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Bradykardia

* stav, pri ktorom je SF < 60/ min.

» fyziologicka (zdravi ludia, Sportovci)/ patologicka (predavkovanie liekmi,
sekundarne priciny..., poskodenie prevodového systému)

» symptomaticka - priznaky su vacésinou nespecifické: synkopa, Unava,
znizena fyzickd vykonnost, zdvraty, dychavi¢nost/ asymptomaticka

» na podklade dysfunkcie SA uzla, AV uzla

» intermitentnd/ pretrvavajlca



'\ e

ucenie reverzibilnej priciny

Vy

Hypokalémia, hyperkalémia, hypokalcémia, hypoglykémia

Hypotermia

Hypoxémia, hyperkapnia, aciddza: vratane spankového apnoe a respiracnej
Metabolické ochorenia/ elektrolytova dysbalancia |nsuficiencie

Hypovolemicky Sok

Hypervagotonia

Hypertyredza
Systémové ochorenia/ infiltrativne ochorenia RA, SLE, sklerodermia, sarkoidéza, amyloiddza, hemochromatéza
Infekcia Lymska borelidza, legionella, psitakdza, tyfus, listeria, malaria, leptospirdza,

horucka dengue, virusové hemoragické horucky, Guillain-Barré choroba

Kardialne: Antiarytmika (trieda | a lll), B blokatory, BKK, digoxin
Inhibitory acetylcholinesterazy (pri liecbe Alzheimerovej choroby) -
donepezil a rivastigmin

Medikacia alebo toxiny Parasympatomimetika a sympatolytika: metyldopa, klonidin, cimetidin,
litium, ivabradin

Dalsie priklady liekov: risperiddn, cisplatina, interferén

Toxiny: toluén, organofosfaty, tetrodotoxin, kokain

Operacné vykony na srdci

CABG, chlopriové nahrady (vratane intervencnych), ablacné vykony..

Idiopatické (vek, degeneracia), ischémia/ IM, KMP, genetické ochorenia

2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy, European Heart Journal (2021) 00, 194
Cinier G. at al.Evaluation and Management of Asymptomatic Bradyarrhythmias. Curr Cardiol Rev. 2021;17(1):60-67



Dysfunkcia SA uzla (SND)

e zastava SA uzla (sinus arrest)
s asystolickou pauzou

* sinusova bradykardia

 SA blokady

e chronotropna inkompetencia

* tachy — brady forma




58 . Zena, sinusova bradykardia s fr. 39/min. pocas dria, asymptomatickd



20 r. muz, aktivny Sportovec, SR s fr. 45/min., asymptomaticky

Sinus bradycardia Ventricular Heart
RSR' or QR pattern in V1 suggests right ventricular conduction delay Rate:
5T f:lf:w.ra_’cit_'ur'lr probably due to early repolarization A5 TH.B Wmin
Borderline ECG Arial Heart Rate:
A3 [H.B Vmin
PR Interval:
148 .
ARS Duration:
104 .
QAT Interval:
468
RR Interval:
1333 .
QATe Interval:
404 .
ATc Bazett:
404
P Auxis:
50 deq

R Auxis:
H 1 | aVF ' | v3 | 54  deq
[‘f_\-_\__w_._.._ T Agis:

1 ? deg




62 r. muz, asymptomaticky, obézny, sinusova a junkéna bradykardia s fr. 40/ min. pocas spanku




63 rocny pacient, sinus arrest, 3,3 s asystolicka pauza v bdelom stave, asympt.

O 100/ 10 iy 250ews 10w

€00 STRIS

|
e e
|
A
e ot
A
o\
rad o -
"
s [

al LT o & ] TIE[ T w] |

: | aes (1117 1437

- i "
. .,__l.

b SR (L 1 ‘ I
l f ; a\?{‘/\“""""“‘.‘ ‘w./\v-w-‘w“-\%-,l ~‘\:h\/"‘----

.......

175 | 7]

TENERNNENNEEENENE 2 8 AN A



@ E S C European Heart Journal (2021) 00, 1-94

European Sockely doc10.1093/eurheartjishab 164
af Cardiclagy

ESC GUIDELIMNES

2021 ESC Guidelines on card’

cardiac resynchronization th

Developed by the Task Force on cardiac
resynchronization therapy of the European

With the special contribution of the Eurc
Association (EHRA)

Authors/Task Force Members: Michael Glikson * ((
Jens Cosedis Nielsen* {Chairperson) (Denmarik), b
Coordinator) (Denmark), Yoav Michowitz (Task Fc
Angelo Auricchio (Switzerland), Israel Moshe Bart
(Spain), Giuseppe Boriani (ltaly), Frieder Braunsct
(Italy), Haran Burri (Switzerland), Andrew ). S. Co
Jean-Claude Deharo (France), Yictoria Delgado (N
(Germany), Carsten W. Israel (Germany), Andre ¥
(Metherlands), Dipak Kotecha (United Kingdom), |

@' EsSC Eorepaen (3275 29 B4R EHRA POSITION PAPER

Eurepnan 2okl oy 100 100 Desropac m'ea i &
=l Cardiziogy

Management of asymptomatic arrhythmias: a
European Heart Rhythm Association (EHRA)

consensus document, endorsed by th : . :
Failure Association (MFA), Heart Rh Evaluation and Management of Asymptomatic Bradyarrhythmias

Society (HRS), Asia Pacific Heart Rin e o o _ . R
Society (APHRS), Cardiac Arrhythm (roksel Cinier ", Sohaib Haseeb', Giorgos Bazoukis', Cynthia Yeung” and E. Elvin Gl

of Southern Africa (CASSA), and Lat

Heart Rhythm Society (LAHRS) ‘Department of Cardiolagy, Kackar State Hospital, Rize, Turkey: "Department of Cardiology, Queen’s University,
David ©. Arnar (lceland, Chair)'*, Georges H. Mairesse (Betgiune Kingston, ON K7L 3N6, Canada; "Second Department of Cardiology, Laboratory of Cardiac Electrophysiology, Evan-

Giuseppe Bariani (Kaly)”, Hugh Calkins (USA, HRS representati oolinos General Hospital of Athens, Athens, Greece; ‘Division of Cardiac Electrophysiology, Madinah Cardiac Cen-
Ashley Chin (Sowth Africa, CASSA representative ), Andrew Co ’ ’

{United Kingdom, HFA representative)®, Jean-Claude Deharo (F /% Meding, Saudi Arabia

Jesper Haserup Svendsen (Denmark)™?, Hein Heidbichel {Belgiu

L—':':IE:I'_:‘ Ez’::;i";ﬁﬁ,“g:’:m: m:“m!"&::zﬂ Abstract: Asymptomatic bradyarrhythmias involving sinus node dysfunction and atrioventicular

Rvan Loy {South Africa, CASSA representative)'®, Gregory Y. blocks are frequently noted in clinical practice. Its prevalence is expected 1o rise as devices that are
developed for monitoring cardiac tiythm for longer duration become more widely available. Epi-

Kingdom, Denmark)’*"*, Philippe Mawry (France}'”, Tatjana Pot
sodes of bradyarrhythinia that are asyinptomatic are considered to have a benipn course compared

Frederic Sacher (France}'?, Prashanthan Sanders (Australia, AP ARTILLE HISTORY

represencative )", Miraj Warma (WSA, HRS representative)”’, am

Lawrent Fauchier {France)™ —— with thase that cause symptoms and do not necessitate further treatment. However, in certain cases,
. v May 30, 2020 they can be a harbinger of future symptoms or cardiac manifestations of systemic diseases. The
ESC Sdientific Document Group: Kristina Haugaa®™ ™", Peter Sch Accepied: June 14, 3030 ) . . - g . , i o
Sarkozy™, Sanjay Sharma®, Erik Kongsgird®®, Anneli Svensson® gw]uaunn and rigk mrallticauqn afnldmdugls presenting with asyimptomatic Ibradyar_rhy[]nmas Is
Lenarczyl®, Maurizio Volterrani®’, Mintu Turakhia®®, lsreal WE impartant not only for preventing implantation of unnecessary permanent pacing devices but also

14 . 1 . . *§,37 = . - A ' W s g ' s . . -
pele -11_::;;*“";1“""““" - Zhigniew Kalarus""", Gulmira Ku o asusanis  for reducing significant morbidity by implementing proper treatment as required. In this article, we
' will review the curtent evidence on the pathophysiology, dingnosis, evaluation and management of
patients with asymptomatic bradyarchythmias.

2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy, European Heart Journal (2021) 00, 194
Cinier G. at al.Evaluation and Management of Asymptomatic Bradyarrhythmias. Curr Cardiol Rev. 2021;17(1):60-67
Europace (2019) 21, 844845



Je pri asymptomatickej bradykardii potreba
,nejakych® vysetreni?

Odporacania Trieda |Uroven
Ambulantné monitorovanie EKG sa odporlica pri wEetreni pacientov s
podozrenim na bradykardiu za dcelom korelacie pordch rytmu s priznakmi.
Zataiove testy sa odpordcajd u pacientov, u ktorych sa pocas alebo
bezprostredne po namahe wskytnd priznaky podozrive z bradykardie.

Ll pacientov s podozrenim na chronotropnd inkompetenciu by sa malo zvazit
wkonanie zataioveho testu na potvrdenie diagnozy.

lla B

Zobrazovacie wEetrenie srdca sa odporica u pacientov s podozrenim alebo
dokumentovanou symptomatickou bradykardiou na zhodnotenie pritomnosti
strukturalneho ochorenia srdca, uréenie systolickej funkcie favej komory a
diagnostikovanie potencialnych pricin porich vedenia vzruchow.

Okrem laboratornych testov pred implantaciou sa u pacientov s klinickym
podozrenim na moine zakladne priciny reverzibilnej bradykardie cdporacaju
cpecificke laboratorne testy (napr. testy funkcie Stitnei S *i*or hmarclond

borelidzy, hladina digitalisu, draslik, vapnik a pH) na Potreba dg. dorieSenia pri symptomatickej

| C

Skrining syndromu spankoveho apnoe sa odporica u bradykardii a sekundarnej bradykardii

a v pritomnosti zavainej bradykardie alebo pokrodile . ~ ; , Lol
- - = pri (moZnom) systémovom ochoreni/ reverzibilnej
U pacientov 50 synkopou a sinusovou bradykardiou s

neinvazivne testy nepreukazali korelaciu medzi synka pricine.

2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy, European Heart Journal (2021) 00, 194



Dysfunkcia SA uzla
- indikacie kardiostimulacnej liecby

Stimulacia je indikovana, ak su symptomy jasne spojené s bradykardiou B
Stimulacia je indikovana u symptomatickych pacientov s brady-tachy formou SND na korigovanie B
bradyarytmii a pri potrebe antiarytmickej liecby, ak sa nepreferuje ablacna liecba tachyarytmie

U pacientov s SND a DDD KS sa odporuca programovat minimalizaciu komorovej stimulacie A
U pacientov s chronotropnou inkompetenciou a zavaznymi symptoémami pocas zataze by sa mala

zvazit DDD-R stimulacia lla | B
AF ablacia sa ma zvaZovat u pacientov so syptomami AF-podmienenej bradykardie alebo so sympto- .
matickymi preautomat. pauzami po konverzii AF, podla klinickej situacie, aby sa vyhlo stimulacii

U pacientov s bradykardia-tachykardia sy. sa ma programovat atrialne ATP Ilb | B
Stimulacia sa mdzZe zvaiit u pacientov so synkopou na redukciu opakovanych synkop, ak sa N
zdokumentuje asystolicka pauza > 6 sekund pri zastave SA uzla

Stimuldacia sa mo6Ze zvazit u pacientov so SND, ak symptémy su pravdepodobne spdsobené b C
bradyarytmiou, ale dokaz nie je jednoznacny.

Stimulacia sa neodporuca u asymptomatickych pacientov so SND a s tranzientnymi priCinami m | C

2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy, European Heart Journal (2021) 00, 194




Asymptomaticka sinusova bradykardia
- je pri rozhodovani potreba prihliadat na vek pacienta?

Significance of Chronic Sinus Bradyeardia Unexplained Sinus Bradycardia: Clinical Significance Significance of Asymptomatic Bradycardia for Subsequent

R and Long-Term Prognosis in Apparently Healthy Pacemaker Implantation and Mortality in Patients
in Elderly People p Older Than 40 Y >60 Years of Age
ersons vlaer Ihan 3V rears
By New S. Acruss, M.D., Evame Y. Rosiy, M.D., Roserr ]. Avouen, M.D., Jeffrey J. Goldberger, MD™*, Nils P. Johnson, MD, MS*", and Claudia Gidea, MD*
axp Noste (. Fowrer, M.D. DONALD D. TRESCH, MD, and JEROME L. FLEG, MD
Corculation, Volume XLV, Norember 1972 (Am’J Cardiol 1986;58:1009-1013) Am J Cardiol 2011;108:857-861

* pritomnost chronickej bradykardie neznamena automaticky potrebu liecby alebo
implantaciu KS, ak su pacienti asymptomaticki

* uzdravych osob nad 40 rokov, ktoré maju nevyznamnu sinusovu bradykardiu
bez priznakov a bez inych ochoreni, nebolo zvysené riziko smrti alebo vyznamnych
kardiovaskularnych prihod v sledovanom obdobi (= 5 rokov), v porovnani s osobami bez
bradykardie

* o0soby s bradykardiou m6zu mat vyssiu pravdepodobnost vzniku miernych ,vodivostnych”
abnormalit (napr. AV blok, ramienkové blokady)



Manazment asymptomatickej sinusovej
bradykardie v specifickych klinickych situaciach
e pacient s CHKS, po IM, CHSZ s potrebou BB

Odporiitania [Trieda |Uroveii
U vacsiny pacientov s CHKS je odporucena inicialna liecba BB -

a/ alebo BKK za ucelom kontroly SF a symptémov.
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Asymptomaticka sinusova bradykardia
v specifickych klinickych situaciach

* V sucasnosti neexistuje ziadna studia ani odborne usmernenie, ktore by
presne urcovali minimalnu hodnotu srdcovej frekvencie (SF):

1. pod ktoru su BB absolutne kontraindikované,
2. kedy je potrebné ich davku znizit,
3. ktoré urcuju, aka hodnota SF je vhodna na ich nasadenie do lieCby.

* Rozhodovanie musi byt individualne a vychadzat z:

celkového klinického stavu pacienta,
indikacie pre liecbu BB,

symptomov spojenych s bradykardiou,
monitorovania vyvoja SF a EKG.

YV VY
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The Clinical Diagnosis and Management of Long QT Syndrome:
Insights from the 2022 ESC Guidelines

v . & R Py _ 4 7 v . 7
Guanggiang Wang"**, Hongxia Chu"", Na Zhao® B ?'0 kato ry sa ,Od porucaju a ko
liek prvej volby u vsetkych
I, . T - R 7 T, - . y PRIt ' A s . e
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“Department of Rheumatology, The Affiliated Yantal Yuhuangding Hospital of Chingdao University, 264000 Yantai, Shandong, China .
*Correspondence; weql 986320/ 126.com (Guanggiang Wang) sve |'ml poma |Ou Srd covou
IThese authors contributed equally. frekvenciou
Academic Editor: Jerome L. Fleg
Submitted: 13 December 2022 Revised: 12 January 2023 Accepted: 15 January 2023 Published: 12 June 2023 ° B-bloka’to ry mozu byt’ §kodl|vé’
Ahetract ak predlzenie QT zavisi prave
Long QT syndrome (LOTS) 15 an uncommon disorder that 15 characterized by QT prolongation and torsade de pointes leading to sudden od b.ra dyka rdie
cardiac death. 1t is mainly triggered by adrenergic activation. Since LQTS 15 rare, it 15 often underdiagnosed. The updated 2022 European ” bra dyca rdia-de pen dent QTC
Society of Cardiology (ESC) guidelines aim to define the diagnosis of LQTS and spread its management. However, some unknowns prO|O ngatiOn “

and uncertainties stll exist regarding the treatment of LOTS. This commentary 15 geared to the expansion of clinical applications of drug
therapies for different subtypes of LOTS based on the 2022 ESC puidelines,

Keywords: long OT syndrome; dignosis, management, guidelines



Atrioventrikularne blokady

Y * AVB pri SR/ FP
: S * AVB I. — lll.st.
* vysSia indikacia na
Ventricies implantaciu KS ako pri SND

* implantacia KS - zmiernenie
symptomov, prevenciu
synkopy a nahlej kardialnej
smrti

Electrical
system
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64 r. muz, AVB |l st. Mobitz |, 2:1, v no€nych hodinach, asymptomaticky
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Atrioventrikularne blokady
- indikacie kardiostimulacnej liecby

Stimulacia je indikovana u pacientov v SR s permanentnou alebo paroxyzmalnou AVB lll.st a AVB C
Il.st typ 2, infanodalnou bl. 2:1 a vysokym stupnom AVB, bez ohladu na symptémy.
Stimulacia je indikovana u pacientov s atridlnymi arytmiami (hlavne FP) a C
permanentnou/paroxyzmalnou AVB lll.st alebo vysokym stupriom AVB, bez ohladu na symptémy.
U pacientov s permanentnou AF, ktori potrebuju KS, sa odporuca VVIR. C
Stimulacia sa ma zvaZovat u pacientov so symptomatickym AVB Il.st. typ 1, alebo ak je intra/
infrahisalny pri EPS. lla | C
U pacientov s AVB sa preferuje KS typu DDD pred VVI, aby sa vyhlo , pacemaker-syndromu” a aby .
sa zlepsila kvalita zivota.
Stimulacia sa ma zvaZovat u pacientov s perzistujucimi symptémami podobnymi ,pacemaker-

. “ - , . lla C
syndromu”, s jasnym vztahom k AVB I. st. (PR > 300 ms).
Stimulacia sa neodporuca u pacientov s AVB vyvolanou tranzientnymi pri¢inami, ktoré mozno B
korigovat a predchadzat im.

2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy, European Heart Journal (2021) 00, 194



64 r. muz, AVB Il st. v noCnych hodinach, asymptomaticky

HR
ms
i
HR128 128
ms468 468
‘ l
|
1 o
d
!ll . |
|
|
| |
|
4 o LS !
Vi . |

/058548 . .-

35 31
1678 | 1882
128 128 128 128
468 468 468 468
| |
|
A

I

32
| 1858
130 130
460 460
| !

137
437

32 58 k| 60 60 57 36
| 1876 l 1023 I 1789 | 992 984 1039 1632
121 128 130 128 128 130 125 l I ‘ ( _m_’
492/ ;| 488 | 460 | 58 || 468 | 460 476 (e e P N ; N
| LT A 41 l f l
| / » U asymptomatickych \
b pacientov, u ktorych sa zisti
nahodne AVB 2:1 by sa
1. 9 bk A A LA rozhodnutie o implantacii
| " " I '\f [ ' I malo robit individualne,
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R S S AR G AVB. Toto rozlisenie moze
L | ] byt zaloZené na: predlZenie
‘ : | 4 l ) I ‘ PR/ PP intervalu pred AVB,
B V. ] *+ Proximalny AVB vplyv cviéenia na AV vedenie
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2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy, European Heart Journal (2021) 00, 194



33 r. pacient, Sportovec — vodné pdlo, asymptomaticky, perzistujuci AVB Il| st.
s ndhradnym junkénym rytmom o fr. 30 — 40/ min., sinusova bradykardia
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* vysoko pravdepodobna funkcna
AVB Ill st. a sinusova bradykardia
pri vagotonii

AN
$

emoznosti lieCby zahfiiaju ,ostrazité cakanie®, znizenie
zataze pri tréningu, CNA
*CNA ma dbkazy u symptomatickych pacientov
s funkénym AV blokom (vdgovo mediovanym)
e pre asymptomatického pacienta nie je momentalne
dostatok dat, aby sa mohla CNA odporucit ako Standardny

lieCebny postup

~

/




Review Artice e atleticky status: > 4 hod. intenzivneho
cvicenia/ tyzden
* neexistuje jasna hranicna hodnota, aké

How Long is Too Long? Asymptomatic Nocturnal Pausesin ~ dlh€ pauzy povazovat za znepokojujuce
Athletes: A Narrative Review * po ukonceni sutaznej kariéry bola

evidovana regresia bloku SA a AV uzla

sz A Naek * prerusenie tréningu na rozlisenie medzi
Dearfment of Nursing, Faculty of Rehabiltaion, University of Physical Activy, Potand fyZ|0|og|ckym| d patologlckyml pauzami na
obdobie 3—6 mesiacov s opakovanym

m ambulantnym monitorovanim EKG

* znizeni objemu a intenzity tréningu,
Athletes underpo mandatory or voluntary cardiac testing, which may include 24-h ambulatory electrocardiogram monitoring. This study p refe renc i a, Si | Ovej § i e h o) “ t ré nin g u

can on occasion disclose nocturnal pauses i otherwise asymptomatic healthy indiiduals. In some athletes, particularly those engaging in

endurance or mixed sports, the pauses can be longer than 2-3 8 and/or be caused by sinus arrest high-degree atrioventricular block not typical

KS by sa mohol zvazit u asymptomatickych
for physiological adaptation to exercise. The manuscript discusses the physiology and potential pathologies behind long nocturnal pauses in pac ientov s Vv razne dl hv mi a SySt olic kv mi
athletes. Several management strategies are proposed including emerging ireatment techniques such as cardioneuroablation. . , sl y .

pauzami s preukazanymi potencialnymi
Keywords: Atroventricular block, bradycardia, cardioneuroablation, detraining, pacemaker, physical activity, sinus arres! | SC h em | C k{l m | | é Z | adm | MOz g u

Matek tA. How long is too long? Asymptomatic nocturnal pauses in athletes: A narrative review. Heart Mind 2024;8:111-6.



Zaver

e odporucania su v manazmente asymptomatickych bradykardii pomerne strucné
* pre spravny terapeuticky manazment je rozhodujuca anamnéza pacienta

e jedinci s asymptomatickou bradykardiou maju ¢asto benigny priebeh
a vo vseobecnosti si nevyzaduju dalSiu liecbu

* U pacientov s AVB je pre manazment rozhodujuce urcit stuperi/ Uroven poruchy

 dysfunkcia SA uzla a AVB Il. - lll. st. u mladych pacientov je vo vacsine pripadov
vagovo mediovana

* doposial absentuju studie vyznamu kardioneuroablacie u asymptomatickych
pacientov s funkénymi bradykardiami

* nevyhnutné dbosledné dodrziavanie indikacii antibradykardizujucej liecby, nakolko
implantacia kardiostimulatora je u pacienta trvala (dozivotna)
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