153
BJM Vol.7 No.1 January - June 2020

Asanalasalalsun 2019 NUATIILH LALAURARINIY

W Indesiand (w.u) uazangud) Almusesdy (wu)
A1U1IY1IYIANANT ATLINNYAENT UNTINYIRBYTN

unAnga

unth emsmsszuuilaasvaeaidondueimsinuldluiiefndohialalsun 2019 Tasiane
amgladiuiindamnsdsdmasoneinsallsavesgiiae

Snquszasd nsfnwiliiingusrasdifioriuaugtinisal nendiuln ne1saisiner fiaefnideiis
lsprlaiuindasudiiln MssnwikaznatiafeInn1ssny Sudsumistesiunatiufes
AINAT

FBn1senw vhinsfuasuTnssunssuiiieadesiugiuteya Pubmed uay Google luraeiil
NFHNITLUINIUDURDUL Y W.F.2563

Han1sAnwyY nuddetinisalnisiianngiluduindmeievay 5.9-16.7 wersAnlauasnens
asrimeeesuisldnnmsuiadulnensweanduienila nmzeendinuludendr nmedniay
yhinme anaiandveundeusluiune uazrnatradssanmssnwm guaelsaladuindamnsud
sdafimslasumguaiufimlutianmsfindobhalalsu Ae faglulsa Long QT syndrome wag
Brugada syndrome mﬂ%m%ﬂmﬂ’liaﬂﬁaﬁ’m hydroxychloroquine, chloroquine, azithromycin
ua lopinavir/ritonavir o1adswaliminnmgiladuiadsmzaunaln QT prolongation n1stEhAnnw
aaulniladuszey wqmwﬁaﬁm’;z QT prolongation Snwsgauindsustusrsmelmndulni uay
ﬁqmmﬁuﬁﬁmmﬁaﬂﬁtﬁm QT prolongation mmmammmLﬁlaaﬂmﬁmﬁﬂﬂLé’uﬁm%’qmﬂuﬂﬂw
Anutelalalsuls

agu nmeluduiindmnrannsanuldluithefndeldalalsu 2019 uavdmadensnsallsaves
fae mansentinfanrmddyuesnneiladuinfanzuardnnisanudedineliiAannzdnan
witlinmsguasnuniitheindehialalau 209 Wuldegsiiszansam

Aidnfsy  hdalalsun 2019, 1a3A-19, SARS-CoV-2, lalsurndaniey

]
[

NUSTNSURAYOU W Inadenm

a

e

8139158 AUNIVIBIYIMEANT AUTUNNYANERT UM INYITHYTN

E-mail: patcharak@go.buu.ac.th



154

A v A a
YINWIYEANT UN o QUUN @ UNIIAY - HOUYU b&om

Coronavirus disease 2019 (COVID-19) and cardiac arrhythmias

Patchara Kochaiyapatana (M.D.) and Sukrisd Koowattanatienchai (M.D.)

Division of Medicine, Faculty of Medicine, Burapha University, Thailand

Abstract

Introduction The cardiovascular manifestation can occur commonly in patient who suffering
from the coronavirus disease 2019 (also known as, COVID-19). This review will examine and focus
on the cardiac arrhythmias in the patients with COVID-19 which is one of the cardiovascular
manifestations, considered as one of the prognostic factors.

Aims This literature will emphasis on incidence, pathogenesis, pathophysiology, association of
COVID-19 and inherited cardiac arrhythmia, management and adverse effects of medication,
and the guidance to minimized arrhythmic risk in the patients with COVID-19.

Methods A literature review was done using PubMed and Google search engines to prepare a
narrative review on this topic.

Results The author has found that the chance of arrhythmia incidence in COVID-19 patients was
5.9% to 16.7%. The directly myocardial injury, hypoxemia, electrolyte disturbance, and systemic
inflammation were considered as mechanism of arrhythmia in these patients. Especially patients
who have inherited arrhythmia, particularly Long QT syndrome and Brugada syndrome will
requires special attention in this circumstance. Furthermore, we found that the medication used
for COVID-19 treatment, including hydroxychloroquine, chloroquine, azithromycin, and lopinavir/
ritonavir may increase the risk of cardiac arrhythmia via the QT prolongation mechanism. To
prevent this, closely monitoring, withhold or withdrawal these medication as indicated, till the
normalization of the electrolyte level; is the key role to minimized arrhythmic risk strategies.
Conclusion The cardiac arrhythmias are not uncommon manifestation in the COVID-19 patients
and may be considered as one of the prognostic factors. Realization and risk management are

fundamental to ensuring efficiency in dealing with CODVID-19 patient.
Keywords Coronavirus 2019, COVID-19, SARS-CoV-2, Arrhythmia
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Tsnfnidelhsalalsun 2019 hnanide
%4 SARS-CoV-2 .81 Novel enveloped RNA

v 1
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Tudszrnsmaluiguamudeuss Tuvasfian 2
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angiugiiuanvgvelsafnoszuuniuiu
elafgusss SARS-CoV wag MERS-CoV 310
N13ANYY complete genome sequences Vo4
Wwolasalalsun 2019 (2019-nCoV) wuindu
Tfameiugivniieglu subgenus Sarbecovirus,
Coronaviridae Family @aidu Subgenus
Weafu SARS-CoV’ wihszuumaidumelaaudu
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N1392UIAY09 SARS-CoV Miduannguedlsa
SARS naunt1 1518971UNU SARS-CoV viral
RNA 35% 91nn1snsiaduiiealalugaei
FoTin° uenanidsdidoyalunyiinisinide
SARS-CoV Tilandsmalinnsinderindunile
wilalagondedunauiiiientostu Angiotensin
Converting Enzyme-2 (ACE2) dsualLin
myocardial inflammation’ wasiilosann ACE2
Ju type | integral membrane glycoprotein i
wuunly Bronchus, lung parenchyma, heart,
endothelium, kidney, duodenum iag small
intestine'® 91NNN5ANWINUIN ACE2 LU receptor
71 SARS-Cov-2 T#duiilowing host cell Fsanansn
psuenalnnsiialensniaurtunalnnisiy ACE2
receptor T lung epithelial cell 17 wazdivIa
IWesurenalnnsuiaduvesnduiletile Wi
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{AeafugUaeiiiinnig sepsis JuUUSIAINAINY
’?Jiu 9 Azl inflammmatory cytokine storm
Anduszrinenisdudulse nsfnuludiaeia
Folh3alalsun 2019 fidedlasunissnulume
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ToanTlausyauwas nannudunsaniely
waa (intracellular acidosis) Wwag oxygen free
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arrhythmic effects) mﬂmsam%aagjuﬁa w19,
ANIASEALIIINTY (stress), NBFedaunaued
WAL bS8, EJWUNGUﬁﬂﬁﬁGﬁE];J”aI%%JﬂU’mﬁ
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Long QT syndrome (LQTS) 1du
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Ta¥alalsun 2019 Nfen1s3uuse laanislden
v ) % a = & PRy
fulisa wazenduuiansy faduginisieau
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gnviugUtendu type 2 LQTS il temperature
sensitive mutant channels 9133gWU fever-
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e cardiac chloride-bicarbonate exchanger
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Ventricular Tachycardia (CPVT) 1Ju
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human Ryanodine receptor 2 (RYR2) éﬂw%
\Ain ventricular arrhythmia luvaignensedu
adrenergic receptor MU YzadNAIINEY
violinnunion og1alsiniu IHdaduiade
nsgaulmaailaduiadmgly LQTS, BrS 64
Linwuan Wuladenszquanziladuiadme
fisunsalugne CPVT Wuldeafuenfild$nun
nsfnidelifalalsun 2019° enfiaasseTely
fdnonguilfosingy alpha- wag/vie betal-
adrenegic receptor agonist %aﬁﬂiﬁuﬁﬂw
fndefifinnzingd wuoglunnig shock g1dud
faanunsalliniennusedinsegds wu Milrinone
Faudu phosphodiesterase 3 inhibitor wagil
Nanszdusie RyR2 receptor luftedldsums
$nw1ée beta blocker gjauntiil annselien
sold inlidwmaidesis hemodynamics veaUae
Tuvuzdy Flecainide dadusdnuiindldsnw
CPVT annsolvseideddd iosanelifinasde
UfRssEmIeilisnumnisinde e’

ns¥nundtheinidelasalalsun 2019 deeniid
NAT19LANADSTTUURR LAz WADALADN
Chloroquine wag Hydroxychloroquine
in19fnwrneUse@nsninues chloroquine
waghydroxychloroquine Tu in vitro Wag open-
label non randomized control trial 21@131980
fufade SARS-Cov-2 ¢ wrdsundoyaiidu

randomized control trial (RCT)" f51897431 1
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AanayilAn QT prolongation wag Torsade
de pointes’® ¥ Tnanalnn1siin QT prolongation
dodninainnisiiuds hyperpolarization-
activated current ion channel (funny current
channel), delayed rectifier potassium currents,
ey L-type calcium ion current NaN19
Fudailvlinnsiin depolarization 9189 wax
¥linsiin repolarization vy duwaldiidiu
QT prolongation® uananidalsnenunsiia
cardiomyopathy, AV block tag bundle branch
block wansldluszesdunazsrezenn ulas
wulglivesiniu' Taeasunsld Chloroquine
waz Hydroxychloroquine Saufufinniiesds

a

UszAninmiluiiassweseniosanndesitaluds
N15ANYY warrnUssuLieuAuNad19LAE9RIN
g7ifls1891uIvi AR Life threatening adverse
effects Tnranzidieldsiuiuandidmasonisii
Tniwlasinduse nsiarsanldending1nas
Asidulumennuselngy T

Azithromycin ¥ uLlfgafiu
Hydroxychloroquine/Chloroquine in15@n®
Tu in vitro wag non-RCT deUsednsainlunis
fuda viral activity Lagn13RTIANY viral load"’
L BuiingIusuiin Azithromycin iinauides
N19.AA QT prolongation®, Torsade de points
way Sudden cardiac death Wil absolute risk 2%
laisnn?

Lopinavir/Ritonavir L‘flumﬂzj:u Protease
inhibitor 1lun133nw1 HIV infection dvayagudu
n5duda Viral activity Tu SARS-CoV wag MERS-
CoV'™ wawiilea91n ritonavir 1 potent CYP3AG
inhibitor wialds3ufiu Hydroxychloroquine/
Chloroquine ﬁgﬂ metabolized l¢ise CYP3A4
Sedanalisyiusnnnniung wasiiaudes

283 QT prolongation 16 agslsAmunisanei

\Uu randomized control trial @nwUszansnmn
94 Lopinavir/Ritonavir lufuasfaidelaya
Talsun 2019 fiflonsguusedslinuingidsnan
iU sEANTNINLANF199INN1TINYININTTIY
vhlU* msfasanldendananmugiueviadu
Ingtang Hydroxychloroquine/Chloroquine 34

Y [

ﬂ’lﬁL‘ﬁﬁlUﬁ’JSﬂ’ﬂiﬁ% MITN

audasanylunisly Hydroxychloroquine/
Chloroquine @iu Azithromycin®

Wil nsldenfifinnudsddiiin QT
orolongation azidusiihse Tsmuidesdidfay
¥84n136A7 drug-associated Torsades de points
w@ duration of QT prolongation Tailaduiies
Yadeiieafiduiuslnenssiunisiia TdP il
Yadudesduiiiertes wu LAY, ANUEAUNG
71191A5985199 18 (structural heart disease),
congenital LQTS, Awidyaunavasndownstu
$19m8, Az e wasnslderwindud
finudesliiin QT prolongation Saude™ e
aulaendelunisidendifinudediian QT
prolongation FedndufinzdoniiseTs fan
warfiansandadedeadnaduiudenisinulag
Tisdale wazaay laads risk score dmsusiung
Temaifn QT prolongation fdr3unissnuly
veRUrelsaiila® InemnuaaziunluudazUade
Hosawieluil (rzuuusiugean 21 avuuu)

3 pzuul: n1sidendifiaanudss QT
prolongation Faust 2 ‘Uﬁm%uhl, sepsis, heart
failure, msldenfifinnnudes QT prolongation
1 vila

2 AZLUU: acute myocardial infarction,
serum K" < 3.5 mEg/L, admission QT_=> 450
ms 1 Azuuy: female, 918 > 68 U, Msldendu

{]aanzﬂq’u loop diuretic
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Immgﬂwﬁﬁ Tisdale score < 6 dnag
Tunqueanuidessn azuuu 7-10 dneglungy
AadssUIuna1e wagdtus 11 Aziuuiuly
fodnflanuidssgerienisiin drug-associated
QT prolongation lagAzuuufignin 11 wy
113 auly Seeay 77, AUINNIY SPeay
79%, AMIuleNauln (positive predictive
value) $evag 79 uagAvinunenaau (negative
predictive value) Sovaz 76 non1svitunglania
1M drug-associated QT prolongation '
Tngaguiinsinidoldalalsu 2019 7
Juuss dnaziidadeaduayuliiinnieiila
Wuindemeiiguuse Wy amylnunadounas
wind@eludendn, Wuaznnysnauigianie
Jelitouuzilunsguadine iieanaudedy

[

nsiiailanuindaazesil
1. msanpuadulnfiiilauazan QT
interval lnguuginlv
1.1 vgaeilugtreifianulinund QT
prolongation agifsiausiauldiue (QT_=> 500
fiadiuil) viseidugthelsa congenital LQTS
1.2 hAnnudnwazadulniiile
(cardiac rhythm) tag QT interval WazAIINEM
gudle QT > 500 fiadiundl eehilafinu Tufdae
faidofieglunnyingd ddedinludosanud
Tunsidndenguasnut enaazyilfnisiinszs
electrocardiographic interval wag rhythm T4
wingaudululaein
2. Snwisgaulnunalesluionlviganii
4 mEg/L wazsaununiWesludenlgnin 2
me/dL
3 nAndese1du q flenavinliiia QT
prolongation
wenandunda Felidnugidiain

Canadian Heart Rhythm Society!” Tunnslaen

SnwgUaednielifalalsun 2019 AALLEYS
iAn QT prolongation laun Azithromycin,
Chloroquine, Hydroxychloroquine wag
Lopinavir/ritonavir $44l
1. NUNIUIIBNITEINNATY LAZAITNYA
galddndu Tnsanigerndaudeslinn QT
prolongation
2. §UeNiUsEdR inherited LQTS
n308UsEIR drug-induced TdP n1sladei
fanudsavaiidaiseg areladwuzinves
v o 1Y aa o =
A Wea1gneauasIng tlwiiiila aasiinas
whsziauagiiney QT interval 1uszey Liloan
ANUFLIRONTTANNIE TP URAT BN TULTS
3. Juqenlufidadeidesdan oludl
prolonged QT, unexplained syncope #3®
UsziRnsauAsafil premature sudden cardiac
death, saunuldlaltenfianudsslimin QT
prolongation, waziindng i1 QT interval Un@
a A i a1y o A
aunsalsugndaudsslalaenlunosinniu
Tnlsiladunugunsefanueauluihiladu
A o A Y a
szoz lnglanznsainnisviedulniilaenadiy
ANUALFBNITAAWBYBIYAAINTNINITHNNEY
4. gUrwdundrfumsinululsameuia
waz g nuaRInaTIdu
- as29nauliiadiale Jssiliu QT
interval (nsdilufindulwirilaunnsunielu
3 Lfiow)
- damsadnsEau Ca®, Mg®, K awila
- n38lfl QT _interval > 500 fadaunil
Th U521 lug19nATING991nN1I5NBITEAY
a i ] v & a v = A Ao
indeuslusramelinduunfuds senenendund
AMLEsslifAn QT prolongation 91 QT interval
o A aa = o = v
€99 = 500 TaFIUNT wugthUSnwweIvgy wae
UszilluanuAudesinnsiieisiene
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- AN QT interval > 470 Naduniity
A¥1e Y0 = 480 Nadiunitlugvdausliiiiu 500
Tadiud ausaisuele wazusziiunauliin
PATIN 48 FINUINAUSULN

v o A a & 2 Yo PR

- JUReNAnYaTULITITaLA TUEI N
AuLdsslALAn QT prolongation wuginli
Usziiu QT _interval 71 48 TlUamaasueN

Ada . s X

- nsdiifianu QT interval wudniisdu
> 60 fad w7 vised QT interval > 500 Nadiund
AITVEAE MIBUSNY ALYy

Fouusirdmiugiasfndelaialalsun 2019 4
Asanrladurndswizusania’

TugUqe LQTS %38 acquired QT-
prolongation vioiladuidurioning acquired
QT-prolongation wu fin1slfeniisiauideslss
\Ain QT prolongation Fauee JANUAAUNANS
IAs9as19esila (structural heart disease) #ila
wudindt 50 adadeundt didlsaduvidelsalasa
AITAAAY QT _interval nﬂﬂ%’j\‘i oy QT _interval
>500 fadundl wugiliuInwoysunmelsn
sala esalinisqua uenarniuudariaed
1n1g acquired QT-prolongation vzelfniid
audsdlifiAn QT prolongation Maewiia A2s
Aannallaligthedamslnunadouludeam

Tugtae Brs ashidwusilvgUiegua
puonDoalaliild fielailéld mplantable
Cardiovert Defibrillator (ICD) waziily azdl
audsenzilauindmeisuusdlunsd
sesteluil wuzhldulsmenuia S8dildunn
38.5 sarwaduandsmsnwmues oy

- #1 Sodium channel disease with or
without type 1 ECG pattern

- 7gtesnit 26 U viseunnin 70 U

- ﬁﬂwnﬂiwﬁlﬂu spontaneous type
1 Brugada pattern way/n308Use3R cardiac
syncope

dlegUhenlsmeruanisinadulaii
vila Lilegdnwal Brugada pattern wazn1ziila
WuRndvrau (wugilvifia lead pduliingaly
Tuswnud V1, V2 waneneiueganos 3 swiud
— dpadlasaesdi 4, 3, uag 2) 5%14’1]’;8%3141‘1/417@1
wilafdu type 1 Brugada pattern wugiiiliinas
Snw1auniTld Lag/13e Brugada pattern a¥m1e
U dlufihefinauliinilaund anunsaliidl
wurthinddanaenmsiituld Guegiuulous
neassaaulunisivuauleuten1sugUae
WsnwlulssneuianuusunveuiazUszine)

qUae BrS Bu filifidnwuzitriungu
mwmﬁmqqsﬁwﬁu, 31 drug-induced type 1 ECG
pattern, Tifl syncope, waglifidnuazadulnd
#lave9 spontaneous type 1 %’magﬂummﬁm
i annsaliinmsguasnwdiesditauls

GELY

felanfnidelasalelsun 2019 aunse
NUBINTUIDAILUNTNGDUNIITEUUII LAY
wasndenld nziladuiadomzidundsly
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Yaundslslus1anelaga el nunadounas
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