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NEANTIARYTMIKA S ANTIARYTMICKYMI
VLASTNOSTAMI

* Sucasna antiarytmicka lie¢ba je empiricka, podlieha
klinickému posudeniu, zostava slabinou sti¢asnej KV mediciny.

* Prechod z tradi¢nych antiarytmik na terapie novej generacie
moZe podporit’ exaktnu medicinu s lieCbou prispésobenou
individualnym genetickym, fyziologickym a
environmentalnym profilom.

* Vidsina zivot ohrozujucich arytmii vznika v suvislosti s
nejakou formou kardialneho ochorenia, ktoré urcuje
prognostické dosledky, ako aj Specificki medikamentoznu
liecbu.

Schwartz PJ, et al. (2020) Inherited cardiac arrhythmias. Nat Rev Dis Primers 6:58.Kingma J, et al.(2023) Overview of cardiac arrhythmias and treatment strategies. Pharmaceuticals
(Basel) 16:844. Valderrabano M (2022) The future of antiarrhythmic drug therapy: will drugs be entirely replaced by procedures? Methodist Debakey Cardiovasc J 18:58¢63.
Valderrabano. Methodist DeBakey Cardiovasc J doi: 10.14797/mdcvj.1185



NEANTIARYTMIKA S ANTIARYTMICKYMI
VLASTNOSTAMI

* Optimalizovana lieCba zakladného kardialneho ochorenia je
neoddelitePnou sucast’ou lieCby arytmie viac ako akékol’'vek
membranovo posobiace antiarytmikum.

* Nearytmika s antiarytmickymi vlastnosami su trieda
liekov, ktoré sa nekvalifikuju ako antiarytmika, mozu
vSak modifikovat’ procesy KV remodelacie a mat’
oneskoreny a nepriamy antiarytmicky ucinok.

Schwartz PJ, et al. (2020) Inherited cardiac arrhythmias. Nat Rev Dis Primers 6:58.

Kingma J, et al.(2023) Overview of cardiac arrhythmias and treatment strategies. Pharmaceuticals (Basel) 16:844.

Valderrabano M (2022) The future of antiarrhythmic drug therapy: will drugs be entirely replaced by procedures? Methodist Debakey Cardiovasc J 18:58¢63. Valderrabano. Methodist
DeBakey Cardiovasc J doi: 10.14797/mdcvj.1185



ZJEDNODUSENA
AKTUALIZOVANA
KLASIFIKACIA
ANTIARYTMIK

It Ila f-adrenoceptor antagonists
lIb B-adrenoceptor agonists
llc Muscarinic M2 receptor inhibitors
Iid Vagal nerve/ACh release activators
lle Adenosine A1 receptor activators

e lIla Non-selective K™ channel blockers
Kv11.1 (hERG) K" channel blockers
Kv1.5 (Ikur) K* channel blockers
llb Kiré.2 (Karp) K" channel openers
llle GIRK1 and GIRK4 (Igact) blockers

0 HCN channel-mediated pacemaker current (ly)

BLOKATORY NA+ KANALOV

? la Nav1.5 (Ina) open-state (intermediate dissociation)
Ib Nav1.5 (Ina) inactivated state (rapid dissociation)
lc Nav1.5 openfinactivated state (slow dissociation)
Id Late Na* current

Class Sub-class Primary pharmacological target/action Example of drugs

BLOKATORY HCN KANALOV

Ivabradine

Ajmaline, disopyramide®, procainamide®, quinidine/hydroquinidine®“

Lidocaine, mexiletine“d, phenytoin
Antazoline®, cibenzoline, flecainide’, pilsicainide, propafenone’

Ranolazine

INHIBITORY A AKTIVATORY AUTONOMNEHO NERVOVEHO SYSTEMU

B1-blockers: atenolol, bisoprolol, esmolol, landiolol, metoprolol,
nebivolol
p1- and B2-blockers: nadolol, propranolol
B1-, B2-, and a1-blockers: carvedilol, labetalol

Isoprenaline

Atropine

Digoxin, digitoxin

Adenosine

BLOKATORY A OPENERS (OTVARACE) K+ KANALOV

Amiodarone?, dronedarone?, sotalol”, bretylium
Dofetilide’, ibutilide, nifekalant

Vernakalant'

Nicorandil

No approved medications

VII | CIELENE UPSTREAM MODULATORY

FARMAKOLOGICKE CIELE

ACEI ARNI, MRA, Omega - 3 mastné
kyseliny, SGKLT2i, statiny,...

ELEKTROFYZIOLOGICKE UCINKY

Elektrofyziologicka a Strukturalna (fibroticka,
hypertroficka alebo zapalova) remodelacia

Enalapril, lisinipril, losartan, kandesartam,
spironolakton, kyselina eicosopentaenova, kyselina
docosahexaenova, atorvastatin,..

European Society of Cardiology. Europace (2025) 27, euaf076

CIELENE UPSTREAM MODULATORY

Merino JL, et al. Practical compendium of antiarrhythmic drugs: a clinical Vil
consensus statement of the European Heart Rhythm Association of the

ACEI, ARNI, mineralocorticoid receptor antagonists, SGLT2 inhibitors, statins Atorvastatin, enalapril, lisinopril, losartan, candesartan, sacubitril,

spironolactone, etc.




ATRIALNA KMP
HLAVNE RIZIKOVE FAKTORY,
KOMPLIKACIE A LIECEBNE
STRATEGIE

* AtCM: charakterizovana Strukturalnou a
elektrickou remodelaciou, mechanickou
dysfunkciou, poSkodenim endotelu a
prokoagulaénym stavom, ktor¢ st sposobeneé
patologickymi mediatormi podporujucimi AF,

- neurohumoralne faktory (katecholaminy, ANG II)
- rastové faktory (transformacny rastovy faktor f3,.),
- dilatacia, zapal a oxidacny stres.

* Hlavné komplikacie AtCM: AF, MP/SE

* Primarna lieCebna stratégia AtCM:

"upstream terapia' na Kkorekciu rizikovych
faktorov, kontrolu rytmu a prevenciu
embolickych prihod.

Cardiovascular Disease Alcohol

(Hypertension, # I Consumption MA/JM/AAN&HA
Congestive Heart Failure,

Valvular Heart Dlsease)

RHYTHM Atrial Fibrillation

Y CONTROL *
0 \ 3 ‘
Metabolic R o 4

Disorders §

(Obesity, === :'
Diabetes Mellitus, :'
Non-alcoholic  JPSTFREAM .
Liver Disease)  THERAPY _

CaL el ;’e""tg THERAPY
alDysfunction - -
# Endothelial Injury Stroke/Systemic Emboli
4 Procoagulant State

Genetic
Factor

Mental
Disorders
(Anxiety
Aging

Disorder, Stress) Obstructive Sleep

Apnoea Syndrome

'n!|

Vs

o "Upstream terapia" je farmakologicka intervencia zamerana na patologické mediatory, ktoré podporuju AF.
_* Zahina zmeny Zivotného $tylu a manazment RF - zakladné kamene manazmentu AtCM.

Liu Z, et al. Atrial Cardiomyopathy: From Diagnosis to Treatment. Rev. Cardiovasc. Med. 2025; 26(1): 25124




PATOFYZIOLOGICKE MECHANIZMY KOMOROVE]

~ ARYTMOGENEZY , ,
NAVRHOVANE SPOSOBY UCINKU NEANTIARYTMICKYCH TERAPII

Antagonisty RAAS;
B-adrenergné blokatory;
Blokatory kalciovych
Mchancky stres | kanalov

Woorenperioony (=2 | @ Rybi olej;

Neurohormony
Catecholamine release
Sympathetic discharge
Activation of renin-

angiotensin-aldosterone axis

| Ischémia |

Atherosclerosis
Endothelial dysfunction
Plaque destabilization

Thrombosis

Release of cytokines &
Oxidative injury

| Strukturalna
N remodelicia
| Zmeny bunkovej
4| matrix
ot | Apoptodza
| myocytov
W\ P, Fibroza myokardu

Elektrofyziologicka
remodelacia
Spomalené vedenie | U&inky i6novych kanalov
ZvySena automaticita Priama modulacia sodikovych,

Zvysena trigrovand aktivita kaliovych a vapnikovych pradov
Zmenena repolarizacia

A

Deedwania P, Lardizabal JA. Non-antiarrhythmic Therapies for Cardiac Arrhythmias. Thoracic Key.Fastest Thoracic Insight Engine


https://thoracickey.com/
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UCINKY ACEI/ARB
NA KOMOROVE ARYTMIE A NSS

* RAAS: rozhodujuci vplyv na patofyziologiu HFrEF
- myokardialna remodelacia, intersticialna fibroza ‘ zvysuju
- poruchy v r6znych iénovych prudoch arytmogenézu
/" utlm remodelacie komor, N\
e vazodilatacia,
* Inhibicia RAAS: ACEI/ARB * zniZenie neurohormonalnych latok
priaznivé u&inky * zniZenie tonu sympatika a cirkulujucich
katecholaminov,
\* priaznivé uéinky na iénové prady. -

Zaher W, et al. Anti-Arrhythmic Effects of Heart Failure Guideline-Directed Medical Therapy and Their Role in the Prevention of Sudden Cardiac Death: From Beta-Blockers to
Sodium-Glucose Cotransporter 2 Inhibitors and Beyond. J. Clin. Med. 2024, 13, 1316. https://doi.org/10.3390/jcm13051316



ULOHA RAAS V
ETIOPATOGENEZE

FIBRILACIE PREDSIENI
INHIBITORY RAAS

RAS: Renin angiotensin system; LVEDP: Left Ventricular End Diastolic Pressure;
TGF: Transforming growth factor;

MAPK: Mitogen-activated protein kinase; ACE-I: Angiotensin converting enzyme;
ACE: Angiotensin converting enzyme; ARB: Angiotensin receptor blocker .

Renin Angiotensin System (RAS) in the Etiopathogenesis of AF

Hypertension/

Heart Failure

Renin

ANGIOTENSIN |

ACE

Renin Angiotensin

Gene Polymorphisms

s

ACE-I, AT-ll Receptor
Blockers and Aldosterone
Antagonsits as

—»l<—

Raised LVEDP -

Pulmonary Venous
Hypertension-

Atrial Stretching

Ilnterventions

Aktivacia angiotenzinu II
a receptorov angiotenzinu II
ZvySenie hladiny aldosterénu

|

I

ELEKTRICKA A STRUKTURALNA

REMODELACIA

TGF-B, MAPK a ostatné cytokiny —

Zmenené elektrické vlastnosti
ZvySeny kolagén
Proliferacia fibroblastov
Hypertrofia myocytov

\<|¢-\ctivation of the

RAS

v

ATRIAL
FIBRILLATION

Nair GM, et al. The Role Of Renin Angiotensin System In Atrial Fibrillation. Journal of Atrial Fibrillation. Apr-May, 2014 | Vol-6 | Issue-6




[INHIBICIA RAAS e m—
(ACEI/ARB) A e TRACE 1577 The study showed a significant difference in the development of AF in

ARYTMIE favourof the ACE-

e GISSI-3 17944 Reduction inAFpost-AML. AF

e CHF 374 Significant reductionin thefrequency of ventricular arrhythmias such as KA
PVCs, ventricular couplets and VT.

e SOLVD 55 Significantly fewer patients with AF in enalapril group AF

e Val-HEFT 4395 Significantly lower AF incidence in patients with HF randomised to either AF
valsartan or placebo on top of HF treatment.

. . o« s rwe ° 392 Candesartan reduced incidence of AF in patients with symptomatic HF.
Potencialny priaznivy ucinok ELLRL AF
inhibicie RAAS na V)”Skyt e HOPE 8335 Over 4.5 years of follow-up ramipril (compared to placebo) did not AF

i (AF): significantly reducethe incidence of AF in patients without known HF or left
arytmn ( F)' ventricular systolic dysfunction.
* priamy e VALUE 15245 Valsartan-based treatment of hypertension reduced the incidence of AF
° sekundérny new-onset/ sustained AF compared with an amlodipine-based treatment in

r . y _ee hypertensive patients.
k neurohumoralnej modulacii

a antihypertenzivaym R e "
ucinkom. e ONTARGET 2557 No changesin new onset AF in combining telmisartan and ramipril, but an AF
increased risk of adverse effects.
. Priamy antiarytmicky ucéinok e ACTIVE-1 9016 Irbesartan did not significantly reduce the risk of hospitalisation of patients AF
inhibitorov RAAS AR - - -
_ pomerne P VS’Sle dky e J-HYTHM II 326 ;Ziieifﬁﬁzoﬁzﬁi }Zﬁlaililgl;ig);g;gjve no advantage of amplodipine AF

Williams EA, et al. Anti-arrhythmic properties of non-antiarrhythmic medications. Pharmacological Research 156 (2020) 104762 Redukcia Bez efektu



UCINNOST BLOKATOROV RAAS V PREVENCII
FIBRILACIE PREDSIENI

Meta-analyza a Podporné referencie

systematicky prehlad Chaugai et al. Khatib et al.
(Koniari I, et al. )

Pocet pacientov 165 387
Pocet analyzovanych RKS 26 14
RAAS medikacia ARB, ACEI ARB, ACEI AA

4 N\

* VyraznejSie ovplyvnenie remodelacie srdca s ARB ako ACEi.

* Pozitivne ovplyvnenie KV prihod, SZ a rizika recidivy AF s ARB a ACEIi u pacientov s KVO.
* Prinos inhibicie RAAS v primarnej aj sekundarnej prevencii AF u pacientov AH.

* NajvyraznejSia redukcia novovzniknutej AF s ARB. MRA - bez efektu

* Rovnako prospesna redukcia rekurencie AF s ACEI a ARB. MRA — maly efekt

. %

AA — aldosterone antagonists; ACEIs — angiotensin converting enzyme inhibitors; AH — arterial hypertension; ARB — angiotensin receptor blockers; KACH — coronary artery disease;
EMPHASIS-HF — Eplenerone in Mild Patients Hospitalisation and Survival Study in Heart Failure; EPHESUS — Eplenerone Post-Acute Myocardial Infarction Heart Failure Efficacy and Survival Guide;

Koniari I, et al. Atrial fibrillation in heart failure patients: An update on renin—angiotensin—aldosterone system pathway blockade as a therapeutic and prevention target. Cardiology
Journal ¢ 2023, Vol. 30, No. 2, 312-326



/ANGIOTENSIN\
RECEPTOR-NE
PRILYSIN
INHIBITOR
(ARNI)

Vv manazmente

ertmii /

NP system
Inactive Inactive

NPs NPR-A

NPR-B

NPR-C?

Y fragments fragmentst .

NEP Angiotensin receptor :
neprilysin inhibitor (ARNI)

Natriuresis/diuresis Sodium and
+ Renin secretion water retention
\
" Vasodilation Vasoconstriction
¥ Blood pressure 4 Blood pressure
4 Endothelial permeability Endothelial permeability
\
-
+ Hypertrophy 4 Hypertrophy
¥ Fibrosis 4 Fibrosis
-

’

\

03 O
+ Sympathetic outflow q%’%& 4 Sympathetic outflow




ARNI MOZNA CESTA PRE OCHRANNY

UCINOK ARNI PRI SZ

priaznivé ucinky :
0 ARNi
e vazodilatacia,
r L 1 4 L L H rtf .I
 utlm aktivacie sympatiku, sart fatire \/
* zniZenie napitia steny myokardu a fibrozy e
e zniZenie modula¢nych tGcinkov na iénové B s
kanaly (draslikové kanaly, RyR2 a draha
CaMKII)
. zlgpsgnle rychlosti vedenia, Co moze .  EKTRICK A REMODEL ACIA CTRURTURAL N,
prispiet’ k znizenej indukovatel’nosti VF pri Predlzenie QT, znizenie rychlosti REMODELACIA
vedenia, predlzenie trvania AP, o . .
S Z Aienie RK Kardidlna dysfunkcia, fibréza
* V sucasnosti neexistuje ziadny presvedcivy
mechanizmus, ktory je zakladom supresie
arytmie sprostredkovanej ARNI u pacientov NMWWWWMMWMMW
s0 SZ.
- Ventricular arrhythmia
- APD/ERP - AF inducibility
* AFWoV @ . uctural remodelin v R . v . . .. -, .
ARNI AF : PNFAT, Cay12 @ FERR ey Z1ta Sipka oznacuje propagaciu. Cervena ¢iara oznacuje inhibiciu.
(Sa il /Valsartan) = calcineurin, NFAT - p J p p g J
= AP max slope + Remodelin 5 5 5 v I 5 s 5 -
APD /ERP  max siope G @  ARNi, angiotensin receptor-neprilysin inhibitor; AP, ak¢ny potencial; RK, restitu¢na krivka; TNF
HF ) : ‘,:Z;a‘,"g:‘;‘f’xgm, pcamn g~ vV E a, tumor necrosis factor a; TGF—P, trans- forming growth factor B
\1 + KCNH2, KCNE1, KCNE2

Tsai Y-N, et al. Mechanism of angiotensin receptor-neprilysin inhibitor in suppression of ventricular arrhythmia. Journal of Cardiology 78 (2021) 275-284



ARNI

HLAVNE STUDIE A METAANALYZY UCINKU ARNI
NA KOMOROVU ARYTMIU A NSS

2021 [63].

Authors Type of Study No. of Patients in the Effect on
Journal Year Intervention Population VA and SCD
Martens, et al Retrospective, cohort 151 VA reduction (51 vs'. 14; p < 0.001)
Clin Res Cardiol. Pre-vs. Post-ARNi initiation HF:EF with ICD ICD shock reduction (16 vs. 6;
2019 [57]. : p <0.001)
]I?Ieeagtelg}?’ fltl;l' Prospective, cohort 240 VA and ICD shock reduction
2018 [5};3] ’ ARNi vs. ACEi/ARB HFrEF with ICD (0.8% vs. 6.7%; p < 0.02)
Rus§o, etal. Prospective, cokiort 167 VA reduction (15 vs. 4;,p=0.03)
J Clin Med. ARNi HErEF with ICD ICD shock reduction (13 vs. 3;
2020 [64]. p=0.02)
SCD reduction in the ICD group
Rohde et al. RCT—post hoc analysis 8399 % (HR 0.49; 95% CI 0.25-0.99) and
JACC Heart Fail. 2020 [59]. ARNIi vs. ACEi HFrEF non-ICD group (HR 0.81; 95% CI
0.67—0.98)
Curtaix" et al. —pPos OC ana. sis reduction . ; Yo
Rty Tie . RET_poeshostty 1 T
SCD reduction (OR 0.78; 95% CI1
Froart Riythin O2. g ictaandtyats. 11,204 VA reduction (OR 0.45; 95% CT

0.25—-0.79)

Higher BiV Pacing (p < 0.0001)

Liu, et al.
Front Cardiovasc Med.
2022 [61].

Meta-analysis
ARNIi vs. ACEi/ARB/Placebo

18,500
HFrEF or HFpEF

T

No VA reduction (RR 0.86; 95% CI

0.68—1.10)

SCD reduction (RR 0.79; 95% CI

0.70—0.90)

Mujadzic, et al.

J Innoc Card Rhythm Mang.

2022 [65].

Meta-analysis
ARNIi vs. ACEi/ARB /Placebo

18,548
HFrEF or HFpEF

P

VA & SCD reduction (OR 0.71;

95% CI1 0.54—0.93)

ICD shock reduction (OR 0.23;

95% CI0.11-0.47)

Pozzi, et al.
Heart Fail Rev.
2023 [62].

Meta-analysis
ARNi vs. ACEi/ARB

8837
HFrEF

. o

VA reduction (OR 0.78; 95% CI
0.63—0.96 for RCT and RR 0.62;
95% CI 0.53—0.72 for observational

studies)

ICD shock reduction (RR 0.24;

95% CI1 0.12—0.24)

* Existuju vSak Studie, ktoré dokonca
uvadzaju zvySeny vyskyt arytmii po liecbe
sacubitril/valsartanom.

* Na tplné pochopenie presnych
molekularnych mechanizmov st potrebné
d’alSie Studie.

.

RKS a metaanalyzy potvrdzuju u¢innost’ ARNI pri zniZovani komorovych arytmii,

NSS a ICD Sokov.

Zaher W, et al. Anti-Arrhythmic Effects of Heart Failure Guideline-Directed Medical Therapy and Their Role in the Prevention of Sudden Cardiac Death: From
Beta-Blockers to Sodium-Glucose Cotransporter 2 Inhibitors and Beyond. J. Clin. Med. 2024, 13, 1316. https://doi.org/10.3390/jcm13051316




ANTAGONISTY
MINERALO-
KORTIKOIDNYCH
RECEPTOROV
(MRA)

Vv manazmente

ertmii

Renal Na*/K*regulation
(1 Na* reabsorption & K* excretion
in the distal convoluted tubule)

Inflammation

Oxidative
Stress

Vascular
Endothelial Dysfunction
(Chronic effect causes shrinking and incre
mechanical stiffness of endothelial cells
decrease in NO production)

<
(¢
\\_

ALDOSTERONE

Gluconeogenesis

part via stimulation of gene
expression of hepatic
pluconeogenic enzymes)

Obesity & Type 2 Diabetes
ntracrine production of aldosterone via cell
expression of aldosterone synthase)

Cardiac & Vascular
(expression of procollagen gen
fibroblast-dependent interstiti
collagen deposif

Hypertension
(arteriolar vasoconstriction
& vascular stiffness)

Dyslipidemia
(@ Triglycerides
HDL-cholesterol)




MRA

Komplementarny pristup k neurohormonalnej supresii

RAAS na aldosteronovy receptor poskytuje sériu

prospesnych KV ucinkov:
prevencia elektrickej remodelacie myokardialneho
tkaniva,

e utlm fibrozy a remodelacie komor,

* zniZenie aktivacie sympatiku

* priaznivé ucinky na endotelidlnu vazomotoricku
dysfunkciu

* zlepSenie vazodilatacie, srdcového vydaja,

* zlepSenie systolickej a diastolickej funkcie DK,

* zniZenie zapalu, velkosti IM loziska, plniacich
tlakov CK.

MRA

* redukuju predsienové a komorové arytmie

e zabranuju NSS.

Sethi R, et al. Evidence for Aldosterone Antagonism in Heart Failure. Cardiac Failure

Review 2024;10:el5.

Zaher W, et al. J. Clin. Med. 2024, 13, 1316. https://doi.org/10.3390/jcm13051316

Al-Gobari, M, et al. BMJ Open 2018, 8, ¢021108.
Le, H.-H, et al. PLoS ONE 2016, 11, e0145958.

Renal effects

« Glomerular injury

Excessive cortisol
Oxidative stress

Glucose
Aldosterone

Cardiovascular effects
« Endothelial dysfunction

;ﬂ\/_v « Vasoconstriction

+ Na'and H,0 resorption . o
g R | ’ AR : « ¢ Inflammation and oxidative stress
« Volume overload Mineralocorticoid receptor i
A 2 X { « ¢ Thrombosis
« K" and Mg“" excretion

« Atherogenesis
« Myocardial hypertrophy
« Apoptosis and fibrosis

Spironolactone Eplerenone

@
O

+ % Inflammation « # Vasodilatation + ¢ Natriuresis

+ % Fibrosis « ¢ Cardiac output + ¥ LVfilling pressures

« & Infarct size « ¢ LV systolic and diastolic « % Atrial and ventricular

RALES e vyznamné zniZenie celkovej aj kardidlnej mortality
* 29 % redukcia rizika NSS
EPHESUS | * vyznamné zniZenie celkovej aj KV umrtnosti a rizika
KYV umrtia alebo hospitalizacie.
e vyznamné zniZenie vyskytu NSS
Meta - * potvrdzuju jasny prinos MRA pri zniZovani NSS,
analyzy * posiliiuju kriticka ulohu MRA pri liecbe pacientov s

HFrEF




4 N

INHIBITORY ,
SODIKOVO-GLUKOZ
OVEHO ,
KOTRANSPORTERA 2
(SGLT2i)

\v manazmente arytmii -

@ mitophagy/
J CAMKII autophagan,y

o [ U NLRP3
\j inflammasome

improved
energetics

AR
improved VAR e
renal |
function

41 provascular

SNS
progenitor cells 1EPO v

Potential indirect * systemic effects of SGLT2;

G.D. et al. J Am Coll Cardiol Basic Trans Science. 2020;5(6):632-44.




SGLT2

INHIBITORY
ANTIARYTMICKE UCINKY

Prva cesta (intraceluldrne natrium)

* ma okamzitu ulohu, dominuje funkcii
ionovych kanalov v kratkodobom
horizonte

* regulyje intracelularnu homeostazu
natria a kalcia.

Druha cesta (metabolizmus)

* ma dlhodobu ulohu a dominuje pri
dlhodobej liecbe.

SGLT2i1, Sodium-glucose cotransporter 2 inhibitors;

AF, atrial fibrillation/atrial flutter; VA, ventricular arrhythmias;
SCD, sudden cardiac death; HIF-1, hypoxia-inducible factor-1;
EPO, erythropoietin; NHE-1, Na+-H+ exchanger 1;

INaL, late Na+ current; APD, action potential duration.

Novel Findings of I

SGLT2I

Protection on Heart

I

Anti-arrhythmic Effect

I Klinicky dokaz II Experimentilne $tadie II Mozné riziko

I AF| VA|. SCD|

!
I Priamy mechanizmus " Nepriamy mechanizmus I
| ! '

1. Mpyokard a krvny obeh Blood Pressure | Urinary Tract Infections 1
Oxidative Stress | Cardiac Load | Ketoacidosis 1
Inflammation | Vascular Function 1 Polyuria 1
Cardiomyocyte Hypertrophy Body Weight | Nausea 1
Myocardial Fibrosis | Heart Failure 1 Hypotension 1

SGLT2i vykazuju antiarytmické vlastnosti prostrednictvom
roznych pleiotropnych mechanizmov

obnovy homeostazy vapnika a sodika,

reverzie srdcovej remodelacie

antioxidaCnymi ucinkami

protizapalovymi ac¢inkami.

\

Hoci sucasné trendy udajov naznacuju znizeny vyskyt NSS a KA, pre definitivnu validaciu

\y

ychto antiarytmickych u€inkov st nevyhnutné d’alSie prospektivne Stadie.

Wu J, et al. (2022) Antiarrhythmic effects and mechanisms of sodium-glucose cotransporter 2 inhibitors: A mini review. Front. Cardiovasc. Med. 9:915455.
Hong-Yi Duan, et al. The potential anti-arrhythmic effect of SGLT2 inhibitors. Cardiovascular Diabetology (2024) 23:252




N STUDIA DECLARE-TIMI 58
UCINOK DAPAGLIFLOZINU NA AF U PACIENTOV S DM 2. TYPU

UCINOK DAPAGLIFLOZINU V POROVNANI S PLACEBOM NA FIBRILACIU A FLUTTER PREDSIENI

* DECLARE-TIMI 58 (Dapagliflozin Effect on Cardiovascular 5%1 S i B pkcabio
Events—Thrombolysis in Myocardial Infarction 58):

b ve ) . ) . . , , 4% KM Event Rate at 4 yrs: 3.0% vs 3.7% 3-70/0

* ucinnost’ a bezpecnost’ SGLTi dapagliflozinu v porovnani s placebom u Hazard Ratio 0.81, 95% CI 0.68 to 0.95, P=0.009
17 160 pacientov s DM 2. typu a s viacerymi RF aterosklerotického
KVO (n=10 186) alebo znamym aterosklerotickym KVO (n = 6974). 7

* CIEL: zistit vplyv dapagliflozinu na prvua a celkovy pocet epizod -

AF/AFL u pacientov s (n=1116) a bez prevladajucej AF/AFL )

e Z: Dapagliflozin znizil riziko prihod AF/AFL o 19 %, 7,8 -
oproti 9,6 udalosti na 1000 pacientorokov; (P = 0,009).

* NedoSlo k Ziadnej modifikacii a¢inku podl’a pohlavia, anamnézy it i i . ,
ischemickej MP, glykovaného hemoglobinu Alc, indexu telesnej ’ 7P Time (days) o e
hmotnosti, TK alebo eGF (vsetky P pre interakciu >0,20). Placebo| 8578 8355 8114 7836 5313

Dapagliflozin{ 8582 8373 8163 7901 5380
0 360 720 1080 1440
\

* Dapagliflozin znizil vyskyt epizod AF/AFL u vysoko rizikovych pacientov s DM 2. typu.
« U¢inok bol konzistentny bez ohP’adu na predchadzajicu anamnézu AF, aterosklerotického KVO
alebo SZ.

Zelniker TA, et al. Effect of Dapagliflozin on Atrial Fibrillation in Patients With Type 2 Diabetes Mellitus Insights From the DECLARE-TIMI 58 Trial. Circulation.
2020;141:1227-1234.
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KLINICKE STUDIE A META-ANALYZY UCINKU
SGLT2i NA KOMOROVU ARYTMIU A NSS

Authors Type of Study No. of Patients in the Effect on
Journal Year Intervention Population VA and SCD
Curtain, et al. . . Reduction in the composite
Eur Heart . ll;aC]; l?foiti:(\)/c a;;l ystl)s I—LILIZ:IEF outcome of VA and SCD (HR 0.79;
2021 [98]. PEBRNEE b e 95% CI0.63-0.99)
F:ét;:ﬁi{;f; t;t;l. Meta-analysis 63,166 SCD reduct(l)o; 4£0HI9{7(;.72; 95% CI
2021 [99]. SGLT2i vs. Placebo T2DM or HF i dliffeserion VA
Li, etal. ; ;
Cardiovase Disbetol Meta-analysis 52,115 .:E‘:. VA reduction (RR 0.73; 95% CI
' SGLT2i vs. Placebo T2DM or CKD or HF 0.53-0.99)
2021 [104].
Shenonlsseral — No VA reduction (RR 0.84; 95% CI
e Meta-analysis 55,590 0.66-1.06)
201;20[}; 0%?' SGLT2i vs. Placebo T2DM or CKD or HF=1  No SCD reduction (RR 0.74; 95%
' CI0.50-1.08)
Yin et al. . —1 No VA reduction (VT: RR 0.90;
Front Cardiovasc Med. soranasis N el 95% C10.44-1.82; VE: RR 140
2022 [101]. ' P 95% C10.73-2.67)
Ol el . |:'|:I|;| SCD reduction (RR 0.68; 95% CI
] Cardi Electrophvsiol Meta-analysis 10,796 0.48-0.95)
SR e SRR SGLT2i vs. Placebo HFrEF or HFpEF No VA reduction (RR 1.03; 95% CI
2023 [102]. 083-129)

(.

\

\

Kardioprotektivne ucinku SGLT?2i:

- priame ucinky na myokard

- systémové ucinky

Koncepcia "CARE ME*“ (cardiotrenal+metabolic)

- koncepcia manazmentu komorbidit pri
DM 2T uvadza, ze

SGLT2i maju antiarytmické ucinky,

- presné mechanizmy vSak stale chybaju. /

Zaher W, et al. Anti-Arrhythmic Effects of Heart Failure Guideline-Directed Medical Therapy and Their Role in the Prevention of Sudden Cardiac Death: From Beta-Blockers to
Sodium-Glucose Cotransporter 2 Inhibitors and Beyond. J. Clin. Med. 2024, 13, 1316.
Wul,LiuY,WeiX,ZhangX,YeY,LiW and Su X (2022) Antiarrhythmic effects and mechanisms of sodium-glucose cotransporter 2 inhibitors: A mini review.
Front. Cardiovasc. Med. 9:915455. doi: 10.3389/fcvm.2022.915455



OCHRANNE UCINKY SGLTi

NA VYSKYT AF A FLP

SYSTEMATICKY PREHLAD A
METAANALYZA RKS

33 stadii, 66 685 pacientov

K SGLT2i- 019,33 % redukuju vyskyt \
AF/AFL v porovnani s placebom.
e Uzivatelia dapagliflozinu - najnizsi
vyskyt AF/AFL.
* Potrebn¢ su d’alSie Studie pre dokaz
ochrannych uc¢inkov kanagliflozinu,
empagliflozinu, ertugliflozinu a

K sotagliflozin pre vyvoj AF/AFL /

Li D, et al. Protective Effects of Sodium-Glucose Transporter 2 Inhibitors on Atrial Fibrillation and Atrial Flutter: A Systematic Review and Meta- Analysis of Randomized Placebo-

Controlled Trials. Front. Endocrinol. 12:619586. doi: 10.3389/fendo.2021.619586

SGLT2i
StudvorSubgroup  Events
1.1.1 Dapaglifiozin
NCT00673231 2012 0 607
NCT00528879 2013 1 409
NCT01031680 2013 o 455
NCT01042977 2014 2 482
NCT00528372 2015 0 410
NCT01646320 2015 1 160
NCT01730534 (DECLARE-TIMI 58 trial) 2019 112 8574
NCT03036124 (DAPA-HF trial) 2019 34 2368
NCT03036150 (DAPA-CKD trial) 2020 9 2149
Subtotal (95% CI) 15614
Total events 159

Heterogeneity: Tau® = 0.00; Chi* = 6.44, df = 8 (P = 0.60); * = 0%
Test for overall effect: Z = 3.10 (P = 0.002)

1.1.2 Canaglifiozin

NCT00642278 2013 1 321
NCT01106625 (CANTATA-MSU trial) 2013 1 313
NCT01064414 2014 2 179
NCT01022112 2014 1 308
NCT01106651 2014 4 477
NCT01381900 2014 1 450
NCT01032629 (CANVAS trial) 2017 53 2886
NCT01989754 (CANVAS-R trial) 2017 19 2904
NCT02065791 (CREDENCE trial) 2019 18 2200
Subtotal (95% ClI) 10038

Total events 100
neity: Tau® = 0.00; Chi* = 0.96, df = 8 (P = 1.00); " = 0%
Test for overall effect: Z = 1.20 (P = 0.23)

1.1.3 Empaglifiozin

NCT00749190 2013

NCT01164501 2014

NCT01210001 2015

NCT01011868 2015

NCT01734785 2016

NCT03152552 2019

NCT01131676 (EMPA-REG OUTCOME trial) 2015
NCT03448419 2020

NCT03200860 (EMPA-RESPONSE trial) 2020

uoog——wn....
FETSY PN EL

NCT03448406 2020
Subtotal (95% ClI)
Total events
Heterogeneity: Tau® = 0.00; Chi* = 3.30, df = 9 (P = 0.95); F = 0%
Test for overall effect: Z = 0.79 (P = 0.43)

1.1.4 Sotaglifiozin

NCT02531035 2017 1 699
NCT02384941 2019 1 525
Subtotal (95% Cl) 1224
Total events

2
Heterogeneity: Tau® = 0.00; Chi* = 0.68, df = 1 (P = 0.41); F=0%
Test for overall effect: Z = 0.08 (P = 0.93)

1.1.5 Ertuglifiozin

NCT01986855 2018 1 313
NCT02033889 2018 3 412
NCT01986881 2020 31 2747
Subtotal (95% CI) 3472
Total events

35
Heterogeneity: Tau® = 0.00; Chi* = 0.70, df = 2 (P = 0.71); P = 0%
Test for overall effect: Z = 0.30 (P = 0.76)

Total (95% CI) 37068
Total events 355

neity: Tau® = 0.00; Chi* = 17.44, df = 32 (P = 0.98); P = 0%
Test for overall effect: Z = 2.53 (P = 0.01)

Test for subarouo differences: Chi* = 5.37. df = 4 (P = 0.25). P = 25.5%

§ggQNO°OO

8

-
N—-w®OoOOOONO

R

8 8oo

137

2149
14593

1441

2197
7390

7
319
165
170
110
156

158
3554

703

971

154

2746
3109

29617

0.2%

0.2%
0.2%
0.8%

11.8%
6.3%

5.6%
25.6%

0.2%
0.3%
0.5%

0.2%
0.3%

9.4%

100.0%

0.11 [0.00, 2.60]
1.01[0.04, 24.64]
0.34 [0.01, 8.23]
0.67 [0.11, 3.98]
0.06 (0.00, 1.50]
3.00 [0.12, 73.09]
0.75 [0.59, 0.96]
0.81[0.52, 1.27]
0.45[0.21, 0.99]
0.73 [0.59, 0.89]

0.61(0.03, 14.93]
1.50 [0.06, 36.61]
2.53[0.12, 52.10]
0.74 (0.03, 17.94]
0.99 (0.18, 5.39]
1.51(0.06, 36.92]
0.83 (0.54, 1.28)
0.76 [0.42, 1.38)
0.86 [0.46, 1.60]
0.83 [0.62, 1.12]

0.610.03, 14.83]
0.38 [0.03, 4.18]
2.490.12, 51.47]
2.63[0.13, 54.49]
1.49 [0.06, 36.36]
3.29(0.14, 77.82)
1.26 (0.74, 2.13)
0.34 [0.01, 8.17]
0.330.01, 7.75]
1.51[0.26, 8.91)
1.20 [0.76, 1.90]

3.02(0.12, 73.94)
0.51[0.03, 8.13)
1.09 [0.13, 8.86]

1.48 [0.06, 36.14]
3.56 [0.18, 68.59)
1.03 (0.63, 1.70]
1.08 [0.66, 1.75]

0.83 [0.71, 0.96]

2013
2013
2014
2015
2015
2018
2019

2013
2013
2014
2014
2014
2014
2017
2017
2019

2013
2014
2015
2015
2016
2019
2019

2017
2019

2018
2018

Risk Ratio

-

¢

0.02

1
SGLT2i Placebo

10

50




EFEKT GDMT NA KOMOROVE ARYTMIE A NSS
pri SRDCOVOM ZLYHAVANI

Electrophysiological benefit

Sympathetic Nervous

System
Beta-Blockers @.’( %
--" "

Sodium Sodium Overload
Homeostasis ™ (NHEZ1, late l,)

Potassium
Homeostasis

Q ' Calcium Calcium Overload
Homeostasis > (RyR2, CaMKII)

ACEI/ARB Renin Angiotensin \

Aldosterone System

——p KCNH, KCNE Regulation

’ /\f‘\l/\‘ \//\’/\
AR JV\/ \

‘Vasoconstrlcﬂon “‘

;Tachycaulia ! :

Structural benefit | Ventricular grrhythmias
‘Oxldaﬁve stress & Inflammation Sudden Cardiac Death )

‘Endotheliﬂ Dysfunction |

Omecamtiv ‘Remodellng&nbrosls

Jednotlivé molekuly GDMT pri SZ poésobia synergicky a prostrednictvom
komplementarnych mechanizmov znizZuja arytmické riziko.

* Optimalizacia GDMT
- ucinna stratégia na zniZenie
vyskytu NSS v populacii
pacientov so SZ

TERAPEUTICKE INTERVENCIE sa
primarne zameriavaji na kPicové
systémy:

* RAAS a sympatikovy nervovy
systém - brania Strukturalnej aj
elektrickej remodelacii myokardu

* Napriek priaznivym modula¢nym
ucinkom na RAAS,
ACEI a ARB neboli presved¢ivo
asociované s redukciou NSS ani KA.

e Doékazy podporuju uzito¢nost’ BB,
ARNI a MRA pri redukcii rizika
NSS.

* SGLT?2 inhibitory - sPubné
predbezné udaje o antiarytmickych
ucinkov.

A rrIrlythmlc Effects of Heart Failure Guideline-Directed Medical Therapy and Their Role in the Prevention of Sudden Cardiac Death: From Beta-Blockers to
Sodium- Glucose Cotransporter 2 Inhibitors and Beyond. J. Clin. Med. 2024, 13, 1316. https://doi.org/10.3390/jcm13051316




4 .
STATINY

Vv manazmente
arytmii
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, , STATINY o
ZAKLADNE MECHANIZMY ANTIARYTMICKYCH UCINKOV

» stabilizacia a regresia aterosklerotického platu
(t. j. zlepSena perfiizia myokardu a mensSie riziko ischémie- reperfuzie alebo arytmie spdsobenej jazvou,...),

* inhibicia oxidované¢ho LDL-C
(oxidovany LDL zvySuje AT1R, pripadne prostrednictvom drahy zévislej od jadrového faktora kappa B- NF«B)

* antioxidacné, protizapalové a antiproliferativne ucinky

* regulacia koronarneho arterialneho tonu zavislého od oxidu dusnatého a endotelovej funkcie

* utlm arytmogénnej Strukturalnej remodelacie
prostrednictvom roznych mechanizmov vratane upregulacie expresie transkripéného faktora GATA-6 (GATA binding faktor 6) a
inhibicie Rho drahy

* zlepSenie heterogenity srdcovej repolarizacie
(t.j. disperzia QT, QTd — zvySena QTd je spojena s vyskytom Zivot ohrozujucich komorovych arytmii)

* zvySenie variability srdcovej frekvencie (HRYV)
(predpoklada sa, ze znizena HRYV je spojena so zniZenym parasympatickym tonusom a predpoveda arytmické prihody)

e zmeny vodivosti transmembranovych ionovych kanalov

Statiny mozu posobit’ prostrednictvom pleiotropnych ucinkov pri zniZzovani morbidity a
N mortality

Williams EA, et al. Anti-arrhythmic properties of non-antiarrhythmic medications. Pharmacological Research 156 (2020) 104762



STATINY A KOMOROVE ARYTMIE

MADIT-CRT e RKS, ktora skiimala potencialny antiarytmicky prinos uZivania statinov pri neischemickej KMP

Multicentre Automatic Defibrillator * uzivanie statinov asociované s vyznamnym (77 %) zniZenim rizika NSS alebo Zivot

Implantatlog Tr}al with Cardiac Ohl‘Olejﬁ cich KA (VT /VF)

Resynchronization Therapy

MADIT-II e priaznivy antiarytmicky u¢inok uZivania statinov u pacientov s ICD zniZenim rizika VT/VF a
NSS

AVID e statiny u pacientov s aterosklerotickym KVO s implantovanym ICD viedli k zniZeniu

Antiarrhythmics Versus Implantable pravdepodobnosti (40 % zniZenie RR) recidivy VT/VF v $tudii antiarytmik verzus ICD

Defibrillators

GRACE * suvislost’ so zniZzenou VT, VF alebo zastavou srdca (ako aj AF)

Global Registry of Acute Coronary Events

TRACS * statiny asociované so znizenym vyskytom komorovych arytmii
Thai Registry of Acute Coronary Syndrome

7y e

Statiny vykazuju priaznivy ochranny ucinok proti zZivot ohrozujucim komorovym arytmiam ]

Williams EA, et al. Anti-arrhythmic properties of non-antiarrhythmic medications. Pharmacological Research 156 (2020) 104762



UPSTREAM LIECBA STATINMI A DLHODOBA RECIDIiVA

AF PO KARDIOVERZII
PROPENSITY-MATCHED ANALYSIS

Register jedn¢ho centra konsekutivnych pacientov podstupujucich EKV alebo FKYV.

Celkovo 454 pacientov. 183 (40,3 %) pacientov dostalo v case KV lie¢bu statinmi.

Paroxyzmalna AF - 43,6 %, pretrvavajuca AF u 56,4 % pacientov,
EKYV vykonana u 96,5 % a FKV u 3,5 % pacientov.

Kumulativna krivka incidencie recidivy AF po KV Kumulativna krivka incidencie recidivy AF v porovnani
porovnavajtca vSetkych pacientov so statinmi a bez statinov pacientov s a bez statinov pomocou propensity-matched parov
1.00 1.001
Statin therapy Statin therapy
= = no statin therapy = = no statin therapy
§ 0.75{ =~ statin therapy 8 075] = statin therapy
g sl 00000 g R
3 0.25 ‘_.,.-" P 3 0.25- P
p < 0.0001 ..-' p < 0.0001
0.00 0.00
0 250 500 750 1000 0 250 500 750 1000
Follow-up in days Follow-up in days
Number at risk Number at risk
no statin therapy 271 168 105 62 36 no statin therapy 116 72 46 30 16
statin therapy 183 144 97 64 38 statin therapy 116 94 62 38 19

[Lieéba statinmi asociovana s dlhodobym zniZenym rizikom recidivy AF po uspesSnej kardioverzii.

Fiedler 1, et al. Upstream Statin Therapy and Long-Term Recurrence of Atrial Fibrillation after Cardioversion: A Propensity-Matched Analysis. J. Clin. Med. 2021, 10, 807.



STATINY V PREVENCII FIBRILACIE PREDSIENI

META-ANALYZA KRS

Odds Ratio

Odds Ratio
M-H, Random, 95% CI

0.70 [0.41, 1.18]
0.55 [0.14, 2.06]
0.33 [0.06, 1.97]
0.06 [0.02, 0.20]
1.02 [0.75, 1.39]
0.57 [0.28, 1.16]
0.85 [0.71, 1.02]
0.41 [0.21, 0.78]
0.38 [0.12, 1.28]
0.17 [0.04, 0.72]
0.41 [0.23, 0.72]
0.10 [0.03, 0.37]
0.97 [0.72, 1.31]
0.39 [0.15, 0.99]
0.46 [0.08, 2.75]
0.33 [0.14, 0.76]

0.32 [0.01, 8.25]
0.26 [0.07, 1.02]

1.09 [0.48, 2.47]
0.27 [0.08, 0.89]

0.49 [0.37, 0.65]

Statin Control

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI
Almroth et al.[10] 54 i 64 i 7.6%
Caorsi et al.[12] 5 21 8 22 3.1%
Chello et al.[13] 2 20 5 20 2.0%
Dernellis et al.[14] 14 40 36 40 3.5%
Haywood et al.[9] 85 4327 82 4255 9.3%
Macfarlane&Norrie [27] 12 3302 21 3293 6.3%
Maggioni et al.[15] 258 1855 294 1835 10.0%
Mannacio et al.[16] 18 100 35 100 6.7%
Negi et al.[22] 22 33 26 31 3.6%
Ozaydin et al.[18] 3 24 ] 24 2.8%
Patti et al.[11] 35 101 56 99 7.3%
Qian et al.[19] 30 49 47 50 3.2%
Schwartz et al.[17] 93 1539 96 1548 9.4%
Song et al.[20] 8 62 17 62 4.9%
Spadaccio et al.[21] 2 25 4 25 2.0%
Sun et al.[23] 10 71 23 69 5.4%
Tamayo et al.[24] 1] 22 1 22 0.7%
Tsai et al.[25] 3 51 10 52 3.0%
Tveit et al.[26] 18 51 17 51 5.5%
Xia et al.[28] 5 32 13 32 3.6%
Total (95% CI) 11836 11741 100.0%
Total events 677 866

Heterogeneity: Tau? = 0.20; Chi? = 61.05, df = 19 (P < 0.00001); I?>= 69%
Test for overall effect: Z = 5.00 (P < 0.00001)

"
r

0.01

Favours experimental Favours control

—_—

*

I

0.1

10

100

ALLHAT, antihypertensive and
lipid-lowering treatment to prevent
heart attack trial;

ARMYDA-3, atorvastatin for
reduction of myocardial dysrhythmia
after cardiac surgery study;
MIRACL, myocardial ischemia
reduction with aggressive cholesterol
lowering study;

SToP AF trial, statin therapy for the
prevention of atrial fibrillation trial;
WOSCOPS, west of scotland
coronary prevention study

Fangova metaanalyza - celkovo vyznamne znizené riziko vyskytu/recidivy AF

Fang W, et al., The role of statin therapy in the prevention of atrial fibrillation: a meta-analysis of randomized controlled trials, Br. J. Clin. Pharmacol. vol. 74,

(November 5) (2012) 744-756.



POLYNENASYTENE MASTNE ,
KYSELINY (PUF A) ASOCIACIA OMEGA-3 MK

ANTIARYTMICKE UCINKY A FIBRILACIE PREDSIENI

Asociacia rizika AF s prijmom PUFA

aes
m L Conductivity
modulation
Voltage- p= 0,606 94 -
gill - ‘i:ffn‘f,:. = Medium High
e VY i ——— Omega-3 FA intake (Fish and Fish oil)
\ l / I Decrease ltn |l;r\le:nbrane I :— — S 4 4 ‘
excitability ,/
- o : Zmenené mechanické
Increase in Intracellular Voltage /,’ Klinické RF K . Vlastnosti membrény
Transcriptional o ardlo Ve 7 7
=, podporujiice AF, ] a ionovych kanailov —
- e <o prOtekCla roarytmické
et \ — napr. KACH, SZ, AH P ); o
fo— a5 is e o — = prostredie
PUFA: polyunsaturated fatty acids; TXA2: thromboxane A2; TXA3: thromboxane A3; COX-1: cyclooxygenase 1; DAT: 1,2 B R B B B
diglyceride acyltransferase; TAG: triacylglycerides; NF-kB: nuclear factor kappa B; TLR-4: toll-like receptor 4; VLDL: very PIEZOI kanaly: Vrtul ova zostava s Centralnym porom a 3 nahor
low-density lipoproteins. NCX: sodium-calcium exchanger; Cx43: connexin-43; ;o .
omega-3 mastné Kyseliny: EPA (Kkyselina eikosapentaenova), DHA (kyselina dokosahexaenovi) Zahnutyml lopatkaml.
* Po prijme sa PUFA inkorporuju do povrchovych membran
n-3 PUFA

kardiomyocytov. Uginok zmien sa li§i v zavislosti od réznych
typov PUFA . Prevladajuci u¢inok kyseliny dokosahexaénove;j
ma za nasledok zvySenie funkcie PIEZO1 a zvySeny prilev
Ca++ a inych kationov

1. stabilizacia membranového potencialu znizenim transmembranového
10 trafficn;
2. inhibicia aktivity a expresie konnexinov, zniZenie vodivosti tkaniva

myokardu; (Konexiny $trukturalne podjednotky medzibunkovych kanalov, gap junction proteins)

3. zvySenie vagového tonusu, zniZenie srdcovej frekvencie, vodivosti a * Spolocne tieto zmeny predlzuju Fwapie APa zvyéuj.ﬁ sklon k
excitability myokardu. oneskorenym néslednym depolarizacidm na spustenie AF a
podporuju signalizaciu zavisla od véapnika.

Fatkin D, et al. Fishing for Links Between Omega-3 Fatty Acids and Atrial Fibrillation. Circulation. 2022;145:1037—1039. Calvo MJ, et al. Omega-3 polyunsaturated fatty acids and cardiovascular health: a molecular
view into structure and function. Vessel Plus 2017;1:116-28. Oppedisano F, et al. The Anti-Inflammatory and Antioxidant Properties of n-3 PUFAs: Their Role in Cardiovascular Protection. Biomedicines 2020, &, 306;



MOZNE MECHANIZMY ANTIARYTMICKEHO UCINKU PUFA

EFEKT MECHANIZMUS

* Redukcia vulnerability substratu

e 7Zmenena *  Modulacia vodivosti a pradov idonovych kanalov (napr. Na, K, vapnik typu L) (napr. Ito, Ik, natriovy prud zavisly od napétia)
elektrofyziologia vedie k zniZeniu excitability myocytov.
*  Priama inhibicia kanala uvol’iiovania ionov kalcia SR / gating ryanodinového receptora.

myocytov (. .
yoey *  Modulacia konnexinov.
o Zmeny fosfolipidov * Inzercia n3-PUFA do bunkovych membran meni funkciu proteinov a signalizaciu: napr. protizapalove; antitrombdza —
membrany znizena agregacia a adhéziaTr prostrednictvom zniZenej produkcie TXAZ2.

*  Zmenené zloZenie fosfolipidov membrany srdcovych myocytov: zniZenie n6-PUFA pri zvySeni n3-PUFA je antiarytmické -
zniZzenim dostupnosti ionov kalcia
*  Znizenie koncentracie NEFA proarytmickej membrany, zabranenie intracelularnemu pret'azeniu kalciom

e Zmenena rovnovaha metabolitov antiarytmik

e ZvySeny pomer prostacyklinu (antiarytmické) k TXA2 (proarytmické).

e ZlepSena HRV

«  Utinok blokujtci vapnikové kanaly na srdcovych myocytov.

myokardialnych buniek

*  Modulacia sympatikového nervového systému.

* Redukcia spust’a¢ov udalosti a remodelacie

e 7nizena ateroskleroza *  Znizeny zépal platu a zvySena stabilita platu; znizend neovaskularizacia.
e 7Znizena trombdza *  ZniZena agregicia trombocytov.
e 7Znizena fibroza srdca *  Zvysené hladiny cGMP, ktor¢ inhibuju srdcovt fibrézu vyvolani TGFB1 blokovanim fosforylacie a jadrovej translokécie Smad?2/3,

ako aj inhibi¢nych ucinkov na niektoré Strukturalne remodelacné signdlne molekuly (napr. Akt, EGF).

Williams EA, et al. Anti-arrhythmic properties of non-antiarrhythmic medications. Pharmacological Research 156 (2020) 104762. NEFA: Non-esterified Fatty Acids;



UCINKY SUPLEMENTACIE OMEGA-3 MASTNYCH
KYSELIN NA RIZIKO FIBRILACIE PREDSIENI

Study HR (95% Cl) Weight (%) * Riziko AF sa zvySuje s davkou omega-3
VITAL 1.09 (0.96-1.24) 21.85 maStnyCh kyselin.
ASCEND s (0'98 1'54) 1 * Metaanalyza siedmich RKS:,
§ o ' zvySené riziko AF spojené s PUFA bolo
STRENGTH | 1.69 (1.29-2.21)  11.70 S ) .
§ v Studiach, ktore pouzivali>1g
RP ——-— 1.22 (0.93-1.61)  11.43 3 tnveh kvselin d
; mega-5 mastn mn nne.
REDUCE-IT 1.35(1.11-1.65) 16.13 gt '?ig' DISJC)];JC IT yseSTRE?N(;TH
: ° RE - .
GISSI-HF - 1.10 (0.96-1.26) 21.50 u le’ B a i )
OMEMI & 1.84 (0.98-3.45)  3.18 VySOk,e davky ’Om(‘ega’-3 maStflyd,lv )
Byeall 3 5 075745 kyselin, pr.eElkazah vyznamné zvySenie (p
, 5 | , =0,003) rizika AF 0 5,3 % a 3,9 %.
0.5 1 2 4 r e r__ e
R (GE5/ED * Suplementicia omega-3 mastnymi
0 ° ° A VW I 4 7y e
_ kyselinami moze mat’ ochranny ucinok
Heterogeneity: T2 = 0.01, P = 54.57%, H? = 2.20 . , . . L.
proti koronarnym prihodam, ktory je
VITAL, Vitamin D and Omega-3 Trial; ASCEND, A Study of Cardiovascular Events in Diabetes; ZaVlSly Od daka (KS)
STRENGTH, Statin Residual Risk with Epanova in High Cardiovascular Risk Patients with Hypertriglyceridemia; RP, Risk and O (3% r b 4 O O
Prevention Study; REDUCE-IT, Reduction of Cardiovascular Events With Icosapent Ethyl—lnterventiog Trial; GISSI-HF, Gruppo ¢ PUF A prl Znizovani pOCtu IHCIdentOV
Itali lo Studio della Sopravvivenza nell’Insufficienza Cardiaca-Heart Failure; OMEMI, Omega-3 Fatty Acids in Elderly With P :
lvilyl;l;i(izl]‘ l(l?lfarctilg)n.e a dSopravvivenza ne nsutriicienza Cardiaca-riea aiure mega atty Acids 1 €rly wi POAF - Zmlesane VYSledky (DrISCOI)

Huh JH, Jo SH. Omega-3fattyacidsandatrialfibrillation.KoreanJ.Intern.Med.2023,38,282-289.



AGONISTY RECEPTORA GLUCAGON-LIKE

PEPTIDE-1
ARYTMIE

LEADER ELIXA SUSTAIN- EXSCEL H REWIND PIONEER 6 AMPLITUDE-
AGONISTY RECEPTORA (G 6 (n= Oirtr::n?és (n=9901) (n= 3183) o

9340) (n=3297) 14752) (n=9463) (n=4076)
°
GLP- 1 ° Drug Liraglutide Lixisenatide Semaglutide Exenatide Albiglutide Dulaglutide Semaglutide Efpeglenatide
PY kOIltl’Ola glykémie Age, y 64 +7 60 + 10 65+7 62+9 64+7 66 +7 66 +7 65+ 8
A P A Sex 64% 69% 61% 62% 69% 54% 68% 67%
° plelotropne viastnosti: - Male 36% 31% 39% 38% 31% 46% 32% 33%
- Female
4
® n e u rOp rOtektlvn e Administration Subcutaneous | Subcutaneous = Subcutaneous Subcutaneous Subcutaneous Subcutaneous  Oral Subcutaneous
. , route
* kardloprotektlvne Dosage 1.8 mg/d 10 pg/d or 20 0-5 mg/w 2 mg/w 1,5 mg/w 1.5 mg/w 14 mg/d 4 mg/wor 6
. , , ug/d or 1 mg/w mg/w
-~ prOtlZap alOVe, HbAlc % 87 %16 77 £13 8.7:£1.5 81+10 87+ 15 7233 82+16 89 %15
M 20 Established 81% 100% 83% 73% 100% 31% 85% 90%
e stimulacia rastu nervov ishiighe ¢ ° ¢
[ J Ovplyvnenie metabolizmu History of HF 18% 22% 24% 16% 20% 9% 12% 18%
. . Follow up, 38 21 %1 32 1.6 5.4 13 1.81
llpldOV y (median)
o v ° 7 W Key findings Significantly No 26% lower Exenatide had Significantly Significantly No significant Significantly lower
® anZuJ u pocet reduced the significant risk of MACE no impact on reduced the risk | reduced the reduction in risk of MACE and
, , risk impact on primary of MACE risk MACE compared | renal outcome
3 of MACE primary end-point, of MACE to placebo events with
aterotrombotickych prihod i

 vysledky Studii konzistentne preukazali KV prinosy vratane zniZenia zavaznych neziaducich KV prihod.

Ferhatbegovic L, et al. (2023) The benefits of GLP1 receptors in cardiovascular diseases. Front. Clin. Diabetes Healthc. 4:1293926.



INCIDENCIA AF PRI LIECBE SEMAGLUTIDOM
(METAANALYZA)

Study or Experimental Control Risk Ratio
Subgroup Events Total Events Total Weight MH, Random, 95% CI
PIONEER 4 1 285 0 142 14% 1.50[0.06; 36.53]
PIONEER 5 1 163 1 161 1.9% 0.99[0.06; 15.66]
PIONEER 6 6 1591 14 1591 15.8% 0.43[0.17; 1.11]
PIONEER 11 1 390 0 131 14% 1.01[0.04; 24.65]
SUSTAIN 6 | 26 1648 38 1649 58.9% 0.68[0.42; 1.12]
STEP 1 2 1306 1 655 25% 1.00[0.09; 11.04]
STEP 2 4 805 2 402 50% 1.00[0.18; 5.43]
STEP 4 1 535 2 268 25% 0.25[0.02; 2.75]
STEP 6 0 299 1 101 14% 0.11[0.00; 2.75]
STEP HFpEF 3 263 12 266 9.2% 0.25[0.07; 0.89]
Total (95% CI) 7285 5366 100.0% 0.58 [0.40; 0.85]

Heterogeneity: Tau? = 0; Chi = 5.19, df = 9 (P = 0.82); I° = 0%
Residual heterogeneity: Tau? = NA; Chi® = 5.15, df = 8 (P = 0.74); 1> = 0%
Test for subgroup differences: Chi? = 0.05, df = 1 (P =0.83)

Risk Ratio
MH, Random, 95% CI

-42%

0.01

0.1

10 100

Populéciia jedincov s
nadhmotnost'ou prevazne s
T2DM

GLP-1 RA semaglutid
signifikantne znizil vyskyt
epizod AF —42 %
Follow-up: 68 mesiacov;

Saglietto A, et al. Glucagon- like peptide- 1 receptor agonist semaglutide reduces atrial fibrillation incidence: A systematic review and meta- analysis. Eur J Clin Invest.

2024;54:€14292.




TIRZEPATIDE V LIECBE PACIENTOV

S T2DM / OBEZITOU A AF

pP<

1-Year Outcome of

p<000]

Cane » ok Aowt

Tirz

p<0.00!

epatide in Atrial Fibrillation

p<0.00]

p<0.00}

p<0.00]

6 40
18]

Acute heart fnlwe lamation of nvation of
mbaninthme dwy ard r

p<0.00!

3 60%
l“".'.
L)

Uzivanie tirzepatidu u
pacientov s AF bolo
asociované

s 90% redukciou
celkovej mortality,
redukciou AF
vyzadujucej d’alSie
intervencie a
redukciou kardialnych
prihod.

Tan MCH, et al. Heart Rhythm 2025,22(4),S103




AGONISTY RECEPTORA GLUCAGON-LIKE PEPETIDE-1
ARYTMIE

Wei J, et al. :

» Studia preukazala neutralny u¢inok GLP-1 RA na riziko zavaZnych arytmii.

Wu S, et al.

* Liecba GLP-1 RA nebola spojena s celkovo vyssim rizikom arytmii, Co preukazuje dobry KV
bezpecnostny profil.

Wu S, et al.
* Pre zistenie, €i je u€inok GLP-1 RA Specificky pre liek potencialne antiarytmicky alebo arytmogénny a
liSi sa od davky alebo vychodiskovej hodnoty BMI, su potrebné d’alSie Studie.

Patel H, et al.
e Uzivanie GLP-1 RA u jedincov s obezitou je asociované so zniZzenou pravdepodobnost’ou recidivy
arytmie po ablacii AF, €o vedie k zniZeniu potreby kardioverzie, AA lieCby alebo reblacii AF.

Wei J, et al. Effects of GLP-1 receptor agonists on arrhythmias and its subtypes in patients with type 2 diabetes: A systematic review and meta-analysis. Front. Endocrinol.
13:910256. doi: 10.3389/fendo.2022.910256. Wu S, et al. Association of glucagon-like peptide-1 receptor agonists with cardiac arrhythmias in patients with type 2 diabetes or
obesity: a systematic review and meta-analysis of randomized controlled trial Diabetology & Metabolic Syndrome https://doi.org/10.1186/s13098-022-00970-2

REVIEW (2022) 14:195 . Patel H, et al. Long-Term Impact of GLP-1 Receptor Agonists on AF Recurrence After Ablation in Obese Patients
2025, https://doi.org/10.1111/jce. 16737



https://onlinelibrary.wiley.com/authored-by/Patel/Harsh
https://doi.org/10.1111/jce.16737

PROTIZAPALOVA LIECBA AKO UPSTEAM LIECBA
V MANAZMENTE AF

KI'UCOVE STUDIE O UCINKU PROTIZAPALOVYCH LIEKOV NA FIBRILACIU PREDSIENI

Mechanism

Primary Use

Key
Clinical Trials

Effect

Statins

Reversible competitive inhibition of
HMG-CoA reductase;

impairment of the mevalonate pathway;
sphingosine-1-phosphate pathway
activation; increase in Ca?* concentration
and further promotion of Ca2*-signaling
pathways involving pathological
overactivation of cardiac type 2 ryanodine
receptors; activation of the
Akt/Nrf2/HO-1 pathway, which delivers
heme oxygenase-1 (HO-1)—structural
remodeling suppression

Albert MA et al. [186]
(prospective, randomized
control study)

Positive

Omega-3
polyunsaturated fatty
acids

Reduction in thromboxane A2 activity;
antioxidative properties;

decreasing substantially pro-inflammatory
cytokines such as Il-6 and TNF-alfa;
downregulation of nuclear factor kappa B
(NF-kB), an essential mediator of the
NLRP3 inflammasome; regulatory function
of Ca?* jon distribution within the
cardiomyocytes; the upregulation of

the Cx43

Reducing triglyceride levels
in blood serum, decreasing
blood pressure, and potent
anti-inflammatory
properties

Bhatt DL et al. [234]
(prospective, randomized,
double-blind,
placebo-controlled)
Nicholls SJ et al. [235]
(prospective, randomized,
double-blind)

Positive

Vitamin D

Attenuation of IFN-y, TNF-«, IL-13, IL-6,
IL-8, IL-12, and IL-17 secretion, and
increased anti-inflammatory cytokines IL-4
and IL-10;

regulation of the immune system directly
via VDRs (vitamin D receptors); decrease
in NLRP3 gene expression and activation,
inhibiting further excretion of

profibrotic cytokines

A nutritional supplement

Virtanen JK et al. [248]
(randomized,
double-blind,
placebo-controlled)

Positive

Antidiabetic Drugs

- sodium-glucose
cotransporter-2 (SGLT2
inhibitors

Affect AMP-activated protein kinase
(AMPK); decrease pro-inflammatory
cytokines IL-6, IL-1beta, and TNF-alpha
production and reduce the M1/M2
macrophages ratio

NLRP3 inflammasome; inhibition of the
release of histamine from mast cells

syndrome, pericarditis, and
postcardiotomy syndrome

control study)

Mechanism Primary Use g?xllical Trials Effect
Norstercidal Inhibition of cyclooxygenase (COX) Analgesics and Pizzuto K et al. [113]
anti-inflammatory dru enzymes; inhibition of prostaglandin anti-inflammatory (cross-sectional, Positive
LY. Crugs synthesis causes fluid retention treatments prospective)
. 3 . Filgueiras-
; Prolongation of an action potential
Ehloroqume, . duration that leads to a cease of arrhythmia ~ Antimalarial drugs Rama ) e.’t al. [131] . Positive
ydroxychloroquine . N o (prospective, comparative
in the mechanism of re-entrant excitation trial)
Antioxidants, e.g., LiDetal. [138] Positive
quercetin; (prospective trial)
Inhibition of lipid peroxidation;
modulation of the MAPK A nutritional supplement; g:lsﬁ:cisear:lﬁc[liﬂ}zed
- signaling pathway; a regular component of a Jouble-blinded " Positive
AS'COrb'IC acid interference with the normal diet lacebo —controlied)
(vitamin C) NFkB/TNFa« pathway P
Dehghani MR et al. [162]
(prospective, Positive
non-randomized study)
Inflammatory and
autoimmune disorders;
Anti-IL-6 monoclonal in adults with COVID-19 Lazzerini PE et al. [28]
antibody-tocilizumab Reduction in the QTc interval duration receiving systemic (prospective, Positive
corticosteroids and non-control trial)
supplemental oxygen or
mechanical ventilation
Cryopyrin-associated
. . s g periodic syndrome, Krisai P et al. [140]
il{—sl)[i_(cu;t:arlekmuku:ab E&:ﬁ;‘;ﬁfg 8 :]::cga 3: the Muckle-Wells syndrome, (prospective, Neutral
Yy familial cold auto- randomized trial)
inflammatory syndrome
Inhibiting the production of reactive
oxygen species (ROS);
actively suppressing the release of
Glucocorticosteroids interleukin-1 beta (IL-1B) and Autoimmune disordersand  Iskandar S et al. [156] Neutral
interleukin-18 (IL-18) through direct hematological diseases (prospective, randomized)
inhibition of the NLRP3 inflammasome;
inhibition of the release of histamine from
mast cells
Inhibition of ROS production; Gout flares;
active suppression of the release of IL-1-p ~ Familial Mediterranean Deftereos s et al. [325]
Colchicine and IL-18 through direct inhibition of the ~ Fever (FMF), Behget's (prospective, randomized  Positive

Glucagon-like peptide-|
receptor agonists
(GLP-1RAs)—
thiazolidinediones

Peroxisome proliferator-activated receptor
gamma (PPARY) activators; regulation of
signal transduction pathways engaging
tumor necrosis factor- o (TNF-«),
transforming growth factor-B (TGF-B),
superoxide dismutase, and Atrial
Natriuretic Peptide (ANP); lowering
connective tissue growth factor (CTGF)
levels, reducing the production of reactive
oxygen species (ROS)

DPP-4 inhibitor

Promotes nitric oxide (NO) production,
prevents mitochondrial membrane
depolarization, enhances mitochondrial
function, and stimulates

mitochondrial biogenesis

Diabetes Melitus; Heart
Failure; Chronic
Kidney Disease

Zelniker TA et al. [258]
(prospective,
non-randomized)

Positive

Zhang X et al. [274]
(prospective, randomized)

Positive

Yamamoto T et al. [275]
(prospective, randomized,
animal model study)

Positive

Zheng E, et al. Exploring Anti-Inflammatory Treatment as Upstream Therapy in the Management of Atrial Fibrillation. J. Clin. Med. 2025, 14, 882.




SCHVALENE LIEKY S MOZNYMI ANTIARYTMICKYMI
VLASTNOSTAMI

LIEK CIED POVODNA ZMENENA AKTUALNY KLINICKY STAV (KS)
INDIKACIA INDIKACIA

BOTULOTOXIN | neurotoxin, - Kozmetické - Prevencia Prevencia pooperacnej AF

typ A ktory znizuje oSetrenia komorovych - KS skamali antiarytmicky potencial injekcii botulotoxinu A do
exocytotické - Neurologické arytmii po IM ganglionovych plexov pocas operécii na otvorenom srdci na prevenciu
uvolnovanie ochorenia - Prevencia POAF pooperacnej AF

- iba jedna zo §tadii preukédzala vyznamny rozdiel medzi injekciami

acetylcholinu z | - Poruchy botulotoxinu A a placebom.
nervovych mocoveho - Sticasna prebiehajtca stidia BOTAF (Prevention of Atrial Fibrillation by
zakonceni mechura Botulinum Toxin Injections)
* Prevencia komorovych arytmii po IM.
- Predklinick4 $tudia preukazala, Ze injekcia botulotoxinu A do I'avého
ganglion stellatum na psom modeli chron. IM viedla k inhibicii funkcie
lavého ganglion stellatum, ¢o zlepSilo HRV a zmiernilo remodelaciu
komor, zlepsilo funkciu srdca a zabranilo VA 30 dni po indukcii IM.
METFORMIN aktivator - Diabetes mellitus | - Upstream lie¢ba *  uZivanie metforminu asociované s niZim rizikom AF (obs. KS)
kinazy pri AF . Moiné zniZenie rizika AF v porovnani so Standardnou antidiabetickou
aktivovany oL :
, , * Antifibrotické vlastnosti metforminu preukdzané v mySom modeli
S'adenozin pl'icnej fibrozy,nie je zname, €1 sa rovnaké ucinky vztahuju na srdcova
monofosfatom fibrézu.

Saljic A, et al. Recent Advances in Antiarrhythmic Drug Therapy. Drugs (2023) 83:1147-1160.



SCHVALENE LIEKY S MOZNYMI ANTIARYTMICKYMI
VLASTNOSTAMI

LIEK CIEL POVODNA ZMENENA AKTUALNY KLINICKY STAV (KS)
INDIKACIA | INDIKACIA

KOLCHICiN NLRP3 inhibitor | - Dna —Terapeuticky * Kolchicin v klinickej indikacii ako AAD.
inflamasomu - Familiarna potencial - testovany najmé na prevenciu pooperacnych AF po operacii na
prostrednictvom strefif)morska - ateroskleroza, otvorenom srdci a Fate,trovej ablacii.
, hortcka . e, - KS -rozporuplné vysledky
vlastnosti - perikarditida, -V stcasnosti sa v 4 KS skiima antiarytmicky potencial
narisajicich -SZ, M, kolchicinu u pacientov s AF
mikrotubuly - poopera¢na AF
-Terapeutické nizke
davky kolchicinu su
bezpecné.
KANAKINUMAB | Monoklonalna - Ateroskler6za - Recidivy AF po EKV . Uéinky kanakinumabu na AF sa skiimali v malej pilotnej klinickej
protilatka u pacientov s Studii CONVERT-AF - hodnotila mieru recidivy AF po EKV u
IL-1p perzistujiicou AF pacientov s pretrvavajucou AF lie¢enych bud’ kanakinumabom
alebo placebom
- Recidiva AF po 6 m bola 77 % pri placebe a 36 % v
pri kanakinumabe,
- nedosiahla konvenc¢nt $tatistickl vyznamnost’
DOXAPRAM silny inhibitor - Respiracny - Kardioverzia . ngz antiarytmicky potencidl doxapramu u osipanych.
TASK-1 kanalov stimulant pri paroxyzmalnej alebo *  Doxapram sa v sucasnosti skima na kardioverziu paroxyzmalne;j
stredne tazkom perzistentnej alebo perzistentnej nevalvularnej AF u pacientov

az tazkom v §tadii DOCTOS

nevalvularnej AF

zlyhanim (Kanaly TASK-1 (K2P3.1) su prevazne exprimované v
ventilacie a predsieiovom tkanive a zd4 sa, ze su regulované nahor, pokial’ ide o
pri CHOCHP urovein expresie a funkciu u pacientov s AF)

Saljic A, et al. Recent Advances in Antiarrhythmic Drug Therapy. Drugs (2023) 83:1147-1160.



ODPORUCANIA PRE UPSTREAM LIECBU NA PREVENCIU
@ESC AF PRI ZAKLADNYCH KOMORBIDITACH

European Society
of Cardiology

ODPORUCANIA T | H
* Pouzitie ACEI/ARB na primarnu prevenciu AF u pacientov s hypertenziou a hypertrofiou Pavej 1Ila H
komory.

e DIURETIKA sa odporucaji u pacientov s AF, SZ a kongesciou na zmiernenie symptomov a
ulahCenie manazmentu AF

* Pouzitie ACEI/ARB A B-BLOKATORA na primarnu prevenciu AF u pacientov so srdcovym
zlyhavanim a zniZenou ejek¢énou frakciou.

« INHIBITORY SGLT2 sa odporucaju pacientom s SZ a AF bez ohPadu na EF K pre redukcia
rizika hospitalizacie pre HF a kardiovaskularnej smrti.

« UCINNA KONTROLA GLYKEMIE sa odporaéa ako stiéast komplexného manazmentu RF u
jedincov s diabetes mellitus a AF, aby sa znizila zat'az, recidiva a progresia AF.

* Neodporuca sa pouzitic ACEI/ARB a statinu na primarnu a sekundarnu prevenciu AF u
pacientov bez zakladnych komorbidit.

ACEI, angiotensin-converting enzyme inhibitor; AF, atrial fibrillation; ARB, angiotensin-receptor blocker; COR, class of recommendation; GOR, grade of recommendation; LOE, level of evidence; MINDS, Medical Information
Network Distribution Service.
Ono K, et al. JCS/JHRS 2020 Guideline on Pharmacotherapy of Cardiac Arrhythmias. Journal of Arrhythmia. 2022;38:833-973. Van Gelder IC, et al. 2024 ESC Guidelines for the
management of atrial fibrillation developed in collaboration with the European Association for Cardio-Thoracic Surgery (EACTS). European Heart Journal (2024) 45, 3314-3414



ZAVER

Sucasné antiarytmika maju obmedzenu ucinnost’ a ¢asto su asociované s neziaducimi ucinkami.

g

“Nearytmika“ s antiarytmickymi vlastnost’ami, ako su blokatory RAAS, silné protizapalové a
antioxidacné latky mozu znizit’ proarytmické faktory, vyvoj substratu arytmie zabranenim
Strukturalnej a elektrickej remodelacie myokardu.

J
\

Ocakava sa, Ze upravou substratu pre arytmie tieto stratégie zabrania ich vzniku, recidive
alebo prechodu do permanentnych foriem.

[ .
|
|

Vs

Otazkou je, Ci je tento pristup skuto¢ne ucinny sam o sebe alebo je aspon doplnkom
ku konven¢nym stratégiam kontroly rytmu.

J

Vyzaduje sa objasnenie najvhodnejSej cielovej populacie, najvhodnejSieho lieku, davky lieku a
nacasovania intervencie.

Nearytmické antiarytmika mozu byt paradigmou pre vyvoj novych liekov zameranych na prevenciu
vyskytu Zivot ohrozujucich komorovych arytmii a Skodlivych predsiefiovych arytmii.
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