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Abstract

Those patients with progressive QT prolongation or QT interval exceeding >500 ms may complete the COVID 19 treatment

protocol containing HCQ and/or AZM without serious arrhythmias and torsades de pointes by the adding the mexiletine or

lidocaine as an adjunctive drug in those patients. Counterbalancing the QT prolongation by mexiletine in association with

would further decrease the labor and stress of healthcare providers during the continuing COVID 19 pandemic. Although it

is a big dilemma how the therapeutic or prophylactic use of HCQ will end up, the pathophysiologic effects of HCQ on QT

interval and counterbalancing by antiarryhthmic drugs mexiletine and lidocaine is out of the current discussion of COVID 19

pandemics. Counter balancing effect of mexiletine and lidocaine on QT interval in patients receiving HCQ would be helpful in

patients with not only COVID 19 but also in malaria and rheumatologic disease as well.

Counterbalancing the Hydroxychloroquine Induced QT Prolongation: COVID 19 and Beyond

Ertan Yetkin1 MD

Didem Tascioglu2 MD

Sirin Yurtlu Temel3 MD

Bilal Cuglan4 MD

Kenan Yalta5 MD

1 Liv Hospital, Department of Cardiology Istanbul Turkey

2 Liv Hospital Department of Infectious Disease, Istanbul Turkey

3 Liv Hospital Department of Pulmonary Disease, Istanbul Turkey

4 Beykent University, Faculty of Medicine Istanbul Turkey

5 Trakya University Faculty of Medicine Department of Cardiology, Edirne Turkey

Address for correspondence: Ertan Yetkin

Istinye University Faculty of Medicine Department of Cardiology Liv Hospital, Bahcesehir 34880, Istanbul
Turkey

Tel: 0090444 6623

1



P
os

te
d

on
A

u
th

or
ea

6
A

u
g

20
20

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
59

67
26

92
.2

65
65

97
7

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Fax: 0212 979 40 00

Email: ertanyetkin@hotmail.com

Counterbalancing the Hydroxychloroquine Induced QT Prolongation: COVID 19 and Beyond

Abstract

Those patients with progressive QT prolongation or QT interval exceeding >500 ms may complete the
COVID 19 treatment protocol containing HCQ and/or AZM without serious arrhythmias and torsades de
pointes by the adding the mexiletine or lidocaine as an adjunctive drug in those patients. Counterbalancing
the QT prolongation by mexiletine in association with would further decrease the labor and stress of health-
care providers during the continuing COVID 19 pandemic. Although it is a big dilemma how the therapeutic
or prophylactic use of HCQ will end up, the pathophysiologic effects of HCQ on QT interval and counter-
balancing by antiarryhthmic drugs mexiletine and lidocaine is out of the current discussion of COVID 19
pandemics. Counter balancing effect of mexiletine and lidocaine on QT interval in patients receiving HCQ
would be helpful in patients with not only COVID 19 but also in malaria and rheumatologic disease as well.
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The rapid spreading severe acute respiratory syndrome coronavirus has led to an ongoing pandemic of coro-
navirus disease 2019 (COVID 19) with its own transmissibility pattern and mortality features. Beyond the
direct involvement of cardiovascular system and contribution of hypertension and cardiac disease on the
clinical courses of patients with COVID 19, drug induced QT prolongation and severe ventricular arrhyth-
mia has emerged as a new worrisome issue by the widespread use of hydroxychloroqin and/or azithromycin
(AZM) treatment against COVID 19. In this regard Mercuroet al’ report underlines risk of QT prolongation
in hospitalized patients receiving HCQ and AZM1. Nearly one out of 5 patients have been reported to
have either QTc prolongation >500 ms or increase in QTc interval >60 ms. Thereby they have highlighted
the importance of weighing the risks and benefits when considering hydroxychloroquine and azithromycin,
with close monitoring of QTc and concomitant medication usage. Recently Chorin et al2 has reported QT
prolongation >40 ms in 30% of COVID 19 patients treated with HCQ and AZM combination. Moreover
11% of those patients have reached critical level of QTc prolongation >500 ms representing high risk group
of arrhythmia. Likewise, Chang et al3 has reported 34 ms increase in QT interval for the entire COVID19
patients and discontinuation of HCQ due to progressive QT prolongation from 460 ms to 565 ms in one
patient by a novel outpatient monitoring system. Given the fact that HCQ±AZM may increase the risk
for arrhythmias and sudden cardiac death due to QT prolongation, it might also be a reasonable approach
to shorten the prolonged or progressively prolonging QT interval in patients under the treatment of HCQ
and AZM thereby reducing the risk of severe arrhythmias. Quinoline derivatives such as natural quinine,
quinidine, and synthetically produced HCQ have been used for treatment of malaria, arrhythmias and rheu-
matic diseases for decades. Of note, quinidine has remained a historical Class I-a anti-arrhythmic drug which
acts through the inhibition of fast Na channel with depression of phase O action potential and to lesser
extend blocking outward potassium current thereby prolonging QT interval. Class I-b anti-arrhythmic drugs
namely, lidocaine and mexiletine also inhibit the fast Na channel especially in non-diseased myocardium
which results in QT shortening rather than prolongation. Indeed mexiletine has been used in treatment of
severe ventricular arrhythmia in combination with quinidine to achieve high success rate and counterbalance
the pro-arrhythmic effects of quinidine. Recently Bos et al4 has shown that the sodium channel blocker
mexiletine has produced a substantial, and clinically relevant, shortening of the QT interval among patients
with long QT syndromes. In addition to long QT syndrome mexiletine has reduced not only the QT interval
but also the recurrence of torsades de pointes in patients with acquired long QT secondary to dofetilide,
and amiodaron5. Mexiletine-quinidine combination therapy has resulted in higher anti-arrhythmic success
rate and lower adverse effects compared with the quinidine monotherapy6. Moreover quinidine-mexiletine
combination therapy has not led an increase in QT interval, in contrast to quinidine monotherapy compared
to baseline values7. Intravenous lidocaine has significantly shortened QT interval from 620 ms to 550 ms
thereby allowing administration of HCQ and AZM in a critically ill patients with COVID 198.
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Regarding the salutary and old interaction of mexiletine and quinidine which has ended up with higher
anti-arrhythmic effect, lower side effect and absence of QT prolongation, we may propose adjunctive use of
mexiletine with HCQ in patients with COVID- 19 to overwhelm the risk of QT prolongation and severe ar-
rhythmia. Those patients with progressive QT prolongation or QT interval exceeding >500 ms may complete
the COVID 19 treatment protocol containing HCQ and/or AZM without serious arrhythmias and torsades
de pointes by the adding the mexiletine or lidocaine as an adjunctive drug in those patients. Counterbalan-
cing the QT prolongation by mexiletine in association with would further decrease the labor and stress of
healthcare providers during the continuing COVID 19 pandemic.

Based on the current emerging scientific data FDA has withdrawn the emergency use authorization (EUA) to
use hydroxychloroquine to treat COVID-19 in certain hospitalized patients. Although it is a big dilemma how
the therapeutic or prophylactic use of HCQ will end up, the pathophysiologic effects of HCQ on QT interval
and counterbalancing by antiarryhthmic drugs mexiletine and lidocaine is out of the current discussion
of COVID 19 pandemics. Counter balancing effect of mexiletine and lidocaine on QT interval in patients
receiving HCQ would be helpful in patients with not only COVID 19 but also in malaria and rheumatologic
disease as well.
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