmias

Left bundle branch area pacing in patients with
transthyretin cardiac amyloidosis: a case series

Keisuke Miyajima ® '*, Wakaba Kobayashi"

» Shogo Hakamata1, Yasukazu Ta.kazawa1,
Yoshitaka Kawaguchi’

, Yasushi Wakabaya.shi’, and Yuichiro Maekawa?

"Department of Cardiclogy. Seirei Mikatahara General Hospital, 3453 Mikatahara-cho, Kita-ward, Hamamatsu, Shizuoka 433-8558, Japan; and “Division of Cardiclogy, Internal Medicine IIl,
Hamamatsu University School of Medicine, Hamamatsu, Shizuoka 431-3192, Japan
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* Preference fyziologicke stimulace

 Vhodna u pac. sATTR a
AVB, zachovalou EFLK a uzkym
QRS

 Redukce mechanické a elektrické
dyssynchronie

« Malé soubory pacientu, kazuistické

__pFipady.
J




Fibrilace sini

* Prevalence FS ~ 44 % u pac. se srd. amyloidosou, vyssi u WtATTR
1 hospitalizaci pro srd. selhani, nema vliv na celk. mortalitu

 Riziko vzniku — FS —=PR > 200 ms

Patients CA subtypes
STUDY _(n) (base line)
Fumagalli et al, %7 266
2023 100% WtATTR

ﬁmquency of atrial
fibrillation in diffe

CA sul
56% wWtATTR

Predictors of atrial
fibrillation

e Longer PR interval
« Longer QRS interval
« Increased LA dimensions

Longhi et al,** 2015 262

17% wWtATTR,| 38% WtATTR, e Older age
— 36% mMtATTR, 11% mtATTR, e wtATTRetiology
R S > 120 47% AL 9% AL = Depressed LV ejection
ms fraction
- e Increased LA dimensions
e Increased atrial pressures
PN d I e Coexistence of renal
- lametr LS rmrasias
. o e Advanced HF
Atrial fibrillation oo o Papathanasiou 133 21% WEATTR, 84% wWiATTR « AL type
VySS I Ve k et al,”® 2022 6% mMtATTR, 12,5% mtATTR, - fEls'ti‘rmated g‘l::merular
53% AL 28% AL ation r.
e Body mass index
= e . Donnellan et al,*® 382 71% WtATTR,| 77% WTATTR, e Older age
- 3
29% mMmtATTR | 23% mMtATTR e Advanced ATTR-CA stage
Prevalence: \ Stad I u m O n e m " 2077 « Increased LA dimensions
ot allls Rapezzi et al,”° 2009 233 6.5% WEATTR| 27% WEATTR, -
s 5:23% mIATIR : 26% mMtATTR, 5% mMtATTR,
i 28 % Al LAV| 67% AL 12% AL
!’ud e::?m,.. PR, larger QRS Grogan et al,”® 2016 360 100% WtATTE  62% mtATTR
+  Echo: LA dimension, LVEF, LA Kristen et al,”® 2016 216 35% WtATTR,| 23% WtATTR,
+  Clinical: age, BMI, rencl involve ment, 15% rntAL JTTR, ::: AthA'! TR,
advanced HF 50% Al
o Pinney et al,’* 2013 138 72% WtATTR,| 43% WtATTR, )
26% AL 16% AL

(Scirpa, Heart Fail Clin, 2024)




Fibrilace sini — antikoagulacni terapie

SSSSS

o Strukturalni, elektricka remodelace

_— arytmie, zejm. FS ?
—  riziko atriaini trombézy Q\ \ /‘ —

. I LV diasto I Atl'lal gxtn)cnl
a kardioembolizace e dlomyopathy
v
— ucinna AKT bez ohledu v
na CHA,DS,VASC skor b jg“"“““""“’?, _®
« DOAC, VKA — neprokazan rozdil popiassion el NN, RO, < S

(Gorrie, Cardiovasc

Health—2025)
7




Fibrilace sini — atrialni myopatie

Neefektivni kontrakce LS

— riziko IA trombozy i pri
SR

Lelektromech. sinova disociace”

+ vliv depozit amyloidu —
endomyokardialni
postizerty endotel.
dysfunkce, prozanétlivy stav

hyperkoagulace —

\ 4 ry v /1 4
(Bonderra, JACC, Cardiovasc, Img, 2021) S I

N B S - —— — —
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Fibrilace sini — managemer
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(archiv

- Spatna tolerance FS — symptomy z hypotenze, zhor$&Hisympt.srd.
selhani

« Kontrola rytmu - preferovana, kontrola frekvence
- Casto problematicka terapie — vyzn. remodelace a dilatace LS

- Kl (Ca-blokatory, propafenon, flecainid), nebo spatna
tolerance

medikace (vyssi davky betablok.), digoxin s opatrnosti
- preferenéné nizSi davky betablokatoru, amiodaron (k udrze-

r [ ] A4 r
Ni rytm” e”“”Heﬂl ;h:ekvanr\a\
Tir 1 [] 1 |V\Jl



Fibrilace sini — management

(m
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Kontrola rytmu — snaha o udrzeni adekv. srd. vydeje, zejm Casnha stadia onem.

« EKV — Casna uspésnost srovnatelna s ost dg, ale vySSi rekurence
- vySSi riziko komplikaci (pokrocilejsi stadia onem.) — bradykardie,
komorove arytmie, hypoxie, CMP
- provedeni TEE i pres adekvatni AKT (30 % IA trombus i pfes AKT)

- opakovana EKV neni doporucena

« Antiarytmika — preferenéne amiodaron (ev. sotalol) — dobra tolerance
- neprokazan rozdil v mortalite pri kontrole rytmu amiodaronem

(Bonvici, J Cardiovasc Dev Dis, 2024)



Fibrilace sini - management

CENTRAL ILLUSTRATION Survival in Patients With Atrial Fibrillation Compared With Those

Without Atrial Fibrillation
ATRIAL FIBRILLATION

Atrial Fibrillation in )

Transthyretin Cardiac Amyloidosis

Predictors, Prevalence, and Efficacy of Rhythm Control Strategies

=]
Q
=]
=]

pe< 0.001

]
o
]
=]

Eoin Donnellan, MD, Oussama M. Wazni, MD, Mazen Hanna, MD, Mohamed B. Elshazly, MD, Rishi Puri, MD, PuD,
‘Walid Saliba, MD, Mohamed Kanj, MD, Sneha Vakamudi, MD, Divyang R. Patel, MD, Bryan Baranowski, MD,
Daniel Cantillon, MD, Thomas Dresing, MD, Wael A. Jaber, M

3

5]
o

FIGURE 1 30-Day Maintenance of N5R Following DCCV by ATTR-CA Stage

Atrial Fibrillation Prevalence
8

Atrial Fibrillation Prevalence
FY
=)

o

hATTR WEATTR Stage 1 Stage 2 Stage 3

1.0
~MStage 1
—Mstage 2 Management
;' = 5tage 3

K.
E o9
'E ATTR - CA + AF
=
E 08
-
s
g cv AF Ablatmn AV Ablatmn
2 . 35% 45% 4%
E =
2 Impact on Survival
§
b 1.0
g os ~—— No Atrial Fibrillation
m : = Atrial Fibrillation
0.8+
04 g
g 0.6
o 5 10 15 20 25 30 g
Follow-Up (Days) [
Stage 1 EL] 3z 36 36 36 as 3a
Stage 2 42 as 37 as 34 33 29 0.2 p=0.76
Stage 3 39 24 20 19 19 18 17 , 1 r r : 1 T
o 10 20 30 40 S0 60
Follow-Up (Months)
Log rank = 32.9; p = 0.0000. ATTR-CA = transthyretin amyloidesis cardiac amyloidosis; DCCV = direct current cardioversion; NSR = narmal Donnellan, E. et al. J Am Coll Cardiol EP. 2020;6(9):118-27.
sinus rhythm.

Death ooccwrred n 65% of patents with atrial fibwillation (AF) compared with 49% of those without AF {(p — O.7E).

doi:10.1016/j.jacep.2020.09.001



Fibrilace sini — management

@ ESC Europace (2024) 26, ause 1SS CLINICAL RESEARCH
E ',”CDT“’L-“?") Soclety https//doi.org/10,1093/europace/euael 55
of Ciraisiag

Clinical outcomes of catheter ablation for atrial

J 4 ’ r . . r fibri!lation, atrial flutter,- and atri:.-,n.l tachycardia
« Katétrova ablace — zatim limitovana data in wild-type transchyretin amylold
strategy for catheter ablation in each
arrhythmia

malé, retrospektivni studie o, faoavtn 5 155 S oo . ooy Hsppams’ b 1

Shozo Kaneko @ ', Takuya Kiyama ® 7, Yusei Kawahara', Hitoshi Sumi @ ',
Yuichire Tsuruta @ 7, Naoto Kuyama @ ', Kyoko Hirakawa @ 7, Masanobu Ishii ® 7,
Noriaki Tabata’, Kenshi Yamanaga @ 7, Koichiro Fujisue @ 7, Shinsuke Hanatani @ 7,
Daisuke Sueta @ ', Yuichiro Arima @ 7, Satoshi Araki @ ', Yasushi Matsuzawa’,

vhodna zejm. pro Casna stadia onem., NYHA |ifassaursammn s e o e
v v ’ . ’ Paroxysmal AF/persistent AF

pokrocCilejsi onem. — vice komplikaci 100% s+ e J,
udrzeni SR 50-60 % pac. v pribéhu 3 let - |

bezpecny vykon

80% 4

B0%

40% 7
—+— Paroxysmal AF first procedure

—+— Paroxysmal AF last procedure
Persistent AF first procedure
Persistent AF last procedure

% free from paroxysmal AF/
persistent AF recurrence

20% 7

0%

0 600 1200 1800

Follow-up days

doi:10.1093/europace/euaels5



Fibrilace sini — uzaver ouska LS

Rev Esp Cardiol. 2023;76(7):503-510

Original article

Cardiac amyloidosis and left atrial appendage closure. The CAMYLAAC M)

study

Ignacio J. Amat-Santos,™”* José R. Delgado-Arana,” Ignacio Cruz-Gonzalez,>* Hipélito Gutiérrez,™”
Ignacio Garcia-Bolao,® Xavier Millin,® Gabriela Tirado-Conte, Juan Miguel Ruiz-Nodar,®

Mohsen Mohandes," Jorge Palazuelos,™" Francisco Torres Saura,* Raquel Del Valle,!
Ernesto Valero Picher,™

Jean Carlos Niifiez Garcia,® Itziar Gémez,*” Ramén Albarran Rincén,”

S F. de Frutos, E. Gonzalez-Lopez/Rev Esp Cardiol. 2023;76(7):494-496

Left atrial appendage closure in transthyretin ‘

Dabit Arzamendi,® Luis Nombela-Franco,’ Liza Korniiko,” Alejandro Barrero,” Sandra Santos-Martinez,” cardiac amyloidosis

Ana Serrador,®” and ]. Alberto San Roman”

For - T

= X * High risk of stroke
Patients with: ) o
) . o * Acute periprocedural complications:
* Bleeding with contraindication for i o
. . tamponade, stroke, device embolization,
anticoagulation ; ;
i ) . . vascular, minor bleeding...
* Embolism despite anticoagulation - ;i
) ) ) * High-volume, experienced centers
* High bleeding risk : g
1 * Financial cost
* Safe and feasible procedure

Figure 1. Risk-benefit balance of left atrial appendage closure in patients with transthyretin cardiac amyloidosis.




Fibrilace sini — studie ATTR-ACT

Tafamidis in Transthyretin Cardiomyopathy Clinical Trial (ATTR-ACT), N = 441
JACC: CARDIOONCOLOGY WOL. 6. NO. 4, 2024 =
@ 2024 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN
COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER

THE CC BY-NC-ND LICENSE (http://creativecommaons.org/licenses/by-ne-nd/4.0/)

Baseline or Histo

ORIGINAL RESEARCH

Limited, Prespecifiod Model

HR (95% C1) P Value
FUR GINSIron 2273(1619-31923 <0.001 —e——|
- - - - - (vari. wild] -
Atrial Fibrillation as a Prognostic Factor ) Stobenddmets o e T
for All-Cause Mortality in Patients With e —
- - - AF/ARL (no vs yes) 0.550 {0.368-0821 0.003 (=]
Transthyretin Amyloid Cardiomyopathy : ,
class O/ ws 1) 0.360 {0.261-0497) <Q.000 i
Ronald witteles, MD,* John L. Jefferies, MD, MPH,"” Suraj Kapa, MD,“ Francesco Cappelli, MD, PuD," r T ~ ~
Marla B. Sultan, MD, MBA,* Balarama Gundapaneni, MS,' Margot K. Davis, MD, MS,* Pablo Garcia-Pavia, MD" ‘0 -t ! _____.2_. 3
Loweer sk Higher rsk

of mortality of mortaley

Expanded Stepwise Seiection Model

HR (95% O P Value

m&m.w) 1.794 (1.277-2.519) <C.001 ——1
_;;ggg“"‘ 1518 0.174-1.963) 0.002 —e—

GLS (%) 1.080 {1.025-1138) 0.004 “

BUN (mg/aL) 1.023 (1.012-1.034) <000 a

GMWT distance (m) 0.995 (0.993-0996) <000 <

e 057110430790 <0001  |e-|

0 I 2
Lower sk Higher risk
of martality of entalty

w

mortality in limeted but not expanded model
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Komorove arytmie

Casté u pacientll se srde¢ni amyloiddzou
KES, nesetrvalé KT, setrvalé KT

Data kontroverzni, restrospektivni

case reports, observacni studie

Prospektivni studie 72 pac WtATTR — 44 % nsKT, 98 % KES, zavazné arytmie malo Casté

Ventricular
arrhythmias

Prevalence:

= NSVTin 24h ECG monitoring: 18-74%
. SVT in patients with ICD: 11-28%

=  VT/VF in potients without ICD: 19%

(Scirpa, Heart Failure Clin, 2024)

Predikce vyskytu komorovych arytmii — snizena EFLK, vyrazna hypertrofie LK, zvyseny

LK ESV

w
\T_" ;

Journal of
Clinical Medicine

Article

Incidence and Predictors of Ventricular Arrhythmias in
Transthyretin Amyloid Cardiomyopathy

Katharina Knoll 20, Patrick Fuchs 2, Isabel Weidmann !, Fatih Altunkas !, Stephanie Voss ?, Carsten Lennerz '+2,
Christof Kolb !, Thorsten Kessler 2, Heribert Schunkert 1200, Wibke Reinhard !, Stefan GrofR %5

and Teresa Trenkwalder 1/2*

doi:10.3390/jcm12144624




Komorove arytmie

Prognosticky vliv komorovych arytmii stale ne zcela jasny

Nelze pouzit HCM SCD-risk calculator

NSS — nejCastejsi priCina umrti pac. se srd. amyloidosou (2/3 pac.)

ALE - zejména v dusl. bradyarytmii,
- casto elektromechnicka disociace
- komorova fibrilace — vysoky defibrilacni prah
- progredujici onemocneni se zavaznou prognozoul..

ALE — data ze starsich studii, pacienti s pokrocCilejSim onemocnenim..bez
moznosti specifické terapie




Komorove arytmie - terapie

* Farmakologicka terapie — s opatrnosti betablokatory
- amiodaron

» Katetrova ablace — mozna, jen kazuisticke pripady

* Indikace ICD — sekundarni prevence — u pacientu po srdecni
zastave v pripade predpokladaneho preziti

> 12 mésicu pfi dobrém funkénim stavu
(ESC guidelines, HRS consensus)

-
90:

primarni prevence




Komorove arytmie - ICD

* Metaanalyza - 194 pac. po impl. ICD — vyskyt nsKT u 51%, adekv. vyboj
18 %

[ ]
Wariable Hamon et al'” Lin et al™’ Varr et al™” Kristen et al” Rezk et al™”’ Chuzi et al'” ) l I a I Ita 3 1 %

Year 2016 2013 2014 2008 2018 2018
Mumber of patients 45 53 31 19 15 31
Study type Retrospective Retrospective Retrospective Retrospective Retrospective Retrospective
Country of origin France United States United States Germany United Kingdom United States
Age, vy 66+ 12 62 68 (51-87) 58+ 2 51 (37-80) 51 (37-80)
Male gender (%) 35 (78) 42 (79) 26 (84) 13 (68) = 24 (77)
Follow-up period, mo 17 + 14 23+ 21 6-23 27+5 5 (1.4-66.1) 15+ 11
NT-proBNP, pg/mL 6470 + 8328 11622 + 12 592 4635 (193-30000) 5702 (5288-6116) 5178 (2220-34 153) - Recelved: 25 November 2019 | Revised: 26 March 2020 | Accepted: 24 April 2020
DOl: 10.1111/jce 14541
Beta-blocker therapy 16 (36) 24 (45} - - 5 (33) -
ORIGINAL ARTICLE WILEY
Antiarrhythmic drug therapy 7{186) 8 (15) = = 13 (87) =
Le“f:’;’:::”ﬁ;:}" ejection A4x13 - 52 B 53 (40-65) 4314 Effect of ICD implantation on cardiovascular outcomes in
patients with cardiac amyloidosis: A systematic review and
Left ventricular ejection 14 (31) o {17) 2 (10) 5 (28) - - meta-anavisis
fraction < 35 or < 45% - Y
New York Heart Assaciation class 25 (56) 4209 13 (42) 17 (89) - - Ahmad Halawa MD* ® | Henok G. Woldu PhD? | Kristina Gifft Kacey DO? |
Il or IV heart failure Martin A. Alpert MD*
Syncope 2(4) 18 (34) = 4 (21) 4 (27) =
Monsustained ventricular 17 (38) & (11) 23 (74) 10 {53} 12 (80) =
tachycardia
Primary prevention 38 (84) 41 (77) 16 (52) 19 (100) 14 (93) 25 (81)
Secondary prevention 7 (18) 12 (23) 5 (16) 0 (0) 1 (7 & (19)
AL amyloidosis 12 (27) 33 (62) 15 (48) 19 (100) 15 (100} 14 (45) )
ATTR amyloidosis 27 (60) 9 (17) 4 (13) 0 (0) O (0) 16 (52)

Al amyloidosis & (13) 10 (19} 0 (0) 0 (0) O (0} 0 (0)




Indikace ICD — ESC guidelines

@ ESC European Heart Journal (2022) 43, 3997-4126 ESC GUIDELINES

European Society https://doi.org/10.1093/eurheartj/ehac262
of Cardiology

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

electromechanical dissociation.””””®” The benefit of primary pre-

vention |[CD implantation in patients with cardiac amyloidosis is un-
Developed by the task force for the management of patients with

certain. Curre”tl}"! an |ICD should be considered in patients with ventricular arrhythmias and the prevention of sudden cardiac
haemodynamically not-tolerated VT after careful discussion of] death of the European Society of Cardiology (ESC)

] ] _ . _ : Endorsed by the Association for European Paediatric and
the competing risks of non-arrhythmic death and non-cardiac Congenital Cardiology (AEPC)

death.

Recommendation Table 32 — Recommendations for
implantable cardioverter defibrillator implantation in
patients with cardiac amyloidosis

Recommendations Class® Level®

An ICD should be considered in patients with
light-chain amyloidosis or transthyretin-associated lla c

cardiac amyloidosis and haemodynamically

not-tolerated WT.




Indikace ICD
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@ E S C European Heart Journal (2023) 44, 3503-3626 ESC GUIDELINES
European Society httpsi/doi.org/10.1093/eurheartjlehad 194
of Cardiology
ACC/AHA/ASE/HFSA/HRS/SCAI/ )
SCCT/SCMR 2025 Appropriate Use
. . Criteria for Implantable Cardioverter-
2023 ESC Gu |de|| nes for th e management Defibrillators, Cardiac Resynchronization
. . Therapy, and Pacing
Of card Io myo Path Ie s A Report of the American College of Cardiology Solution Set Oversight Committee,
American Heart Association, American Society of Echocardiography, Heart Failure Society of America,
Developed by the task force on the management of e A R T T e T R

cardiomyopathies of the European Society of Cardiology (ESC)

FIGURE 13 Summary of Table 2.2.3, Nonischemic €M, Specific Etiologies
Authors/Task Force Members: Elena Arbelo @ *T, (Chairperson) (Spain),

Nonischemic CM:
b3 7 On GDMT <3 months

The natural history of cardiac amyloidosis associates electrical con-
duction disease of the heart with symptomatic bradycardia and ad- ] [ A ! ]
vanced AV block.*>"%*1%% The clinical threshold for pacemaker s+ [M“’“"ﬁ;j"m’"'} ";‘:[;‘f;:};f"} [m.wqo_mc} i }
. X . . phrformed Chagas disease any LVEF gt sy LVEF
ndication should be low, as the disease progresses and implantation
of the device allows rate response to exercise and medication adjust- J._‘_l
ment.” "% The role of ICD in cardiac amyloidosis for SCD preven- [wmm] {M,,m} {wmm} [ W,M] me —_—
tion is not clearly known, but available data do not support their use
n primary prevention.mm'mw % é @ M .




Prevence NSS

Journal of

Cardiovascular m\D\Py

Development and Disease

Review
Arrhythmic Risk Stratification in Cardiac Amyloidosis: A Review
of the Current Literature

Eleonora Bonvicini |, Alberto Preda”, Chiara Tognola 300, Raffaele Falco ?, Roberto Gidiucci 2%, Giulio Leo 20,
Sara Vargiu 200, Marisa Varrenti 2, Lorenzo Gigli 2 Matteo Baroni 2, Marco Carbonaro 2, Giulia Colombo 2,

Alessandro Maloberti 4, Cristina Giannattasio **, Patrizio Mazzone 2* and Fabrizio Guarracini >*

PREVENTION OF SUDDEN
CARDIAC DEATH

doi:10.3390/jcdd11070222

Life expectancy < 1 year YES

Or
Advanced heart failure®

{ no

FE<35%

¢.NO

NSVT andfor unexplained
syncope

+ NO

Reduced in function and/for YES
increased in myocardial
involvement §

lNO

Y

YES

Y

YES

Y

Y

*Defined as NYHA IV, markedly increased biomarkers, high diuretic dose and
multiple hospitalization for heart failure

§ Defined as reduced GLS and increased IVS during echocardiographic assessment
and increased value of LGE, T2, T1 and ECV in cardiac magnetic resonance.




Indikace ICD — primarni prevence

zUstava predmeétem diskuse
neni jasna evidence pozitivniho vlivu na mortalitu (data spiSe pro AL-A),
rozdilné zavery studii

|dentifikace prediktord NSS..? (tize hypertrofie LK, EFLK, GLS,
LGE, biomarkery?...)
Stanford University Study — kritéria pro implantaci ICD — primarni prevence
(Varr et all, Heart Rhythm, 2014) - dobra kvalita zivota
- prognoza > 12

meésicu
- ¢asna stadia

onem., NYHA |-l

v pfipadé non-posturalni zatezoveé synkopy nebo zachytu nsKT/sKT pfi monitoraci



Shrnuti

Fibrilace sini — preference kontroly rytmu
- kontrola frekvence - betablok. , amiodaron
- KI - Ca-antagonisté, propafenon, digoxin
za monitorace
- katétrova ablace — bezpecna, ucinna,

omezena
data, Casna stadia onem.
- EKV — Casny efekt srovnatelny s ost dg,
- riziko komplikaci, ne opakované
- riziko rozvoje FS — PR int > 200 ms, QRS
> 120
AKT - antikoagulace bez ohledu na CHA2DS2-
VASC
- DOAC rovnocenna s AKT VKA
SR - vys. riziko intrakard. trombdzy i pfes AKT Ci

Bradyarytmie - predevsSim AV blokady
- prediktory implantace PM PR int > 200

ms,

QRS > 120 ms, anamnéza FS, IVSd > 18
mm

o - zhorSeni symptomu pfi pacingu PK > 40
0

— preference BiV PM, nové L BBAP

Prevence NSS — kritéria nejednoznacna..
- |ze zvazit pfi vysokém riziku NSS, v

- U Indikovanych pac. uzaver ouska LS

casnem
o stadiu onemocneéni, pri dobrém
funkcénim
stavu a prognoze > 12més
. - po peclivé konzultaci, se zvazenim
prinosu



Zaver

Casty vyskyt arytmii u pacientu s CA

Spatna tolerance, vyrazné symptomy

Intolerance nebo Ki Fady farmak (Martini et all, Trends in cardivasc
Med, 2024)

progrese onemocneni X nové moznosti IéCby — ovlivhéni prognozy

nutny pravidelny skrining — 24-h EKG, vicedenni monitorace,
Implant. rekordery..
specificky pristup v terapii
zUstava mnoho nejasného... (prevence NSS, AKT u SR, prever 69
implantace PM...) \{7-
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