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B xoga Ha naHaemusiTa OT KOPOHABMPYC Ce HaTpynaxa MHOro AaHHW 3a ponsta Ha COVID-19 3a ussBata Ha apuTMuw.
Aputmmnnte npu COVID-19 ca nposiBsiBaT NO-4ECTO NMPU TEXKKO WUAM KPUTMYHO GONMHMTE mauueHTn. BbamoxHuTe Mexa-
HW3MK Ha apuTMOreHe3a ca XMMoKCUsiTa, MUOKapaHaTa yBpeaa Mo AMPEKTEH UMW UCXEMUYEH TUM, KAKTO W ponsiTa Ha
WMYHHWS! OTTOBOP KbM BMpYCa. Bbnpeku Ye noBegeHNeTo npu Te3n apuTMUU B YCIOBUSITA Ha NaH4eMusiTa OT KOpoHa-
BMPYC He € pasnnyHo oT obLonpreToTo, TpsibBa Aa ce MMa NpeaBus NoTEHUMANbT 3a JiekapCTBEHW B3aMOAENCTBYS,
KaKTO M e(DEKTHT Ha HSKOM OT aHTUBUPYCHUTE MeaukameHTH Bbpxy QTc-uHTepeana. Llenta Ha HacToswms 063op e ga ce
0606wy nybnmkyBaHaTa 4O MOMeHTa MHOPMaLs OTHOCHO AWarHoCTMKaTa U NOBEAEHUETO NPW NaLMEHTU C apUTMUK B
xoga Ha COVID-19 n ga ce npeanoxar NpakTUYECKN HACcOKW 3a NMOBELEHME.
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Abstract. Coronavirus pandemic has led to the accumulation of substantial evidence about the arrhythmogenic potential of
COVID-19. Arrhythmias in COVID-19 develop more frequently in severely and critically ill patients. Hypoxia, direct or
indirect myocardial injury as well as the role of immune response to the virus are among the possible mechanisms of
arrhythmia. Although management of these arrhythmias during the pandemic does not differ significantly from the currently
accepted standard of care, the potential for drug interactions and the impact of some antiviral medications on the QTc
interval should be taken into consideration. The current review aims to summarize the available evidence and provide
practical guidance on the management of arrhythmia patients with COVID-19.

Key words: coronavirus, SARS-CoV-2, COVID-19, atrial fibrillation, polymorphic ventricular tachycardia, torsades-de-pointes,
supraventricular tachycardia

Address Vassil Traykov, MD, PhD, Clinic of Cardiology, Acibadem City Clinic Tokuda Hospital, 51B, N. Vaptzarov blvd, Bg - 1704

for correspondence:  Sofia, tel: +35924034606, e-mail: vtraykov@yahoo.com

BbBEOQEHME INTRODUCTION

TunoBeTe apuTMud, KOMTO ce HabmogasaTt npu
nauveHtTn ¢ COVID-19, ca MHoro pasHoobpasHu u
BKIOYBAT npeacbpaHo MbxaeHe (MM), npegcebpgHo
TpenTeHe, HagKkaMepPHU TaxuKapouwm, MOHOMOpPdHa
nonumopdHa KamepHa TaxuKapgusi, Kakto 1M peguua
NpOBOAHM HapylleHusi. ToBa HacoyBa KbM MHOrOO-
Opasvie OT MexaHM3Mu Ha Bb3HWKBAHE W NoAObpXaHe
Ha Te3n PUTbMHU N NpoBOAHU HapyweHus. OT 31 ge-

COVID-19 is associated with various types of ar-
rhythmias which include atrial fibrillation (AF), atrial
flutter, supraventricular tachycardias, monomorphic
and polymorphic ventricular tachycardia as well as
a myriad of conduction disturbances. This points out
to the various mechanisms underlying the initiation
and perpetuation of these rhythm and conduction
disturbances. Since the first official description of
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kemBpu 2019 r.,, Korato e HanpaBeHO MbpPBOHAYaNIHOTO
onucaHne Ha COVID-19 — 3abonsiBaHe, MPUYMHEHO OT
HoBusi kopoHaBupyc SARS-CoV-2, Ha 6asaTa Ha chny-
Yau OT npoBuHUMS XyGen B Kutanm [1] oo Hactosawms
MOMEHT B cBeTa ca peructpupanun Hag 100 mnH. cny-
Yau Ha 3apassiBaHe C TO3U HOB 3a YoBeKa KOpOHaBu-
pyc (ustouHuk C30: www.covid19.who.int). Nopaau
ObpP30TO CM U MOBCEMECTHO pasnpoCTpaHeHne npes
2020 r. COVID-19 npunaobu maiiabute Ha naHgemus,
B XO[ja Ha KOATO Hafd 2 MITH. Ayl 3arybuxa xxmBoTa cu.
Han-yecTo 3abonaBaHeTo NpoTnYa CbC 3acsraHe Ha au-
XaTernHaTta cMctema, Bapupallo Mo KIUHWUYEH CNeKTbP
OT aCUMMTOMHO UMM MHOIO FIEKO MPOTUYaHe A0 TEXbK
OCTbp pecnupaTtopeH agucTpec cuHapom [2]. He ca pea-
KM 1 CriydauTe Ha 3acsiraHe Ha CbpLETO C U3siBa Ha MU-
oKapgHa yBpeda, Npe3eHTupalla ce C MoBMLLIABaHe Ha
HMBaTa Ha CbpAEYHUSA TPOMOHUH Hag, 99-ma NepceHTu.
MonoGeH KNUHMYEH CUeHapWii MOXe fa ce acouumupa un
C 13sIBaTa Ha apuTMuK, KaTto Te Morar [a ce U3ABAT U
npv naumeHTn 6e3 yctaHoBMMa cbpaeyHa yBpeda. Ha-
cToAwmMAT 0630p uenu ga NpeacTtaBu U3BECTHUTE OO0
MOMEHTa JaHHM OTHOCHO MOTEHLUMANHUTE MEXaHU3MU 1
XapakTepUCTVKN Ha aputMmuuTe, HabnogasaHyu nNpu na-
uneHTn ¢ COVID-19, kakTo 1 ga gage npakTuyecku Ha-
COKM 3a NoBeAEHME N0 OTHOLLEHNE Ha Te3n NauneHTu.

ENMAEMMONOrN4YHN JAHHU OTHOCHO
U3ABATA HA APUTMUUN NPU NALUEHTHU
c COVID-19

HavanHute gaHHM OTHOCHO M3sBaTa Ha apuTMUK
npu naumeHtnte ¢ COVID-19 ca HanuyHM OT nonyna-
uMs naumeHTn ot Yxan B Kutan. B cepusa ot 137 na-
LIMeHTN, 3apaseHun ¢ kopoHasupyc, 7,3% ca cbobLmnm
cbpuebureHeTo kato HavaneH cumntom [3]. B gpyro
npoyyBaHe cbC cxoaeH 6pon nauneHTn (138) n3sea Ha
aputMmum ce goknaasa npu 16,7% ot naumneHTuTe [4]. B
chbllaTta cepus naumeHTu ce Habrogasa 3HayMma pas-
nvka B 4ectoTaTa Ha M3siBa Ha PUTbMHWU HapyLleHus
npv NauueHTuTe, XOCnMTanmampaH B MHTEH3UBHU OT-
[OErneHnsi, B CpaBHEHNE C Te3N, NPUETU B HEMHTEH3UB-
HW oTaenenus — 44% cpewy 6,9%. OT gpyra cTpaHa,
e[Ho npoy4yBaHe Ha Sala n cbTp., BKNYBaLWo 132-ma
nauneHTn, XocnuTanuanpaHu B HEUHTEH3WBHU OTAe-
neHvnst B EBpona, mocoyBa HuMCKa 4ecTtoTa Ha u3daBa
Ha apuTMuKn nNpu ctabunHu naumeHTn ¢ COVID-19 [5].
PesynTatute coyart, 4ye aputMunm ca HabnogasaHu npu
12 [9%] oT nscnegpaHaTa rpyna nauyueHTu. Pernctpu-
paHute aputMmm ca 6unu MM npu 8 naumeHTn n ca-
MOOTrpaHu4aBalLLy ce NPeacbpAHu Taxuaputmnm npu 4
nauveHTu. B Tasu nonynaumsa nauneHTn He ca Habnto-
AaBaHu Crnydau Ha KaMepHu TaxvaputMmm. 3a pasnuka
oT Te3n pesyntatv Guo u CbTp. AOKNaABaT OaHHM OT
187 naumneHTn, xocnutanuanparu nopagn COVID-19 B
KUTaMCcKy BOMHMLM B HA4anoTo Ha NaHg4eMusita — mapT

COVID-19, caused by the novel coronavirus SARS-
CoV-2 on the 31st of December 2019 in a group of
patients from the Hubei province in China [1], there
have been more than 100 million cases of infec-
tion with this new coronavirus (source WHO: www.
covid19.who.int). Due to its rapid spread COVID-19
has turned into a pandemic which claimed the lives
of more than 2 million people. The disease pres-
ents with respiratory tract symptoms but its clinical
manifestation can vary from completely asymptom-
atic forms to severe acute respiratory distress syn-
drome [2]. Cardiac injury, presenting with elevation
of troponin levels above the 99th percentile is not
infrequent. Such a scenario can be associated with
arrhythmias. These can also be manifested in pa-
tients without an identifiable cardiac injury. The aim
of the current paper is to review the available data
on potential arrhythmogenic mechanisms and ar-
rhythmia characteristics in patients with COVID-19
as well as to provide practical guidance on the man-
agement of these patients.

EPIDEMIOLOGY OF ARRHYTHMIAS
IN COVID-19

Initial data regarding development of arrhythmias
in COVID-19 patients come from Wuhan in China.
In a series of 137 patients, infected with coronavi-
rus, 7.3% reported palpitations as the initial symp-
tom [3]. Another study of a similar size (138) reported
arrhythmia occurrence in 16.7% of the patients [4].
In the same series of patients there was a signifi-
cant difference in the incidence of arrhythmias in pa-
tients admitted to intensive care units as compared
to those hospitalized in non-intensive wards — 44%
vs. 6.9%. On the other hand, another study by Sala
et al., including 132 patients, hospitalized in non-in-
tensive wards in Europe described low incidence of
arrhythmias in stable COVID-19 patients [5]. Results
from this study demonstrate that arrhythmias were
present in 12 [9%] of the studied subjects — AF in
8 subjects and non-sustained atrial tachycardia in
4. No cases of ventricular tachyarrhythmias were
reported. In contrast to this data Guo et al. report
data from a series of 187 patients, hospitalized with
COVID-19 at Chinese hospitals in the beginning of
the pandemic — March 2020 [6]. Cardiac injury in
this study was reported in 27.8%, manifesting as left
ventricular dysfunction and arrhythmias. Sustained
ventricular tachyarrhythmias were reported in 5.9%
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2020 r. [6]. CbpoevHa yBpena, nssiBABalla ce C Ie-
BOKamepHa OUChYHKUUSA U apuTMuK, € HabnogaBaHa
npu 27,8%. V13aBa Ha NpoObIimMKUTENHN KAMEPHU Taxu-
aputMum e HabrnogaesaHa npu 5,9% ot uscnegBaHata
rpyna. Hanvue B Tasm nybnukaums e sicHa TeHgeHums
KbM 3HaQYMMO MO-BMCOKa YECTOTa Ha MU3siBa Ha TEXKU
KaMepHU TaxmapuTMum npu naLmMeHTUuTe CbC CbpaeyHa
yBpena, AnarHocTtmumpaHa ypes noBuvLlaBaHe Ha Cbp-
AeyHuns TponoHuH (17,3% cnpsimo 1,5%). [oknageaHa-
Ta CMbPTHOCT B Tasu rpyna naumeHTtn e 23%. JdaHHute
OT ApYrX CTpaHu Mo OTHOLUEHME Ha u3siBata Ha apuT-
MUK ca CbnocTaBuMn — B eaHa nyonuvkaums ot CALL,
BKkNtouBawa 393-ma naumeHTn, XocnutanumsmpaHu B
0Ba LeHTbpa, NpeacbpaHn TaxmapuTMum ca ycTaHo-
BeHN npu 7,1%, OCHOBHO Npu OOMHM Ha MexaHu4Ha
BeHTMNaumsa — 23 (17,7%), cnpsamo 5 (1,9%) npu na-
LUMEHTUTE, KOUTO HE ca OUNKN NeKyBaHW C MexaHU4Ha
BeHTMnauus [7]. Yectotata Ha U3sBa Ha KaMepHu Ta-
XnaputMmunm B Tasm cepus € buna Hucka — 0,3%.

B ckopowwHo npoy4ysaHe npu 700 naumeHTn, Xoc-
nutanuavpaHn no nosog COVID-19 uHdekuus, ce
noknageat 53 cnyyas Ha mssiea Ha aputmun [8]. OT
TSX CryvyamTe Ha CbpaeyveH apecT ca ounm 9, noeeve-
TO acoumvpaHu C enekTpoMexaHW4yHa gucouuauust un
camMo euH criyvan Ha nonnumMmopdHa KaMepHa Taxmkap-
avs Tmn torsades-de-pointes. OnucaHu ca u 25 cny4vasi
Ha MM, 9 cny4as Ha NPOBOAHW HapyLUeHWs C 13sBa Ha
OpaguapuTMusa U enn3ogn Ha HenpoabIDKMTENHA Ka-
MepHa Taxukapausa npu 10 naumeHTu. [NpoyyBaHeTo
[oknaaBa 3HaYMTeEnHo nosuLLleH puck (Hag 10 nbTr) oT
n3sBa Ha BCUYKU TUMNOBE TaxnMapuTMum npu naLmeHTun-
Te, XoCnuTanuanpaHu B UHTEH3MBHU OTAeneHus. Beuu-
KW Criyyam Ha CbpAeyveH apecT CblUo ca HabnogaBaHu
B YCINOBUSITA Ha MHTEH3UBHO NeveHune. [loknaaBaHaTta
B MPOy4BaHETO CMbPTHOCT € 4,3% 3a obwarta nonyna-
uus, a Ta3u cpeq naumeHTuTe, nekyBaHn B MIHTEH3UBHU
otaeneHusi, e manko Hag 20% v e cbnocTtaBuMa ¢ AaH-
HUTE OT Apyrn npoy4dBaHus [9].

MEXAHU3MU HA APUTMOIEHE3ATA

MexaHuamunTte, obycnaBsawm nsseaTa Ha pUTbMHU
1 NPOBOAHM HapyLweHus B xoda Ha COVID-19 uHdek-
LUusATa, ca MHOXECTBEHW. Te BKMOYBAT PasnuyHn Tu-
noBe MMOKapAHa YBpPeOa, KakTo U peauua U3BbHCbpP-
[OEYHM CbCTOSIHUSA, KOUTO BOAAT OO M3sBa HA apUTMUK
npv npegpasnonoxexHu naumeHTn. Cbllo Taka, npea-
LIeCTBALLN XPOHUYHU CbPAEYHO-CHA0BU 3abonsiBaHus
mMorat ga ce o60CTpAT B yCroBUsATa Ha NoBULLEHA Me-
TabonuTHa akTMBHOCT B XOA4a Ha MHeKuMaTa.

OT rnegHa ToYKa Ha natoreHesata U KIMHU4YHaTa
cu nssea nporpecusita Ha COVID-19 ce xapakTtepusu-
pa ¢ Tpu ocHoBHU ha3n [10]. BbB hasa | e Hanuue
paHHa BMpYyCHa MHpeKuns ¢ acoummpaHa obuia cumn-
TomaTuka. Pasa Il ce xapaktepusmpa C OUPEKTHa BU-

of the studied patients. This report demonstrates a
clear trend towards significantly higher incidence of
malignant ventricular tachyarrhythmias in patients
with cardiac injury, diagnosed by elevated troponin
level (17.3% vs. 1.5%). Mortality in this subgroup
was 23%. Studies from other countries report similar
data — in a US study including 393 patients, hospi-
talized at two centers atrial tachyarrhythmias were
reported in 7.1%, most commonly in patients requir-
ing mechanical ventilation — 23 (17.7%) vs. 5 (1.9%)
among patients not treated with mechanical ventila-
tion [7]. The incidence of ventricular tachyarrhyth-
mias in this series was low — 0.3%.

A recent study encompassing 700 patients,
hospitalized with COVID-19 reported 53 cases of
arrhythmia [8]. Among them were 9 cases of car-
diac arrest, the majority associated with pulseless
electrical activity and only one case of torsade-
de-pointes ventricular tachycardia. There were 25
cases of AF, 9 patients with bradyarrhythmia due to
conduction disturbance and non-sustained ventric-
ular tachycardia in 10 patients. The study reports a
considerably higher likelihood (more than 10 times)
of all arrhythmias in patients hospitalized at inten-
sive care units. All cases of cardiac arrest occurred
in the intensive care units. The reported mortality
is 4.3% for the whole study population, while pa-
tients treated at intensive care units had a mortality
of slightly more than 20% which Is comparable to
previously published data [9].

ARRHYTHMIA MECHANISMS

Multiple mechanisms play a role in arrhythmias and
conduction disturbances in the course of COVID-19.
They include various types of myocardial injury, as well
as many extracardiac conditions which are associated
with arrhythmias in susceptible individuals. In addition,
preexisting cardiovascular diseases might become ex-
acerbated due to increased metabolic demands in the
course of the infection.

There are three main phases in the progres-
sion of COVID-19 from the pathogenetic and clinical
standpoint [10]. In phase | there is early viral infec-
tion causing general symptoms. Phase Il is charac-
terized by direct viral cytotoxicity, mainly affecting
the lungs, because ACE2 receptors located on type
Il pneumocytes represent the site of virus entry. This
is the phase of lung injury which can be manifested
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pyCHa LIMTOTOKCMYHOCT, 3acsirallia OCHOBHO benoapobHara
TbKaH, Han-Beye nopaau dakta, ye ACE2 peuentopute
BbpXy nHesBmouuTuTe Il TMN ca BxogHa BpaTta 3a Bupyca.
B Tasu dasa ce pasBuBa 6enogpobHOTO 3acsraHe, KOeTo
MOXe [a npoTede CyOKNMMHUYHO Unu Aa goBede 4O XMMo-
KCWS1 1 TEXBK pecrnmpaTopeH OUCTpec CUHOpPOM. AKO BU-
PYCHT He 6bae envMMMHMpPaH OT OpraHM3Ma NOoCPECTBOM
WMYHEH OTroBOp, 3abonsiBaHETO nporpecupa Ao gasa lll,
KoraTto ce Habnogasa xvnepuHdamaTopeH OTroBOp CbC
3HAYMTENHO 3aByLLIABaHE Ha MapKepuTe Ha Bb3naneHue-
T0. B Tasn casa naumeHtTuTE passmBar T.Hap. YUMOKUHO-
ea bypsi, BogeLLa O MHOrOOpraHHO 3acsiraHe, BKIYnUTeN-
HO 1 CbpAeYHa yBpeaa. ApUTMUM MOTaT a Bb3HWKHAT BbB
BCsIKa eHa OT Te3n hasu No pasnmyeH MeEXaHU3bM.

Ponsa Ha xunokcuaTta

XunokcusaTa, HacTbMBallla BCneacTsne Ha M3siBa-
Ta Ha OCTpa AuxaTenHa HedoCTaTbYyHOCT B XOda Ha
3abonsiBaHETO, MpUTEXaBa apUTMOrEHeH MnoTeHuman
OCHOBHO MO MeXaHW3Ma Ha akTMBMpaHe Ha aHaepob-
HW KNeTbYHM npouecu. [NocnegHUTe Hamanseat Kne-
TbYHOTO pH, KOeTo BOAM OO MOBULLIABAHe Ha HMBaTa
Ha kanuuin B UMTo30mna. [NoBULLEHNAT BbTpeKNeTbYeH
Kanuum e npegnoctaBka 3a u3dBa Ha TpurepupaHa
aKTUBHOCT MO TUMNa Ha KbCHUTE crneaaenonspusaumm,
KaKTO M 3a NpOMsAHa Ha NPOABLITKUTENHOCTTa Ha ak-
LUMOHHNA noTeHuunan. dpyr MexaHu3bM, No KOUTO Xu-
NnoKcusaTa Bb3encTsa, € NoBULLABAHETO Ha U3BbHKIe-
TbYHUTE HMBA Ha Kamnusi, KOETO NOBNUSBa MeEMOpPaHHUS
noTeHLmarn n NPoMeHs CKOpocTTa Ha nposexaaHe [11].
CoblyecTByBaT JaHHW OT NPOYYBaHUA NMpU NauneHTn ¢
ncxemmyHa GonecT Ha CbpUETO U 3a OUPEKTHO Bb3-
OENCTBME Ha XMUMOKCEMUSTa BbPXY MEXAYKNETbYHUTE
KOHTaKTW B MWOKapda, KOeTo BoAM A0 U3sBa Ha Tb-
KaHHa aHusoTponusa [12]. Moxe aa ce cnekynupa, 4e
nogobeH MexaHW3bM OMepupa u B yCnoBusaTa Ha anxa-
TernHa HeoCTaTbYHOCT B Xoaa Ha COVID-19.

Pons Ha aupekTHaTa MMOKapAHa yBpeaa

[vipekTHata mMmokapaHa yBpeda, AeduHupaHa KaTto
NnoBULLI@BaHE Ha HMBATa Ha TPOMOHWH Hag 99-us nepcex-
T, e onucaHa B MHOTO CepuUM KaTo YyectoTata M e OKo-
no 20% cpeqn nonynaumata naumeHtn ¢ COVID-19 n ce
acoumupa ¢ no-eucoka cMbpTHOCT [13]. Ts ce passuBa
OCHOBHO MO ABa MeXaHu3ma: AMPEKTHa B1pyCHa MHBa3ns
1 MyHomegmmpaHa yepegda [14]. MNMbpBuAT MexaHnsbMm
BKIMOYBa CBbp3BaHe Ha S-npoTenHa Ha Bupyca ¢ ACE2
peuenTopuTe 1 HaBMU3aHe Ha BMpYCa B KapaVOMMOLINTU-
Te. ToBa BOOM A0 peaykums Ha 6posi Ha Teau peuenTtopu
1 Cb3[aBa Bb3MOXHOCT 3a NpefoMuHupaHe Ha AencTBre-
TO Ha aHrMoTeH3uH Il Bbpxy TMN 1 aHMMOTEH3UHOBKTE pe-
LenTopu ¢ nocrnengaLlo MMokapgHo pemogenupaxe [15].
Mp1CBCTBMETO Ha BUpYCa B KapavoMMoLMTa U Herosarta
pennukaums CbLLO Ce acouumpa C KneTbYHa yBpeaa. Bro-
pUSIT MEXaHM3bM Ce CBbp3Ba C HABMU3AHETO HA aKTUBU-
paHn T-numdcounTn B MUOKapaa, KOMTO NPeau3BMKBaT
Bb3ManuTeneH OTrOBOP C Mocredsalla MUuoKapaHa yB-

clinically with acute respiratory distress syndrome or
might occur without any symptoms. If the virus is not
cleared by the immune system, the disease enters
phase Ill which is associated with a hyperinflammato-
ry response. During this phase inflammatory markers
become highly elevated and eventually the so-called
cytokine storm ensues which might lead to multiorgan
failure including severe cardiac injury. Arrhythmias
may develop at any of these stages based on differ-
ent mechanisms.

Role of hypoxia

Hypoxia which develops following acute respira-
tory failure in the course of the disease does have
arrhythmogenic potential mainly by activation of an-
aerobic cellular processes. They reduce intracellular
pH, leading to increased cytosolic calcium levels.
This is a prerequisite for triggered activity based on
delayed depolarization, and for prolonged action po-
tential duration. Another mechanism is by increased
extracellular potassium levels which affects mem-
brane potential and alters conduction velocity [11].
There is data from studies in patients with coronary
heart disease showing direct impact of hypoxemia
on intercellular myocardial junctions with the subse-
quent development of tissue anisotropy [12]. It can
be speculated that such a mechanism is operative
in respiratory failure developing in the course of
COVID-19.

Role of direct myocardial injury

Direct myocardial injury defined as elevation of
troponin levels above the 99th percentile has been
described in many series where it has been shown
to occur in about 20% of the COVID-19 patients
and it is associated with increased mortality [13].
It develops via two major mechanisms: direct viral
invasion and immune system mediated injury [14].
The former involves S-protein binding to the ACE2
receptors and viral entry into cardiomyocytes. This
leads to reduction of the number of these recep-
tors and results in predominant activation of angio-
tensin type 1 receptors with subsequent myocar-
dial remodeling [15]. Virus replication in the car-
diomyocytes is also associated with cellular injury.
Activated T-lymphocytes play a role in the second
described mechanism. They enter the myocardium
and cause inflammatory response and subsequent
myocardial injury. On the other hand, inflammatory
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pena. OT gpyra cTpaHa, 0CcBOOOAEHMTE B YCIOBUATA Ha
LMTOKMHOBA Oypsi Megmatopy OOMbIIHUTENHO MOBMAUSIBAT
aKTUBUPAHETO Ha T-nnmdooumTnTe 1 crnocodcTBaT 3a Ao-
MbHUTENHA MMoKapaHa yBpeaa [14]. Teau npouecu nvar
SICEH apUTMOrEHEH MOTEHLMan OCHOBHO Ype3 OVPEKTHUS
umTonatnyeH edpekT, Hekpo3aTa, MOBMMSBAHETO HA MEX-
OYKINETbYHUTE KOHTaKTM U MPOMEHN B eKCrpecusTa Ha
WNOHHUTE KaHann Ha kapauvomuouuTute. B pesynrtar Ha
TOBa HaCTbIBa CTPYKTYPHO W ENEKTPUYECKO pemopeni-
paHe Ha muokapga. [locnegHoTo ce mssiBABa Han-Beve
ype3 HapylLaBaHe Ha KanuueBaTa XOMeocTa3a Ha KreT-
KaTa 1 NoBnysiBaHe Ha KanvesuTe kaHanw. o T031 HaumH
Ce Cb3[aBar yCroBWs 3a M3sBa Ha TpurepupaHa akTuB-
HocT. CTPYKTYpPHOTO pemogenvpaHe OT CBOsI CTpaHa AaBa
Bb3MOXHOCT 32 MPOMEHM B CKOPOCTTa Ha MpoBeXdaHe
N aHW30TPOMUsi, KOETO MbK € NPEeArnocTaBka 3a 13sBa Ha
apUTMUK C PUEHTPU MEXAHM3BbM. TakmBa MoraT 4a Bb3HUK-
HaT 1 crieq OTMVHaBaHe Ha Bb3nanuTernHUsi NpoLIEeC B CIy-
Yyan, Ye B MrMokapaa ce ohOpMSAT 30HK Ha prbpo3a [16].

Pons Ha MWUoOKapagHaTa ncxemums

MoTeHumanHa npuvyMHa 3a u3gBa Ha MUoOKapgHa
MUCXeMUsi € OCHOBHO MUKpOBackyrapHaTta AMcyHKumS
B pesynTaT Ha HapylweHusitTa Ha 6anaHca mexay koa-
rynauvoHHaTa kackaga n oubpuHonMTMdHaTa cuctema
W Ha Bb3MNanuTenHUAT OTroBOpP, BOAELL A0 eHAoTenHa
ONCHYHKUNS 1 Ba3OKOHCTpuKUms [17]. Opyra noteHuman-
Ha NpuyYnHa 3a MUKpoBACKyrapHaTa AUCHYHKUMA e pas-
BUTUETO Ha Backynut. SARS-CoV-2 ce cebp3sa 1 ¢ ACE2
peLenTopuTe, eKCcrnpecupaHn B eHgoTena Ha aptepuvan-
HWTE W BEHO3HWTE CbAOBE, KOETO MOXe [a OOsiCHW au-
PEKTHUSA edekT Ha BMpyca MO OTHOLLUEHWE Ha WUHAYKUUS
Ha BacKynuTHY npomeHu [18]. Bcuykun Tesn noteHumanHm
MexaHW3MM Cb3[aBaT YCIOBKS 3a HACTbMNBaHE Ha MUO-
KapaHa UCXeMusl, KOSITO € eAuH OT OCHOBHUTE dhakTopu
3a apuMTMOreHesa B Xxoga Ha 3abonsBaHeTo.

Pons Ha UMYHHUNA OTroBOp

EovH no-manko AvckyTupaH noTeHumaneH aput-
MOreHeH mexaHnsbmM Ha COVID-19 e xunepeprnyHnaT
WMYHEH OTFOBOP, XapakTepeH 3a ToBa 3abonseaHe. B
nuTepatyparta CbLUeCTBYBaT NPEAKITMHUYHN N KITUHUY-
HW OaHHW 3a OUPEKTHUS edeKT Ha UUTOKUHUTE BbPXY
ernekTpodusmonornaTa Ha Mmmokapga. MasecTtHo e, ye
IL-6, IL-1 n TNF-a mogynupaTt ekcnpecusita Ha NOH-
HUTEe KaHanu B kapguomumouunTute. To3n edeKkT e oco-
©eHo n3paseH NMpu KanumeBuTe U KanueBuTe KaHamw.
PesyntaTbT OT TOBa Bb3OeUCTBME € yabiMKaBaHETO Ha
NPOOBLIMPKUTENHOCTTA Ha akUMOHHWMA noTeHuman [19].
Hskown aBTOpM Oopuv BbBeXAaT TeEpMUHA Bb3nanuTern-
HW KaHanonaTtuu, 3a ga obsAcHAT To3n dreHomeH [20].
Bb3nanutenHute UMTOKMHM MoOraT ga akTMeBupar T
Hap. LUeHTpaneH xvnotanamMnMyeH Bb3nanuTteneH ped-
nekc, KOUTO 3aefHO C BNUAHMETO UM BbPXY ganglion
stellatum (T.Hap nepudepeH Bb3NanuTeneH pedrekc)
BOOW OO NMOBMLIABaHE Ha CMMMAaTUKOBMS TOHYC U CbOT-
BETHO yaobmkaBaHe Ha QTc-uHtepsana [19].

mediators released in the course of the cytokine
storm activate T-lymphocytes further and lead to
additional myocardial injury [14]. All these pro-
cesses carry clear arrhythmogenic potential by di-
rect cytopathic effect, necrosis, disruption of inter-
cellular junctions and alterations in ion channel ex-
pression in cardiomyocytes. All these events lead
to electrical and structural myocardial remodeling.
The former involves mainly abnormal calcium ho-
meostasis and dysfunction of potassium currents
and thus facilitates triggered activity. Structural re-
modeling, on the other hand, leads to anisotropy
and changes in conduction velocity which predis-
pose to reentry. The latter might also occur late
after the inflammation has subsided in case of scar
formation [16].

Role of myocardial ischemia

A potential cause of myocardial ischemia is micro-
vascular dysfunction which develops due to disbalance
between coagulation and fibrinolysis as well as due to
inflammatory response leading to endothelial dysfunc-
tion and vasoconstriction [17]. Another potential cause
of microvascular dysfunction is vasculitis. SARS-CoV-2
has been shown to bind to ACE2 receptors in the en-
dothelium of arterial and venous vessels which might
explain the direct action of the virus causing vasculitis
[18]. All these factors create conditions for myocardial
ischemia which is one of the leading factors for arrhyth-
mogenesis.

Role of immune response

Hyperergic immune response, typical for
COVID-19 is another, less discussed, arrhythmogen-
ic factor. There is data from preclinical and clinical
studies demonstrating direct effects of cytokines on
the myocardium. Some of them, such as IL-6, IL-1
and TNF-a have been shown to modulate ion chan-
nel expression, especially calcium and potassium
channels. This results in prolongation of action po-
tential duration [19]. Some authors have introduced
the term inflammatory channelopathies to explain
this phenomenon [20]. Inflammatory cytokines can
activate the so-called central hypothalamic inflam-
matory reflex, which along with their action on gan-
glion stellatum (the so called peripheral inflammatory
reflex) leads to sympathetic activation and subse-
quent QTc prolongation [19].
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Pons Ha HapyweHusaTa
BbB BOAHO-ENEKTPONUTHUA GanaHc

Bpb3kata mMexagy enekTpornMTHUTE HapyLIeHWUst U
n3siBaTa Ha pUTbMHM HapPYLLEHUS € U3BEeCTHA OTAaBHA.
B eqHo npoy4BaHe, BknoyBallo 416 xocnutanuaupa-
HU naumeHTn ¢ COVID-19, ce poknagBa 4ectoTa Ha
€NeKTPONuUTHN HapyLeHns npu 7,2% [13]. Te ce gbn-
»KaT OCHOBHO Ha acouumpaHa ¢ COVID-19 guapus unm
Ha HapyweHusa B 6bbpevHata dyHkums. MNocnegHute
ce JoKnagBaT Mpu 3Ha4YUTeNnHa 4acT OT naumveHTuTe —
14,4%, B npoy4BaHeTo Ha Cheng un cbTp., Npeacras-
naBaLlo peTpocnekTnBeH aHanu3 Ha 701 xocnutanu-
3upaHun naumeHTun [21]. B cblata cepus YyectoTaTta Ha
n3siBa Ha ocTpa O6bbpeyHa HemocTaTbYyHOCT € Guna
5,1%. Ham-4ectuTe €enekTpoNUTHU HapyLIEHUs MNpu
naumeHTn ¢ COVID-19 ca xunokanuemuaTta, Xxunomar-
He3nemusiTa U xunogocgaremmsTa.

Ponsa Ha npunaraHnTe MeguKamMmeHTu

MHoro oT npunaraHuTe 4O MOMEHTA MeANKaMEHTH
3a nevyenne Ha COVID-19 umaT noteHuman 3a ussea
Ha nonumMopdHa KamepHa Taxukapausa Tuin torsade-
de-pointes. ToBa ce gbmkM Ha edekTa Ha Te3n me-
ankameHTn BbpXy QTc-uHTEpBana, KakTo Hanpumep
€ onMcaHo 3a (XMAPOKCU) XSTOPOKBUH, a3UTPOMULIMH U
nonuHaeup/putoHaBup [22-24]. Taka Hanpumep KOM-
OvHaumaTa oT (XMOPOKCM)XNIOPOKBMH U a3UTPOMULIMH
BOAM A0 NOTUCKAHE Ha KbCHUA KanueB TOK. To3n edoekT
BOAM 00 yAbikaBaHe Ha MPOABIDKUTENHOCTTA Ha ak-
LIMOHHWNA noTeHUuman 1 Toea, B KOMBUHaumnsa ¢ Hopmarnn-
HO (DYHKLMOHUPALLMTE HATPUEB U Kanuues TOK, MOXe
Aa AOBede [0 M3sBa Ha paHHM crnegaenonsapusaumnm un
Bb3MOXHOCT 3a pasBuTMe Ha torsade-de-pointes [24].
EnHo ckopolwHo npoy4yBaHe Ha 415 xocnuTtanuaupa-
HU nauymeHTn ¢ COVID-19, nekyBaHu ¢ koMBMHaums-
Ta XUAPOKCUXIOPOKBUH/A3UTPOMULIMH, OEeMOHCTpupa
3HauMMO yabrkaBaHe Ha QTc-uHTepBana, kaTo npwu
21% ot nauneHTnTe e namepeH QTc > 500 ms [23].

YobmkaBaHeTo Ha QTc-uHTepBana npu npuno-
XXEHNETO Ha Te3n MeOUKaMeHTU He ce ObIPKU caMo Ha
dapmMakoguHaMUYHUTE UM ePEKTU, HO CbLLO 1 Ha HAKOU
dapMaKkoKMHETMYHN B3aumopencTeust. KombuHauusaTa
XUOPOKCUXIOPOKBUH/@3UTPOMULIMH  HANpUMep  UHXMOu-
pa umTtoxpom P450 2D6, konTo yyactsa B meTabonuama
Ha peouua MeavKameHTW, Han-Beve aHTUMCUXOTUY-
HW, aHTUAEenpecaHTu U aHTUXUCTaMuUHW. PuToHaBump oT
CBOs1 CTpaHa MHxunbupa uutoxpom P450 3A4, KONTO MbK
yyactBa B MeTabonmama Ha Makponuam, aHTUMUKOTUYHN
MegukameHTn n gpyru [11]. Tosn edpekt moxe ga e ot
3HayeHue B nonynauusita naumeHT ¢ COVID-19, ocobe-
HO MpY TEXKa KMUHUYHA U3sBa Uy Npu KOMOpOUOHOCT.

NMOBEREHME NPU NALMEHTU C APUTMUM
n COVID-19

MpuHUMNMTE Ha neyeHve Ha apuTMumiTe Npu na-
umeHtn ¢ COVID-19 kato usno He ce pasnuyasaTt oT

Role of fluid and electrolyte disturbances

The association between electrolyte distur-
bances and arrhythmia occurrence is well estab-
lished. One study of 416 patients hospitalized with
COVID-19 reports electrolyte derangements in
7.2% [13]. They are mainly due to COVID-19 as-
sociated diarrhea or renal function impairment. The
latter have been reported to occur in a considerable
proportion of the patients — 14.4% in the study by
Cheng et al. which is a retrospective analysis in-
cluding 701 hospitalized patients [21]. In the same
series acute renal failure has been reported in 5.1%
of the patients. The most common electrolyte de-
rangements in COVID-19 are hypokalemia, hypo-
magnesemia, and hypophosphatemia.

Role of medications

A great number of the medications used to treat
COVID-19 have a potential to cause torsade-de-
pointes ventricular tachycardia. This is mainly due to
their effect on QTc as has been described for (hydroxy)
chloroquine, azithromycin, and lopinavir/ritonavir [22-
24]. The combination of (hydroxy)chloroquine and azi-
thromycin leads to suppression of late potassium cur-
rent. This leads to prolonged action potential duration
which in combination with normally functioning sodium
and calcium currents predisposes to early afterdepo-
larization and torsade-de-pointes [24]. A recent study
of 415 hospitalized COVID-19 patients treated with the
combination hydroxychloroquine/azithromycin demon-
strates a significant QTc prolongation with 21% of the
patients demonstrating QTc > 500 ms [23].

Prolongation of QTc induced by these medica-
tions is not due solely to their pharmacodynamic
properties but is also the result of some pharmaco-
kinetic interactions. For instance, the combination
of hydroxychloroquine/azithromycin inhibits cyto-
chrome P450 2D6 which is responsible for the me-
tabolism of some other medications like antipsychot-
ics, antidepressants and antihistamines. Ritonavir
inhibits cytochrome P4550 3A4 which participates
in the metabolism of macrolides antifungals and
other drugs [11]. These effects might play a role for
COVID-19 patients with severe clinical manifestation
or in those with comorbidities.

MANAGEMENT OF ARRHYTHMIAS
IN COVID-19

In general, the management of arrhythmias in
COVID-19 patients should follow the principles out-
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Tesu, 3anerHanu B akTyarnHuTe PbKOBOAHW MpaBuna
[25-29]. Mpu Te3n nauneHTU NoBedeHNETO TpsidoBa Aa
€ HaCco4YeHO KbM MpefoTBpaTaABaHe Ha pasnpocTpaHe-
HMETO Ha WHdEeKUMsiTa N ocurypsieaHe 6esonacHocTTa
Ha ocTaHanuTe MauMeHTV U MEOMLMHCKUSI NepcoHarn.
OT ocobeHa BaXXHOCT Npu fIe4YEHNETO Ha apuTMUuTeE e
Aa ce umat npensBua MHOXECTBOTO Bb3MOXHUW rekap-
CTBEHW B3aMMOLENCTBUS C NPOapUTMUYEH NoTeHuman.
Esponevickoto KapguonornyHo [pyxecTBO, Kakto U
peavua apyru opraHm3auum ca nybnukysanm npenopb-
KM 3a fleYyeHne Ha naumMeHTUTe CbC CbpPAEYHO-CbOO0BU
3abonsBaHnA B yCnoBusiTa Ha NaHgeMusiTa OT KOpoHa-
Bupyc [2].

HapkamepHu Taxukapgumn

M3aBaTta Ha HagkamMepHU Taxmkapaum B yCnoBusiTa
Ha COVID-19 nHanara ngeHTuduuupaHe n neyeHne Ha
noanexaiimte CbCTOSHUSA, KOUTO MoraT Aa obycrnoBat
PUTBMHOTO HapylleHue. ToBa ca peauua metabonuT-
HU N eNEKTPOSNTUTHN HapyLUEHUSA, MMOKapAHA NCXEMUS,
KaKTO M XMMOKCUATa B pe3ynTaT Ha pasBuBalla ce au-
XaTenHa HedoCTaTb4YyHOCT.

[Mpn NpucTbN OT HagKaMepHa Taxnkapausi ce npe-
nopbYBa U3MNOM3BaHETO HA afeHO3MH 3a NpeKbCBaHe-
To My. Ta3u npenopbka ce Gasvpa Ha HanuM4HUTE OO0
MOMEHTa [JaHHKN 3a eheKkTUBHOCTTa 1M Ge3onacHocTTa
Ha TO3M MeguKaMeHT, KOMTO He ca BanuaupaHu npu
nauymeHtn ¢ COVID-19. MNpu naumeHTn ¢ xemoguHa-
MUYHA HecTabuNHOCT M Heycnex OT MPUMOXEHMETO
Ha afleHO3UH B CbObpaxeHue Brv3a 1 NpoBeX4aHeTo
Ha CUMHXPOHU3MpaHa enekTpokapanosep3us. MNMogabp-
XawaTta Tepanusa npy Te3n nauueHtun TpsibBa ga ce
cTapTupa paHO KaTo MpernopbyBaHUTE MeOUKaMEHTU
ca bGeta-Onokepute wnNn HeAUXNOPONUPUANHOBUTE
Kanuuesn aHTaroHucTu. Npu ToBa rneyeHne He TpsibBa
[a ce gornycka nssiea Ha Opaavkapausi, KoSTo MoXe aa
Josefe 40 yobmkaBaHe Ha QT-nHTepBana.

MpeactpaHo MbXAEHE U TpenTeHe

Mpw Beydkm naumenTu ¢ MM 1 npeacbpaHo TpenTeHe
OCHOBHW LieNnu Ha Tepanusta ca Aa ce NoCTUrHe KOHTPOn
Ha 4ecToTarta, NpodunakTuka Ha TPOMBOEeMOBONMYHUTE
YCMOXHEHMS U NPU MHAUKALUMKM — KOHTPOM Ha putbMa. B
ycnoeusita Ha COVID-19 Te3n NpuHUMNHM Lenu octaeat
aKTyarHu, Ho cneuudmrkara Ha MHEKLMO3HOTO 3abons-
BaHe 0bycnaBs HAKOW Marnku pasnuums. MNMpy naumeHTuTe
C HOBOBB3HUKHANO mnu peunavsuparyo NM, konto ca cbe
cTabunHa xeMoauHamu1Ka, € yMecTHO Aa ce obcbau npe-
KpaTsiBaHe Ha aHTMapUTMMUYHaTa Tepanus U 4a ce 3arno4vHe
Tepanus 3a KOHTPOM Ha YecToTaTta. ToBa BaXky 3a MOBEYETO
aHTUapUTMULIM, NpUnNaraHn B HallaTta cTpaHa — coTtanon,
donekanHua, NponacheHoH 1 BEPOSITHO 1 3@ aMUOAAPOH, U
Ce Hanara nopaau Cepuo3H1sa NoTEHLMar 3a fieKapCTBeHN
B3aVMOAENCTBUSA C aHTUBUPYCHUTE cpeacTea. KoHTpormbT
Ha YecToTaTta e NPenopbLYMTENHO Aa ce OCbLUecTBM C be-

lined in the current guidelines [25-29]. Management
of these patients should be directed towards contain-
ment of infection and providing safety for the staff
and the other patients. It is particularly important to
be aware of the numerous potential drug interactions
which might be proarrhythmic. The European Society
of Cardiology and other similar organizations have is-
sued recommendations for management of patients
with cardiovascular conditions in the time of coronavi-
rus pandemic [2].

Supraventricular tachycardias

The occurrence of supraventricular tachycardias
in the setting of COVID-19 requires identification and
treatment of underlying condition which might cause
the arrhythmia. These include many metabolic and
electrolyte derangements, myocardial ischemia as well
as hypoxia resulting from respiratory failure.

Adenosine is the medication recommended for
the acute termination of paroxysms of supraventricu-
lar tachycardia. This recommendation is based on the
available data on its efficacy and safety, but they have
not been validated in COVID-19. Hemodynamically
unstable patients in which adenosine fails to terminate
tachycardia should undergo electrical cardioversion.
Beta blockers and non-dihydropyridine calcium chan-
nel blockers are recommended for chronic therapy
in COVID-19 patients which should be initiated early.
Bradycardia should be avoided as it may result in QTc
prolongation.

Atrial fibrillation and atrial flutter

Management of all patients with AF and atrial
flutter should be directed towards rate control, pre-
vention of thromboembolism and rhythm control if
indicated. In the course of COVID-19 these prin-
ciples should also be followed but there are some
small differences dictated by the infectious disease
itself. Discontinuation of antiarrhythmic therapy and
initiating rate control therapy should be considered
in hemodynamically stable patients with first episode
or recurrent AF. This holds true for most of the an-
tiarrhythmics available in the country — sotalol, fle-
cainide, propafenone and possibly amiodarone and
stems from the serious potential for drug interactions
with antiviral medications. Rate control is best per-
formed with beta blockers or non-dihydropyridine
calcium channel blockers. Digoxin is also an option.
Patients with atrial flutter should be managed sim-
ilarly although it is important to note that achieving
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Ta-0rokep MnNM HeOUXMAPONMPUOMHOB KamnuueB aHTaro-
HUCT. [pn Hy)Xda MOoXe ga ce NMPUNOoXW 1 AWMFoKCWH. o
nogobeH HadmH MoraT Aa GbaaTt nekyBaHu U naumeHTuTe
C NpeacbpaHo TpenTeHe, HO TOBA, KOETO € BaXKHO Aa ce
oTOenexu, Ye Npn TIX KOHTPOITbT Ha YecToTaTta MoXe Aa
€ no-TpyaeH. MNauneHTnTe ¢ xemogMHaMmnyHa HecTabwur-
HOCT, Te3N C MPOsiBM Ha CbpaedHa HedoCTaTbYyHOCT U
TEXKO BOMNHUTE MauMEHTU ca MokasaHu 3a cTpatervs 3a
KOHTpON Ha puTbMa. B Tasn cutyaums B cbobpaxkeHue
BMM3a eNekTpoKapanoBep3usiTa, kato Tpsbea ga ce nva
npeaBua HyXxaata OT OOMbITHUTENEH NEePCOHar, KakTo 1
Bb3MOXXHOCTTa [a Ce HanoXun MHTYGaLus, KOSTO € aepo-
3or-reHepupalla npoueaypa. KoHTpon Ha pytbMa Moxe
Aa ce NOCTUIHE U C aHTUAPUTMNYHU MeaMKaMEHTU, KaTo B
Te3n cryvav NpeanovUTaHnAT MEANKAMEHT € aMMOLAPOH.
TpsibBa ga ce vma npeaBua, Ye nauneHTuTe, noryyvaea-
LM aMMOZapPOH U aHTMBMPYCHU MeOMKaMEHTN — (XMOPOK
CMN)XJIOPOKBVH/23UTPOMULMH U ouHronmmog, Tpsidea Aa
ObOaTt CTPOro MOHMUTOpUpaHW. BCbLUHOCT criopen Hsikou
PBKOBOOHW NpaBwuria B Tasu CUTyaumst Npy NaunMeHTUTe Ha
neyeHve ¢ OMHIONMMOZ, KOHTPOMLT Ha pUTbMa MoXe Aa
Ce OCbLLECTBM C NponadheHoH unn donekamHmg, 3a Kparbk
nepwvog, [30].

PelueHneTo 3a 3ano4yBaHe Ha aHTUKoarynaHTHa Tepa-
nust ce 6asupa Ha c6opa no CHA,DS,-VASc ckanara, Kak-
TO € MOCOYEHO B PbKOBOAHMTE npaswuna. [Mpy naupeHTute
¢ COVID-19 e Bb3MOXHO EMOONMYHUAT pUCK Aa Obae noA-
ueHeH ¢ CHA,DS,-VASc ckanara nopaau Yectara nvnca
Ha Bb3MOXXHOCT 3a U3BbpLUBaHE Ha TpaHCTOpaKanHa exo-
kapauorpadusi ¢ ornen 06eKTUBU3NPAHETO Ha feBOKa-
MepHa cUCTonHa AnCAYHKUMSA. BCbLIHOCT npenopbkuTe
[aBaT uHOMKaUMst 3a U3BbpLUBaHE Ha TpaHCTOpakanHa
exokapguorpadusi camo npu KpUTUYHO BOMHN NaumeHTu.
PaHHOTO 3anoyBaHe Ha aHTMKOarynaHTHaTa Tepanus ce
npenopbYBa C orrnes n3bsareaHeTo Ha HeobxogMmMocTTa OT
npoBexaaHe Ha TpaHcesodhareanHa exokapavorpadous,
KOSITO € aepo30J1-reHepyvpalla npoueaypa.

[MprnoXeHMEeTo Ha cTpaTer1s 3a KOHTPOS Ha PUTb-
Ma UIn KOHTPOI Ha YecToTaTta TpsidBa Aa ce NpeoLeHn
cnep Bb3cTaHoBsaBaHe oT COVID-19, a aHTukoarynaHT-
HaTa Tepanusa ga 6bae NpPoAbiKeHa B 3aBUCMMOCT OT
cbopa no CHA,DS -VASc ckanara.

KamepHu Taxnapurmum

OT U3KMH4YUTENHA BaXKHOCT NpY TPETUPAHETO Ha na-
umeHTn ¢ COVID-19 e ga ce ngeHTnduumpar v nekyeart
CbCTOSAHMSA, KOUTO Brxa Mornn ga obycnoBaT pasBuTme-
TO Ha KaMepHW TaxmapuTMUM KaTo HanpuUMep XM1MOKCUS,
MEeTaboNUTHN HapyLUeHWsl, OUCENEKTPONUTEMUNA UMK
MbK NpoapuTMUYeH edPeKT Ha NPUEMaHN MeAKAMEHTU.

MauneHTTe CbC CbpPAEYEH apecT, BCreacTBMeE Ha
KamepHa Taxukapausi UM kKaMepHo MbXxaeHe, Tpsbsa
[a ce TpeTmpar CbITlacHO akTyarnH1UTe PbKOBOAHW Npa-
Buna [31]. BaxHo e ga ce otbenexu, Yye B ycrnosudaTa
Ha KapguonynMoHanHa pecycumMTauus ce reHepupa

good rate control could be more difficult. Patients
with hemodynamic instability or worsening heart fail-
ure should be managed following a rhythm control
strategy. In this scenario electrical cardioversion may
also be considered. It is important to be aware of the
need for additional staff and of the potential need for
intubation which is an aerosol-generating procedure.
Rhythm control could be accomplished with antiar-
rhythmics among which amiodarone is the preferred
option. Patients on amiodarone and antivirals — (hy-
droxy)chloroquine/azithromycin or fingolimod should
be closely monitored. In fact, some guidelines rec-
ommend flecainide or propafenone for short term
rhythm control in these patients when fingolimod is
used as an antiviral [30].

The decision to start anticoagulation therapy
should be based on the CHA,DS,-VASc score as
recommended by the guidelines. Thromboembolic
risk in COVID-19 patients by CHA,DS_-VASc might
be underestimated because of frequently restricted
access to transthoracic echocardiography that would
diagnose left ventricular dysfunction. In fact, guide-
lines recommend transthoracic echocardiography
only in critically il patients. Early initiation of anti-
coagulation therapy is recommended as a measure
to avoid transesophageal echocardiography which
generates aerosol.

The exact strategy (rhythm or rate control) should
be reassessed following recovery from COVID-19.
Need for anticoagulation should be assessed by the
CHA,DS,-VASc scale.

Ventricular tachyarrhythmias

Identification and treatment of conditions predis-
posing to ventricular tachyarrhythmia in COVID-19 is
of utmost importance. Among these are hypoxia, met-
abolic and electrolyte derangements or proarrhythmic
effect of concomitant medications.

Patients presenting with cardiac arrest caused
by malignant ventricular tachycardia or ventricular
fibrillation should be treated according to the current
recommendations [31]. It is important to note that
during cardiopulmonary resuscitation one should be
aware of the risk of aerosol generation. Intubation
in these cases should be carried out only by staff
provided with the recommended level of personal
protection [2].

Monomorphic ventricular tachycardia in hemo-
dynamically stable patients may be treated with
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3HAUYUTENHO KONMMYecTBO aepo3orn. [Npu Hyxaa OT WH-
Tybaumsa B xoga Ha pecycuutauusTa nocriegHarta ce
npoBexga OT nepcoHan, cHabgeH c HeobxogumuTe
npegnasHu cpeacTsa ChrflacHo npenopbkuTe [2].

Mpn m3sBa Ha MOHOMOpP(HA KamepHa TaxvKapous
MOXe Aa ce MPUIoXU NgokamH (Mnn npokanHammg, ako
€ HaruyeH), ako XeMOAVUHAMWUYHKAT CTaTyC NO3BOMNsBa —
0CcoBeHO Npu NaumeHTH, MpYeMaLLy APy MEOVKAMEHTH,
kouTto yaobrkaBat QTc-uHTepBana. AMMOLAPOHBT ChLLO
€ Bb3MOXHa antepHatmBa, 0cobeHO Npu enekTpuyecka
Oyps, Ho TpsibBa Ja ce uma npeasug, (XMOPOKCH)XITOPOK-
BMH C XWOPOKCUXITOPOKBMH M a3nTpoMuUMH. [pu cycnek-
LS 32 MUOKapAHa MCXEMMS KaTo NpuYMHa 3a Bb3HVKBaHE
Ha PUTBMHOTO HapyLLEHWe, KaKTo 1 B CIly4auTe Ha erek-
Tpudecka Oypsi KbM TepanusiTa crieasa aa ce nobasu v 6e-
Ta-6nokep (Hanpumep ecmonon). MNMpu enekTpuyecka Oyps
B CbOOpaXKeHVe MOXe Aa Brese MHTybauusTa ¢ nocneg-
Balla cefauys 3a OBMafsiBaHe Ha YecTUTe enu3oau Ha
KamepHa Taxukapaus. [pn Hakou nauneHT Moxe Ja ce
obchxaa 1 UMNNaHTauusTa Ha BDEMEHEH eNeKTpoKapam-
OCTUMYFaTop 3a noracsisallia CTuMynaumsi.

MaupenTtnte ¢ COVID-19 n nonumopdHa kamepHa
Taxvkapgms Tun torsades-de-pointes unm KamepHoO MbX-
OeHe npu yobmkeH QTc-MHTepBan U3nckeaTt creumanHo
BHUMaHWe. [py TAX CTLMKWTE 3a OBMagsBaHe Ha CbCTOs-
HMETO BKIOYBAT He3abaBHO NpeyCcTaHOBSIBAHE Ha Meau-
KaMeHTUTe ¢ noteHumaneH edekt Bbpxy QTc-uHTepBa-
na, KOpUrMpaHe Ha HanmmM4yHa XMNoKanmMeMusi ¢ NPULENHN
HMBa Ha cepyMHus kanui Hag 4,5 mEqg/L, 3anouBaHe Ha
WHTPaBEHO3HO MPWUMOXEHNE Ha MarHe3veB npenapar,
KaKTo M MepKu 3a NOBULLIABAHE Ha CbpAeyHaTa YyecTtoTa.
MocnegHnTe MoraTt ga BKMYBAT NPUIIOKEHUE HA CUM-
NaTMKOMUMETULM (Hanpumep M30MPOTEPEHO), KakTo U
BPEMEHHA eneKkTpoKapanoctumynaums. MegukameHTbT
N30MPOTEPEHOIT HE € HanMM4eH B HallaTa CTpaHa, nopaau
KOETO MOXe Aa ce 0bMMCnv NPUNOXEHNETO Ha apyr be-
Ta-CUMNaTUKOMVMMETHK, KaKbBTO € HanpuMep Xekcornpe-
HanuHBT. BaxkHO e Aa ce 3Hae, Ye TO3n MeanKaMeHT He e
0000pEH 3a Tasn UHAUKALUMS U HAMa 4aHHM OTHOCHO TOY-
HaTa [03a, KOSTO MOXe [a Ce NPUIIoXKK B Ta3n cUTyaums.
CoLuo Taka TpsibBa Aa ce oTbenexu, 4e cuMmnaTnkoMmme-
TUUMTE OT TO3U TWMN ca NPOTUBOMNOKAa3aHN Npu NaunueHTn
C BPOAEH CUHAPOM Ha yabimkeHusa QT-uHtepsan. Crieq
Bb3cTaHoBsiBaHe oT COVID-19 e Heobxoammo nogobHm
naumeHTn ga 6bOaT oLeHeHN B HacoKka npeumsnpaHe Ha
WHOVKauMMTE 3a BTOPMYHA NMPEBEHLUs] Ha BHe3anHarta
cbpgevHa CMBbPT C UMNNAHTMPYEMWN KapauoBepTep-ae-
dmbpunatopu. Hakom oT Te3n nauueHTn 6mxa Mornm aa
ca KaHaugaTtv 3a kateTbpHa abnauus. B cnyvaute, Ko-
raTto MMa Cycrnekumsi 3a M1MOKapauT C U3siBa Ha MOTEHLU-
anHo obpatvMma KapaMommonaTis B CbobpaxkeHne Moxe
Oa Briese ynorpebara Ha BbHLUEH NpeHocuM edunbpu-
natop Tvn Xunertka.

Bpaavnaputmumn

Bpagukapans BcneaocteMe Ha CUHYCOB apecT Umu
AV 6rnok Mmoxe fa ce cpeluHe npy nauyueHTn ¢ COVID-19

lidocaine (or procainamide if available), especial-
ly in those taking QTC prolonging medications.
Amiodarone is an alternative, especially in the set-
ting of electrical storm, but one must be aware of the
potential interaction with (hydroxy)chloroquine and
azithromycin. If myocardial ischemia is suspected
as a cause of the arrhythmia, as well as in electri-
cal storm, beta blockers (e.g., esmolol) should also
be added. In the setting of electrical storm intuba-
tion followed by deep sedation may be considered
to control the arrhythmia. Temporary pacemaker im-
plantation used for overdrive pacing might also be
considered in some patients.

Patients with COVID-19 presenting with tor-
sade-de-pointes or ventricular fibrillation in the
setting of prolonged QTc require special attention.
In these patients the steps which should be taken
include prompt discontinuation of QTc prolonging
drugs, correction of hypokalaemia with target po-
tassium levels of more than 4.5 mEq/L, initiation
of intravenous magnesium supplementation and
taking measures to increase heart rate. The latter
might include administration of sympathomimetic
agents (e.g., isoproterenol) and/or temporary cardi-
ac pacing. Isoproterenol is not available in Bulgaria
and thus other beta-mimetic medications might be
taken into consideration such as hexoprenaline. It
is important to note that the latter has not been ap-
proved for this indication and there is no data on
the exact dose which should be given in this situ-
ation. It is also noteworthy that sympathomimetics
are contraindicated in congenital LQT syndrome.
After recovery from COVID-19 such patients need
additional assessment of the indications for sec-
ondary prevention of sudden cardiac death with im-
plantable cardioverter-defibrillators. Some of these
patients might also be candidates for catheter abla-
tion. When myocarditis with a potentially reversible
cardiomyopathy is suspected wearable defibrillator
vest could be taken into consideration.

Bradyarrhythmias

Bradycardia due to sinus arrest or AV block might
occur in COVID-19 patients due to conduction sys-
tem involvement as a result of a direct myocardial
injury or due to the development of side effects of the
medications used for its treatment — (hydroxy)chloro-
quine, lopinavir/ritonavir etc. [2]. Intubated patients
might develop transient bradycardia during endotra-
cheal aspiration or turning the patient to prone po-
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nopagu 3acdraHe Ha NpoBOAHAaTa cucTema BCrneacTeue
MUoKapgHa yBpega vUnu mbK nopagy CTpaHnyHn edhexTu
Ha MeOVKaMeHTWTe, MpuUnaraHn 3a fIEYEHNETO My — XU-
OPOKCUXIOPOKBMH, NonuHaemp/puToHaBsup 1 ap. [2]. Mpu
WHTYOMpaHW NauMeHT! MOXe fa ce Habnogaea npexoa-
Ha Opagukapoust Npu TpaxearHa acnvpauusi unm npu
0BpBLLLAHETO Ha NauMeHTa No Kopem nopagu NpexogHo-
TO NOKayBaHe Ha TOHyca Ha MapacMMMaTUKOBUS AN Ha
BereTaTMBHaTa HepBHa cuctema. B cnyyaute Ha npoabi-
XuTenHa 6pagmkapaust MpyY CUHYCOB apecT v nopagu
AV Grnok Moxe ga ce NpUoXn aTporvH Un U3onpoTe-
peHorn (MM XeKComnpeHanwvH, Tl KaTo M3onpeHanuH He
€ Hann4eH B bbnrapust), npeaun ga ce B3eMe peLLeHvie 3a
UMMaHTaumMsi Ha BpeMEHEH kapguocTumynaTop. BaxHo
€ [Ja ce peBu3vipa npunaraHara Tepanus 1 no Bb3MOX-
HOCT [a Ce MpeycTaHOBM MPUEMBT Ha MeAMKaMEHTW,
KouTo B1xa Mornu oa npeavsBukeat bpagvkapaus.
Cnep Bb3cTaHOBsABaHe TpsibBa [a ce MPELEHSIT UH-
AvKaumMmTe 3a UMMMaHTauus Ha MOCTOSIHEH ENneKkTpo-
kapguoctumynarop. NMpu pelleHne 3a nmnnaHTaums B
Xxoga Ha 3abonsiBaHeTo TpsibBa Aa ce umar npeasug
HepgobpaTa NporHo3a Ha NaumeHTUTe, NpU KOUTO Ce Ha-
nara anapartHa BeHTUNauusi, KakTo U MOBULLEHUAT PUCK
OT MH(PEKLMS HA YCTPOMCTBOTO NPU TE3U NAUMNEHTN.
MpocnegsBaHeETO Ha NaUMEHTUTE C UMMMaHTMpa-
HW eNEKTPOHHM YCTPONCTBa TPsIOBa MNO-Bb3MOXHOCT Aa
CTaBa Ype3 MeToauTe Ha TenemeguumHara. o To3m Ha-
YMH Ce HamarsiBa Hy>kaarta OT NPsIKk KOHTAKT C MegULMH-
CKW/ MepcoHar M Bb3MOXHOCTTa 3a NpefaBaHe Ha WH-
dekumnaTa npu noceLLeHe Ha 3apaBHO 3aBeaeHue [2].

KaHanonatum

OT mepgHa To4Yka Ha MeYeHUeTo naumeHTUTe CbC
CMHAPOM Ha yabmkeHns QTc-uHTepBan (BpogoeH wunu
npugobut) n COVID-19 npeacrasnseat npegussmkaTen-
cTtBO. [Mpn Te3n naumeHTn MoHuTopupaHeTo Ha QTc-uH-
TepBana v CbpAeYHUs pUTbM € OT 0COBeHa BaXXHOCT.
Han-BaxHuaT chakTop, onpegensiy pycka OT pasButue
Ha ManurHeHn apuTMUM Npu Ta3v Nonynaums naumueHTw,
e ynotpebata Ha MeguMkameHTu, yabrkasawm QTc-uH-
TepBana (nogpobeH CNNCHK Ha Te3N MEAUKAMEHTU MOXe
Aa 6bae HamepeH Ha www.crediblemeds.org). Mopaawm
TOBa Ce MpenopbyBa NpeycTaHOBABaHETO Ha Npuema Ha
BCMYKM MeOMKaMEHTUW, NOTEHUMAanHo yobrkasalum To3u
WHTepBan, konto 6esonacHo buxa mornu aa 6vaaT cnpe-
H¥ no Bpeme Ha COVID-19. B cniydain ye ce Habnogasa
yBenuyeHve Ha QTc Hag 500 ms unu ¢ noseye ot 60 ms
OT n3xogHaTa CTOMHOCT, TpsibBa Aa ce NpeoLeHn aHTUBK-
pycHaTa Tepanusi OT rrnegHa Touka Ha 6esonacHocT. Oc-
BEH TOBa B X04a Ha 3abonsiBaHETO MOXe Aja Ce U3SBU XU-
nokanuemmsl B pesyntart Ha CBbp3aHu C UHAEKLIMO3HOTO
3abonsBaHe NpomeHu (Hanpumep avapvs). Nopagm ToBa
npenopbkuTe ca B xoga Ha 3abonsBaHETo HuBaTa Ha
CepymMHus kanui ga 6baat noaabpxkaHu Hag 4,5 mEq/L.

®PebpunHnTe CbCTOAHUS Ca OoKasaH Tpurep Ha us-
aBaTta Ha bpyraga tun 1 EKIT npomeHnu npu nauneHTun-
Te C ToBa 3abonsiBaHe, KakTo 1 3a M3siBa Ha MarnurHeHu

sition due to transient elevation of parasympathetic
tone. In cases of persistent bradycardia due to sinus
arrest or AV block atropine or isoproterenol (or hexo-
prenaline as isoproterenol is not available in Bulgar-
ia) can be administered before a decision to implant
a temporary pacemaker is taken. Concomitant thera-
py should be reviewed for medications which cause
bradycardia.

Indications for implantation of a permanent pace-
maker should be reassessed after recovery. Should
such a decision be taken in the course of the disease
one has to note the impaired prognosis and the high-
er risk of device infections in intubated and critically ill
patients.

Device follow-ups should ideally be made using
telemedicine. This reduces the need to contact medical
staff and therefore reduces the risk of infection trans-
mission when visiting a healthcare facility [2].

Channelopathies

Treatment of COVID-19 patients with long QT
syndrome is challenging. These patients require strict
monitoring of QTc interval and heart rhythm. The most
important determinant of the risk of malignant arrhyth-
mias is the use of QTc prolonging medications (a de-
tailed list of these medications can be found at www.
crediblemeds.org). Therefore, guidelines recommend
discontinuation of all non-critical drugs which might
cause QTc prolongation in the course of COVID-19. In
case QTc increases to more than 500 msec or the in-
crease is more than 60 msec from baseline QTc antivi-
ral therapy has to be reassessed for safety. In addition,
serum potassium levels might drop in the course of the
disease due to associated conditions (e.g. diarrhea).
Therefore, guidelines recommend keeping the potassi-
um levels above 4.5 mEq/L.

Fever is an established trigger for the develop-
ment of Brugada type 1 ECG in patients with this
syndrome as well as for the occurrence of malignant
ventricular tachyarrhythmias [32]. Therefore, fever
has to be managed promptly and aggressively with
the administration of paracetamol or acetaminophen.
High-risk Brugada patients with COVID-19 and per-
sistent fever despite antipyretics should be hospi-
talized and monitored closely, especially if the ECG
shows Brugada type 1. Patients aged less than 26
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kamepHu Taxmaputmum [32]. MNopagn ToBa dhebpunHute
CbCTOSIHMS NMpU Te3n naumeHTn Tpsabea ga ce nekysat
CBOEBPEMEHHO M arpecuBHO C NapaueTamor Unv aueT-
amuHodoeH. MauupeHtnte ¢ COVID-19 1 cuHapom Ha
Bpyraga ¢ BMCOKOPWCKOBM XapaKTEPUCTUKKN, MPU KOUTO
hebpunUTETBT NepCUCTUpPa BBMNPEKM MPUITOXKEHNETO
Ha aHTUNMpeTMUM TpsbBa ga GbaaT xocnuTanuavpaHu
1 HabnogaesaHu, 0cobGeHO ako MoBbpxHOCTHaTa EKI
pernctpupa bpyraga tvn 1. Kato BWCOKOpWCKOBW Cce
cyuTar naumeHtute noa 26 r. u Hag 70 r., nayneHTtute
cnef KapauoreHeH CUMHKOM UK Te3M CbC CMOHTaHHa Unm
npegmsBrkaHa ot debpunuteta n3siea Ha bpyraga tvn 1
Ha EKI, kakTo n naumeHTuTe ¢ ycTaHOBEHa MyTauusa Ha
HaTpueBWTe KaHanu. Bcuyku octaHanm nauneHTu, BKIO-
YWTENHO U BUCOKOPUCKOBUTE, KOUTO MMaT UMMMaHTUpaH
KapounoBepTep-gecdmbpunatop morat Aa 6baaT nekysa-
HY B JOMaLLHW YCITOBUS C Offef OrpaHnYaBaHe pasnpoc-
TpaHeHMeTo Ha MHgekumaTa. [Npun KatexonaMmmHeprmyHa
nonuMopdHa KaMmepHa Taxvaputmus Tpsbea ga ce us-
Osrea NPUNOXEHMETO Ha KaTeXonaMuHK (BKIT. U agpeHa-
NVH B YCIOBUSITA Ha pecycumTaumsi) Npu feYEHNETO Ha
TexkuTe nauneHTn ¢ COVID-19. MNMaumeHTuTe ¢ Tasu Ka-
HaronaTtusi Y4eCcTo MbTW NosyYyaear fiedeHue ¢ 6eTta-oro-
Kep unu cnekavHug, KouTo TpsibBa ga Npogbrpkar Aa
ce mpwnarat, HO C BHMMaHWe MO OTHOLLUEHME Ha nekap-
CTBEHM B3aVMOAENCTBMS C aHTUBUPYCHWUTE Mpenaparw.
XemMoauHaMnYHO CTabuIHWUTE MNaumeHTw, Mnory4vasalim
cMCTeMHaTa Cv Tepanusl ¢ ABaTa ropeonucaHn Meauka-
MeHTa, MoraTt a 6baaT NeKyBaHy B JOMALLHW YCIOBYS.

ﬂpoapMTmoreHeH noTeHyman Ha aHTUBUPYCHOTO
nie4yeHune n neKkapcTtBeHu B3aMMo4encTBUA

Hsikon oT megukameHTUTE, NpuUnaraHn 3a rneveHve
Ha COVID-19, nputexaBaT cepuo3eH noTeHuman 3a
yobmkaBaHe Ha QTc-uHtepBana. CKOpOLUHO npoy4Ba-
He Ha Chorin n cbTp. uscneaBa peTpocnekTUBHO 251
nawuueHTV OT ABa LiEHTbPA, KOUTO ca feKyBaHW C KOMOU-
HaumsiTa XUAPOKCUXITOPOKBUH/asnTpomMuumH [33]. 3Ha-
4nmo yabikaBaHe Ha QTc-uHtepBana (ao Hag 500 ms)
B X0[a Ha neveHneTo ce onucea B 23% OT cnyvauTe,
KaTo Npu eguH nauveHT e buna pernctpupaHa nonu-
MopdHa kamepHa Taxukapaus Tun torsades-de-pointes.
Mpn BCUYKM MaUMEHTW, AEMOHCTPUpAaLLUM EKCTPEMHO
yobmkaBaHe Ha QTc, cbusT e 6un B pedpepeHTHU rpa-
HMLM B HAQ4arnoTo Ha NedYeHneTo. B apyro paHgomusmpa-
HO npoy4yBaHe, n3yvaBallo eeKkTMTe Ha HMCKOO030Ba
CNpsiMO BMCOKOJ030Ba CXeMa Ha feyeHmne C XJTIOPOKBUH
(450 mg cpewty 600 mg) B KOMOMHaALMSI C a3UTPOMU-
LWH NpY NAUUEHTU C TEXKO npoTudaHe Ha COVID-19, ce
KOHCTaTMpa Nno-BMcoka CMbPTHOCT B rpynara, fiekyBaHa
¢ Bucokara gosa xrnopoksuH (OR 3,6; 95% CI 1,2-10,6).

Ob6uyanHo 3a oueHKa Ha pucka OT yaobliDkaBaHe Ha
QTc-uHTepBana npu xocnuTanuanpaHu nauueHTn ce us-
nonsea ckanara Ha Tisdale. Tasu ckana 6u morna ga ce
M3Monsea npy puckoBaTa CTpatuduKaums Ha naumeHTu
¢ COVID-19. Ts Bknto4Ba KNMHWYHM 1 abopaTopHn xa-
PaKTEPUCTMKM KaTo cHop < 6 TOUKM € MPeanKTop 3a HUCHK

and more than 70 years, those having suffered car-
diogenic syncope, those with Brugada type 1 ECG
as well as the sodium channel mutation carriers are
considered high risk. All the remaining patients, in-
cluding the high-risk ones with a previously implant-
ed ICD can be treated at home. In catecholaminergic
polymorphic ventricular tachycardia catecholamines
should be avoided if possible (including epinephrine
during cardiopulmonary resuscitation) in the course
of treatment if severe COVID-19 cases. These pa-
tients are frequently treated with beta blockers and
flecainide, which should be continued but taking into
account possible interactions with antiviral medica-
tions. Hemodynamically stable patients who receive
their regular therapy with the two drugs mentioned
above can be treated at home.

Proarrhythmogenic potential of antiviral
therapy and drug interactions

Some of the medications used to treat COVID-19
have a serious QTc prolonging potential. A recent study
by Chorin et al. studied retrospectively 251 patients
from two centers who were treated with the combina-
tion hydroxychloroquine/azithromycin [33]. A significant
QTc prolongation (up to more than 500 msec) during
treatment was reported in 23% of the cases. One pa-
tient had torsade-de-pointes. In all the patients demon-
strating an extreme QTc prolongation this interval was
normal at baseline. Another randomized study exam-
ining the effects of low-dose versus high-dose chlo-
roquine treatment in combination with azithromycin in
severely ill COVID-19 patients demonstrated higher
mortality in the high-dose chloroquine group (OR 3.6;
95% CI 1.2-10.6).

The risk of QTc prolongation in hospitalized patients
is usually calculated using the Tisdale scale. It could be
used in the risk stratification of COVID-19 patients as
well. It includes clinical and laboratory characteristics.
A score < 6 points carries low risk, that in the range of
7 to 10 points is associated with moderate risk and a
score = 11 signifies high risk of drug-induced QTc pro-
longation (Table 1) [34].

The guidance document published by the Eu-
ropean Society of Cardiology recommends QTc
assessment before antiviral therapy initiation as
well as correction of all modifiable factors associ-
ated with QTc prolongation [2]. If the ECG before
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puvick, coop oT 7 4o 10 TOUKM HOCK YMEPEH puck n coop = 11
TOYKM Ce acoummpa C BUCOK PUCK OT MEAUKAMEHTO3HO 0by-
CroBeHO yabrmkaBaHe Ha QTc-mHTepBarna (Tabn. 1) [34].

Mpenopbkute Ha EBponenckoto Apy»KectBo Mo
Kapavonorus ca aa ce ouenn QTc-mHTepBana npegwy 3a-
noYBaHe Ha Tepanusi C aHTUBUPYCHN MEOUKAMEHTY, Kak-
TO W fa ce Kopurmpat BCUYKM Mogudpmumpyemmn dpaktopu,
CBbp3aHu ¢ yabmkaBaHe Ha QTc [2]. Ako Ha EKI™ npeau
3arnoyBaHe Ha TepanusaTta ce pernctpupa QTc = 500 ms,
criefBa fa ce OUeHU CbOTHOLLEHUETO Mon3a/pucK OT aH-
TUBMPYCHOTO Jle4eHne. AKO JIEYEHNETO BeYe e 3arno4vHa-
1o NaumeHTbLT TpsidBa Aa Gbae npocneneH 4pes Tere-
mMeTpusd, exenHesHn EKI 3anucu mnm ypes npeHocumo
EKI™ yctporicTso [2]. NocnegHnTe no3sonasat eoekTMBHO
npocriegsBaHe Ha QTc ¢ MeToauTe Ha TenemeavuyHaTa
B YCINOBMWSATa Ha JOMaLLHO neveHne. OT npeHocumunTe yc-
TporicTBa eamHcTBeHo KardiaMobile 6L (Alive Cor, CALL)
numa ofobpenve 3a npocnegasaHe Ha QTC Npy NaumeHT
¢ COVID-19. B cnyyan ye QTc-mHTepBansT e nog 500 ms,
ce npenopbYBa 3anoyBaHe Ha neyveHneTo. uHaMuyHoTo
npocriegsBaHe Ha QTc-uHTepBana creq 3anovBaHe Ha
nedveHue craea uype3 EKIT, peructpupara crneg 1 geH nnm
cnen 2 oosun ot MeavkameHTuTe. Ako QTc-MHTEpPBaNbT Ha
TO3u 3anuc octasa nog 500 ms n He ce yabikasa C nose-
Ye oT 60 ms rievyeHneTo ce npodbimkaea Mo CLOTBETHATA
cxema. [Mpu ycnosue ve QTc ce yabmku Hag 500 ms unm
¢ noeeve o1 60 ms B cpaBHeHue ¢ uxoaHus EKI™ 3anuc,
W MK Ce U35IBW KaMepHa eKToMus criesa OTHOBO Ja ce
MPeOLIEHN CbOTHOLLIEHWETO MOM3a/pycK OT MPOObITKaBaHe
Ha aHTUBMPYCHOTO NnedeHune. [pyrv opraHm3aumm ChLLO ca
nyonvKyBanu Npenopbky 3a NoBedeHWe B Tasn Hacoka [24].

KakTto Beue belle cnomeHaTto, B Xxofa Ha fnevyeHune-
To Ha COVID-19 cbliecTByBa pUCK OT pasBUTUE Ha
CEPUO3HN NeKapCcTBEHM B3aMMOLENCTBUA Ha dhapMa-
KOAMHaMWUYHO 1 hapMaKOKUHETUYHO HUBO. OCHOBHUTE
edeKkTn Ha NPOTUBOBMPYCHUTE MEOUKAMEHTU BBbPXY
CbpLETO M MOTEHUMANHUTE UM JNIEKapCTBEHN B3auUMO-
OencTBns ca npeactaBeHu Ha Tabn. 2.

start of therapy shows QTc more than 500 ms the
risk-benefit ratio of antiviral therapy should be care-
fully assessed. In case the therapy has started the
patient should be monitored very closely with telem-
etry, daily ECG recordings or by a wearable device
[2]. The latter allows for an effective telemonitor-
ing of QTc while the patient is treated at home. Of
the available wearable device only KardiaMobile 6L
(Alive Cor, US) has been approved for monitoring of
COVID-19 patients. In case QTc is less than 500 ms
treatment can be initiated. Dynamic monitoring of
QTc after treatment initiation is carried out by ECG
recordings taken on the first day after treatment ini-
tiation or following two doses of the drugs. If the
QTc on this recording remains less than 500 ms and
is not longer than 60 msec as compared to baseline
treatment can be continued with the same regi-
men. In case QTc prolongs to more than 500 ms
or with more than 60 msec compared to baseline
or in case premature ventricular beats start to
occur the benefit of continuing antiviral therapy
should be reassessed. Other organizations and
bodies have also published recommendations on
this topic [24].

As already mentioned, there is a risk of drug in-
teractions on the pharmacodynamic and pharmaco-
kinetic level in the course of treatment of COVID-19.
The most important effects of antiviral medications
and their potential interactions are summarized in
Table 2.

Ta6bnuua 1. Ckana Ha Tisdale 3a oueHka Ha pucka oT yabmkaBaHe Ha QTc-uHTepBana
Table 1. Tisdale scale for assessment of the risk for QTc prolongation

PuckoB c¢aktop Risk factor Touku / Points
Bb3pact 268 . Age =68 1
YKeHcku non Female gender 1
Mpvem Ha GpMMKOB ANYpPETUK Treatment with a loop diuretic 1
CepymeH kanuii < 3,5 mmol/l Serum potassium < 3,5 mmol/l 2
QTc = 450 ms npu npyeMaHeTo QTc = 450 ms at admission 2
OcTbp MuokapaeH MHdapKT Acute myocardial infarction 2
Mpvem Ha = 2 megukameHTa, yabimkasawm QT-nHTepBana More than 2 QTc prolonging drugs 3
Cencuc Sepsis 3
CbpaeyHa HegocTaTbyHOCT Heart failure 3
lMpuem Ha eguH MegukameHT, yabikasaly QTc-uHTepBana One QTc prolonging drug 3
MakcumaneH 6pon To4Yku Maximum number of points 21
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Ta6bnuua 2. NMpomeHn B eneKTpodM3NONorMiHMTe NnapamMeTpu U NpoapuTMUYEH NoTeHLMarn Ha Han-4ecTo nNpunaraHuTe
MeAMKaMeHTU 3a nedyeHue Ha COVID-19
Table 2. Electrophysiological impact and proarrhythmic potential of the most frequently used medications in the
treatment of COVID-19

MeagukameHT CY AV QRS QTc Puck ot TdP JlekapcTBeHM B3anmoaencTBusi
Drug HR AV QRS QTc TdP risk Drug interactions
Amiodarone, Flecainide, Mexiletine, Sotalol, Dofetilide,
Chloroquine (-) (+) (+) (++) \l\//l:r())/rlcz)\l;ivwcw Disopyramide, Propafenone, Quinidine, Digoxin,
Metoprolol, Nebivolol, Propranolol, Verapamil
Amiodarone, Flecainide, Mexiletine, Sotalol, Dofetilide,
. MHOro HUCHK . . s L
Hydroxychloroquine (-) (+) (+) (++) Very low Disopyramide, Propafenone, Quinidine, Digoxin,
Metoprolol, Nebivolol, Propranolol, Verapamil
Amiodarone, Disopyramide, Flecainide, Propafenone,
Azithromycine (-) (+) (+) (++/+++) E(I:vc\:/bK Sotalol, Dofetilide
Berta-6rnokepu / Beta blokers, Digoxin
Amiodarone, Disopyramide, Flecainide, Dronedarone,
H Sotalol, Dofetilide
L ) NCBK
Lopinavir/Ritonavir 0 (++) | (%) (++) Low Lidocaine, Mexiletine, Propafenone, Qiunidine, Digoxin,
Beta-6nokepu, kanunesn aHTaroHncTu / Beta blokers,
Calcium chaunel blokers
Tocilizumab 0 0 0 0 ? Amiodarone, Quinidine
Berta-6rnokepu, HeAMXNAPONUPUAMHOBM KanumMeBn aH-
Fingolimod =) +) 5 +) 2 TaroHuctu / Beta blockers, non-dihydropyridine calcium
Siponimod ’ ’ channel blockers, Ivabradine, Amiodarone, Flecainide,
Propafenone
Remdesivir ? ? ? ? ? ?

U3nonseaHu cbukpaweHus: CH — cbpgeyvHa yectota, AV — aTpMOBEHTPUKYNapHO nposexaaHe, QRS — NpoabmKMTENHOCT Ha KaMepHUS KOM-
nnekc, QTc — QTc nHtepsan, TdP — nonumopdHa kamepHa Taxvkapams Tin torsades-de-pointes.

Abbreviations: HR — heart rate, AV — atrioventricular conduction, QRS — QRS complex duration, QTc — QTc interval, TdP — torsades-de-pointes.

MpaKkTU4YecKn Hacoku NpPu U3MepBaHETO
Ha QTc-uHTepBana

Moeeyeto EKI™ anapatu nsuncnsear asTomaTnyHo
ctonHoctuTe Ha QTc. MNpu nuncaTta Ha Takasa onuust
TO3W WHTEpBan MoXe [a ce m3vucnv Ha 6asarta Ha
QT-uHTepBana, nsmepeH pbYHO, NO CrieaHUSA HaunH OT
BCeku eauH 12-kaHaneH EKI 3anuc:

1. QT-nHTepBanbT Ce M3mepBa B €4HO OT TpuTe
orBexaanus I, V5 n V6. N3bupa ce oteBexgaHeTo, B
KOETO HaM-ACHO ce OTrpaHMyaBa Kpas Ha T-BbHaTa.

2. Kpadar Ha T-BbnHaTa ce gedumHupa kato Touka-
Ta, B KOATO TaHreHTata KbM HaW-ronemMusi HakroH Ha
OeCLUeHOEeHTHOTO pamMo Ha T-BbrHaTa npecuya m3oe-
nexktpuyHata nuHug (cpur. 1) [35]. QT-uHTEPBaNbLT Npea-
CTaBnsiBa MHTEPBANbT OT HAYanoTO HA KAMEPHUST KOM-
nnekc Ao Tasu Todka. Heobxoammo e nHTepBanbT a ce
n3Mepu B MOHe TPU KOMMIEKCa, KaTo 3a No-HaTaTbLUHU
n3mepBaHus ce B3ema Han-abnrusaT namepeH QT.

3. QTc ce uzuucnsea no eaHa ot nybnvkyBaHUTE
dopmynu, npeactaseHn B Tabn. 3. lNpenopbysaTt ce
dopmynute Ha Fridericia unun Framingham [36]. 3a
yrecHeHne ca pas3paboTeHn OHNaviH Karkynatopw,
OOCTBMHM M KaTO NPUIIOXEHUS 32 MOOUITHW yCTPOU-
ctBa (Hanp. https://qxmd.com/calculate/).

Practical tips for QTc measurement

Most ECG recorders calculate the QTc automati-
cally. If such an option is unavailable this interval can
be calculated based on the QT interval measured man-
ually on any ECG recording following the steps shown
below:

1. QT interval is measured in one of the three leads
—Il, V5, V6. Among these leads the best option is to
choose the lead in which the end of the T wave is most
discernible.

2. The end of the T wave is defined as the point in
which the tangent to the steepest slope of the descend-
ing arm of the T wave crosses the isoelectric line (Figu-
re 1) [35]. QT interval is defined as the time interval
from the QRS onset up to that point and should ideally
be measured in at least three beats and take the lon-
gest QT out of them for further calculations.

3. QTc is calculated using one of the already pub-
lished formulae, shown in Table 3. Fridericia and Fram-
ingham formulae are preferred [36]. QTc can be calcu-
lated by using online calculators or the available smart-
phone applications (e.g https://qxmd.com/calculate/).
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Ta6bnuua 3. ®opmynu 3a nsuncnssaHe Ha kopurupaHusa QT-uHtepBan/Table 3. Formulae used for QTc calculation

Fridericia QTc = YRR

Framingham QTc = QT + 0,154 (1-RR)
Hodges QTc = QT+1,75(HR-60)
Bazett QTc = YRR

Qr

Qar

®dwur. 1. MeTog Ha TaHreHTaTa 3a namepBaHe Ha QT-uHTepBana. M3oenekTpuyHarta nuHUS e NnpeacTaBeHa Ypes NyHKTUp. BepTukanHuTe nabTHY
NMHUW OTpa3siBaT HA4anoTo Ha KaMepHUS KOMMIEKC U ToYKaTa, B KOSATO TaHreHTaTa npecuya usoenektpuyHarta nuHus (ctpenkarta). 3a noeeye

I'IO,D.pO6HOCTI/I BWX TEKCTa

Fig. 1. The tangent method to measure the QT interval. The isoelectric line is represented by the dotted line. The vertical lines denote the
initiation of the ventricular complex and the point where the tangent crosses the isoelectric line (shown by the arrow). See text for further details.

Mpy NauneHT! C LUMPOK KamMepeH KOMMIEKC BCrea-
CTBUE Ha 6egpeH Orok nnu edheKkTBHa kKamepHa CTUMyna-
Unsi, HapyLleHaTa CEeKBEHLNS Ha aKTUBaLMSI Ha KamepuTe
npoMeHs NpodbmkuTenHocTTa Ha QT-uHTepBana, HO He
3a CMeTKa Ha hasata Ha penonsapusaums. B tasm cutya-
unst QTC-MHTEPBAITBT, OLIEHEH MO CTaHAAPTHUSI HAYWH, HE
MOXE [da Ce M3Mos3Ba 3a ONpenensiHe Ha apUTMOreHHUsI
puick. Pazpabotenu ca pegmua dopMynn 3a n34ncrsiBaHe
Ha T.Hap moaudmumpaH QT-nHTepBan. EgHa ot Hai-nony-
ngapHUTE € Ta3n Ha Bogossian n cbTp. [37]:

mQT = QTLBBB - 0,5*QRS,

kbaoeto QTLBBB e namepenus QT-uHTepBan B yc-
nosusita Ha JIBB unu ctumynupad putem, a QRS e
NPOABLITMKUTENHOCTTA Ha KAMEPHUS KOMMIEKC.

OpraHusaums Ha pecypca 3a U3BbpLUBaHe
Ha eNeKTPodU3NONOrMyHM Npoueaypu
B yCIloBUMsiTa Ha NaHAeMus

C ornen orpaHu4aBaHe Ha pa3nNpPOCTPAHEHUETO Ha
MHAEKUMATA U OCUrypsiBaHE Ha [OCTATbYyHO 34paBHM
pecypcy BbB BCUYKM ObpXKaBu Oelle orpaHuyeHa nna-
HoBaTa AenHocT. B noneto Ha enekTpodusmonorndara
TOBa Ca MOBEYETO KAaTETbPHU abnaumm v enekTUBHUTE
UMMMaHTaUumM Ha €enekTpOHHU YCTpomncTBa. BebLyHoCT
MOBEYETO OMNMcCaHW B TO3M 0030p PUTBMHU HapyLUeHUs

In patients with wide QRS complex due to bundle
branch block or pacing the altered sequence of ven-
tricular activation prolong QT which occurs because
of prolonged depolarization and not repolarization. In
this situation QTc calculated using standard formulae
cannot be used to stratify arrhythmogenic risk. There
are, however, multiple formulae to calculate the so-
called modified QT interval. One of the most popular
among them is the formula published by Bogossian
et al. [37]:

mQT = QTLBBB - 0,5*QRS,

where QTLBBB is the QT interval measured in left
bundle branch block or paced QRS, QRS is the dura-
tion of the ventricular complex.

Management of resources
for electrophysiological procedures
during the pandemic

All countries introduced measures to restrict elec-
tive procedures to prevent infection transmission and
to provide sufficient healthcare resources to struggle
with the pandemic. In the field of electrophysiology the
majority of catheter ablations and many pacemaker
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nognexar Ha MnpeueHka Ha WHAOMKauMuTe 3a KaTeTbp-
Ha abnaums, KoATo 0BMKHOBEHO Ce OCBLLECTBSIBA Crneq
Bb3CTAHOBSIBAHE Ha MaUMeHTa, KaTto npoueaypaTta Moxe
0a Obae m3BbplLUeHa BeAHara, Korato enmaemMmornoriy-
HaTa obcTaHoBKa no3eorsiBa. B enekTtpodmanonorusaTta
W KapganocTuMmynaumsata CbLUEeCTBYBaT CbCTOSAHUSA, Npu
KOWTO npouenypute TpsibBa Aa 6baaT U3BbpPLLEHN C ene-
MEHT Ha CMeLIHOCT. /3BbpLUBAHETO MM MPWU MaUUEHTU
¢ COVID-19 TtpsibBa ga ce ocbluecTBsBa B crieymanHo
noaroTBeHa 3arna, Npy orpaHWYeH KOHTaKT Ha MaumeH-
Ta C mepcoHarna u npv M3nof3BaHETO Ha CbOTBETHUTE
npegnasHu cpeacTea. B cnyyan ye ce Hanara MHTy6aumst
cblyata e gobpe Aa ce U3BbpLUM U3BBbH eNeKTpodr3no-
rfiornyHata 3ana, 3a Aa ce Hamarnv Bb3MOXHOCTTa 3a KOH-
TamyHauusi nopagu obpasyBaHe Ha aepo3onu. BaxHo e
0a ce oTbenexu, Ye M3MOM3BaHETO Ha ernekTpokayTep
npy UMNIaHTaumaTa Ha eneKkTPOHHU YCTPOWCTBA CbLLO
e npoueaypa, acoummpana c reHepupaHe Ha aepo3onu.

BbB BCUUKKM crnydan MNpy Hyxaa OT U3BbpLUBaHE
Ha enekTpoduanonornyHa npouegypa € Heobxogmmo
nauneHTuTe ga 6baaTt CKpUHUPaHM 3a CUMNTOMM, aco-
ummpann ¢ COVID-19, n Tpabesa ga 6baat TecTtBaHu
3a HOCMTencTBO Ha Bupyca. [NpegnasHuTte cpencTea,
M3Mon3BaHu OT NepcoHara no Bpeme Ha npoueaypara,
Tpsibea aa otroBapATt Ha HuBo Il vnu 111 [2].

MpenopbkuTe Ha EBPONENCKOTO APY»KECTBO MO Kap-
avornorvs gaeaT HacoKM OTHOCHO KaTeropusauusta Ha
enekTpom3NoNorMIHNTE NPOLIEAYPU Ha CNELLHN (TPsio-
Ba fa Obaar U3BbpLUEHM B paMKUTE Ha OHW), HEOTIOX-
HY (MoraT Aa ObAaTt OTNOXEHM B paMKUTE Ha cegmuum,
HO He noBeye OT Tpu MeceLla) 1 nnaHoBu (MoraT aa 6b-
[aT OTNOXeHU ¢ nose4ve OT Tpy Meceua) [2]. Kem mbp-
BUTE CnajaT KateTbpHaTa abnaumsa Ha KamepHa Taxu-
Kapauvs npu n3siBa Ha enekTpuyecka bypsl, KaTeTbpHaTa
abnaums npu npencbpaHo TpenteHe m M, koeTto ce
n3sBSABa KMMHUYHO CbC CMHKOM MM BOAWM OO0 Taxukapg-
HO-MHAYLMpaHa KapaMoMmuonaTtusi, KakTo 1 KateTbpHaTa
abnaums npy WPW cuHOpom ¢ ussia Ha npeekcuTmnpa-
Ho M, cuHKon nnu cbpaedeH apect. [1o oTHoweHne Ha
UMMNMaHTMPYEMUTE YCTPOMCTBA KaTo CMELUHW CE TPETU-
paT npoLenypuTe, CBbp3aHu C UMMMAHTaUNsS Ha enek-
TPOKapAMOCTMMYNaTop Npu BUCOKOcTeneHeH AV 6rok
WU CUHYCOBA OUCHYHKLMSA C MPOSBIMKUTENHN aCUCTON-
HV Nay3n, UMMnaHTaumsTa Ha kapamosepTep-aedmbpu-
naTtop 3a BTOpUYHA NPEBEHLMS Ha BHE3arnHa cbpaevHa
CMBPT, peumMniaHTaumsi Ha MyrncoB reHepaTop npu Ha-
MbIIHO U34epnaH 3apsg Ha batepusaTa npy 3aBUCMK OT
YCTPOWCTBOTO MauUMEeHTH, PEBU3NS Ha enekTpoau nopa-
OV CMMNTOMHA OUCYHKLMSA, EKCTPaKLUMS Ha eneKkTpoau
nopagun nHdekums. Mpu naymeHtute ¢ MM mnn npea-
CbpAHO TpenTeHe, pedpakTeEPHO HA MeOWKaMEHTO3HO
fievyeHVie 1 Texka CMMMNTOMAaTMKa Ce Hanara CheLuHo
npoBexaaHe Ha enekTpokapauoBepPCUS.

KbM HEOTNnoXHUTE npoleaypy cnagaT KaTeTbpHa-
Ta abnauusa npu pedpakTepHa Ha NneyeHne KamepHa

implantations are elective procedures. In fact, most of
the arrhythmias mentioned in the current report should
be assessed in terms of eligibility for catheter abla-
tion to be carried out when the epidemiological situa-
tion is appropriate. However, there are conditions in
electrophysiology and pacing when procedures must
be performed urgently. In COVID-19 patients these
should be carried out in a specially prepared cathab
with minimal contact of the healthcare providers with
the patient and using the recommended personal pro-
tection. In cases when intubation is deemed neces-
sary it should ideally be performed outside the cathab
to limit the chance of contamination by the produced
aerosols. Electrocautery during device implantation
is also a procedure with a significant risk of aerosol
formation.

In all the cases when electrophysiological proce-
dures are deemed urgent patients should be screened
for COVID-19 associated symptoms and tested for
SARS-CoV-2. Personal protection of the staff should
comply with level Il or Il [2].

The recommendation of the European Society
of Cardiology provide guidance on categorization
of electrophysiological procedures into urgent
(that have to be performed within days), semi-ur-
gent (could be delayed for weeks but not more
than three months) and elective (could be delayed
for more than 3 months) [2]. The first group in-
cludes catheter ablation of electrical storm, cath-
eter ablation of atrial flutter or AF, which presents
with syncope or results in tachycardia-induced car-
diomyopathy, as well as catheter ablation in WPW
syndrome presenting with preexcited AF, syncope,
or cardiac arrest. Urgent procedures in the field
of pacing are the implantation of pacemakers in
high-grade AV block or sinus node disease pre-
senting with asystolic pauses, ICD implantation
for secondary prevention of sudden cardiac death,
pulse generator replacement in devices with com-
plete battery depletion in pacemaker dependent
patients, lead revision in cases of symptomatic
pacing system dysfunction and lead extraction for
infectious causes. Patients with AF or atrial flutter
refractory to medical therapy and presenting with
severe symptoms should undergo urgent electrical
cardioversion.
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Taxvkapgusa unm NM/npegcbpgHo TpenTeHe unu Haa-
KaMepHa Taxukapausi, Hanarawy 4YecTu MnoceLleHus
B creLHo oTaeneHne. CbLUo Taka KbM Tasu rpyna ce
npuyMcnsBa U UMMNnaHTauusaTa Ha KapauoBepTep-ae-
GounbpunaTop 3a NbpBUYHA NPEBEHLMS NPU BUCOKOPUC-
KOBM NauneHTn, peumMnnaHTaunsaTa Ha nyrncoB reHepa-
TOp Npu M3depnaH 3apsg Ha GaTepuaTa U enekTpo-
KapgmoBepcuaTa Npy nNaLmMeHTn cbC CMMATOMHO [TM u
NpeacbpAHO TpenTeHe, pedpakTepHa Ha MeanKaMeH-
TO3Ha Tepanuda. Benukn octaHanm enektpoduanono-
TMYHM MpoLeaypPUn Ce CYMTAT 3a eNeKTMBHU U MoraT ga
TbPNAT OTNaraHe Hag 3 meceua.

APUTMUU NPU NPOTPAXUPAH COVID-19

Mpu HAKOW NaumMeHTn ce Habngaea nepcucTupa-
La cumnTomaTtuvka 3a Abfbr nepuog (Hag 3 ceammum)
cneq ussiBata Ha nbpBuTe cumnTomyn Ha COVID-19
KaTo TO3N KMAWHWYEH cLeHapuh ce geduHupa Karto
~abnbr COVID* [38]. Han-yecTtata cumntomaTtmka npu
nauMeHTTe C ToBa CbCTOSIHME Ce M3passiBa B ymMopa,
MYCKynHa crnabocT n HapyweHusa Ha cbHsa [39]. On-
nucea ce n mssBa Ha cbpuebueHe npu okono 10% ot
naumeHTute [40]. MNMocnegHoOTO ce onucBa Haun-Beye
npu 3aemaHe Ha mnanpaeseHo nonoxeHue [41]. Bbnpe-
K/ MarkoTo Hanu4HU JaHHW Mo BbNpoca HAKOW aBTopu
obcbxaaT OMCHYHKLUMATA Ha BereTatMBHaTa HepBHA
cucTemMa C 13siBa Ha NocTypanHa opTocTaTuyHa Taxu-
Kapaus kaTo noTeHumanHo obsicHeHWe 3a To3n CUMI-
ToMm [42]. Dani n cbTp. 4aBaT U HAacOKK 3a NOBMMsIBaHe
Ha CMMNTOMMWTE 4pe3 BbBeXAaHe Ha pegoBHa husu-
Yecka aKTUBHOCT, MpMeMaHe Ha OOCTaTb4yHO Koru4e-
CTBO TEYHOCTM M Npenopbka 3a NPUoXeHne Ha uso-
METPUYHM KOHTPaMaHEBPU MPU HAKOW OT NaLueHTUTe.
MeamkameHTO3HOTO feYeHne MoXe Oa BKIoYBa KIo-
HUOMH unu 6eTta-6nokepn, KakTo U ryapoKOPTUIOH
U MnaoapuH. B nutepatypaTta He ce OTKpuBaT cucrte-
MaTU3MpaHu aHHM OTHOCHO M3sBaTta Ha ApYrn TUNoBe
apuTMnM Npu ToBa CbCTOSIHUE.

3AKNIOYEHUE

COVID-19 ce cBbp3Ba C u3aBaTa Ha aputmuu,
Han-Beye npu Texko BonHuTe nauneHTu. MexaHusamu-
Te Ha Bb3HUKBAHETO MM Ce acouuupat Hai-Beve CbC
CUCTEMHUTE MPOSIBU Ha MHPEKLMSI, KaKTO U C ANPEKTHA
MuokapgHa yBpeaa. MNpu neYyeHMeTo Ha Te3n apuTMum
TpsibBa ga ce uma npeaBua NOTEHUMANbT 3a Bb3HUK-
BaHe Ha fekapcTBEeHW B3aUMOEWCTBUS C aHTUBMPYC-
HUTe npenapaTtu. ToBa Hanara u CUCTEMHOTO Mnpocrie-
aaBaHe Ha QTc-uHtepBana. OT M3KMYUTENHA Bax-
HOCT € U MUHMMMU3NPAHETO Ha MOTeHUManHa BMpycHa
eKcrno3nuust Ha nauneHTMTe 1 nepcoHana.

He e deknapupaH KOHGAUKmM Ha uUHmepecu

Semi-urgent procedures include catheter ablation
in refractory ventricular tachycardia, AF/atrial flutter, or
supraventricular tachycardia, requiring frequent visits
to emergency department. ICD implantation for prima-
ry prevention of sudden cardiac death, pulse generator
replacement due to battery depletion and electrical car-
dioversion in patients with AF or atrial flutter refractory
to medical therapy. All the remaining procedures are
considered elective and can be postpone for more than
3 months.

ARRHYTHMIAS IN LONG COVID

Some patients continue to report symptoms for
a long period (for longer than 3 weeks) following
the initial COVID-19 symptoms. This clinical sce-
nario has been termed ,long COVID* [38]. The
most frequent symptoms in this situation are fa-
tigue, muscle weakness and sleep disturbances
[39]. Palpitations have been reported to occur in
about 10% of the patients [40]. The latter occurs
mainly upon standing [41]. Despite the scarcity of
data, some studies propose autonomic dysfunction
with postural orthostatic tachycardia as a potential
explanation of this phenomenon [42]. Dani et al.
provide guidance on symptom management main-
ly by regular exercise, fluid repletion as well as
by recommending physical counter-maneouvres to
some of the patients. Medical management might
include clonidine, beta blockers as well as fludro-
cortisone and midodrine. There is no systematic
data available on the occurrence of other arrhyth-
mia types in this condition.

CONCLUSION

COVID-19 is associated with arrhythmias which
occur predominantly in critically ill patients. Mecha-
nisms of arrhythmia development are mainly associ-
ated with systemic infection and with direct myocardi-
al injury. An especially important issue to consider in
the treatment of these arrhythmias is the possibility for
drug interaction with antiviral medications. This man-
dates systemic QTc monitoring. Minimizing exposition
of other patients and medical staff to the virus is also
of utmost importance.
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