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Association of Hydroxychloroquine With
QTc Interval in Patients With COVID-19

ydroxychloroquine is currently prescribed in many countries as a treatment  Andrea Mazzanti, MD,
for patients with coronavirus disease 2019 (COVID-19). The notion that hy- PhD

droxychloroquine blocks the hERG (human ether-a-go-go-related gene) po-

tassium channel, potentially leading to QT interval prolongation and arrhythmias,  sjlvia G. Priori®, MD, PhD
mitigates the enthusiasm for the compound. Recent studies conducted on cohorts
of COVID-19 patients treated with hydroxychloroquine reported different signals,
ranging from serious concern related to 20% of patients with major corrected QT
(QTc) interval prolongation,’ to more reassuring data.?

The potential benefit of hydroxychloroquine underscores the need to evalu-
ate the QTc prolongation during the short-term treatment with hydroxychlo-
roquine used in COVID-19. In particular, the effect of combining hydroxychlo-
roquine with other hERG-blocking drugs such as azithromycin, or lopinavir/
ritonavir should be assessed.

An ongoing, observational, prospective study was established to determine
whether the short-term use of hydroxychloroquine alone, or in combination with
at least 1 other hERG-blocking COVID-19 drug, is associated with an excessive QT
prolongation, defined as QTc interval =500 ms. The study protocol was approved
by the ethics committees of the participating centers, and patients provided in-
formed consent.

Between March 7, 2020, and April 30, 2020, we enrolled 150 consecutive inpa-
tients (63% men; median age 69 years, interquartile range [IQR] 57-81 years; 46%
with hypertension and 19% with diabetes mellitus) with a diagnosis of COVID-19
confirmed by polymerase chain reaction, who were admitted to our hospitals and
were treated with hydroxychloroquine for a median of 9 days (IQR 5-11 days),
at a daily dosage of 400 mg (97%), or 600 mg (3%). In 67% of cases, hydroxy-
chloroquine was associated with azithromycin (26%), lopinavir/ritonavir (35%), or
azithromycin+lopinavir/ritonavir (6 %).

A 12-lead ECG was recorded after a median of 5 days (IQR 3-7 days) of treat-
ment. The QT interval was corrected using the Bazett formula. In patients with
atrial fibrillation (7%), the QTc interval was calculated as an averaged value over
3 consecutive cycles. In patients with significant intraventricular conduction delays
(ie, QRS >120 ms), which were observed in 14% of cases, we applied the formula
for QT adjustment proposed by Rautaharju.?

The median QTc interval on treatment with hydroxychloroquine was 433 ms
(IQR 414-447 ms), without differences between hydroxychloroquine mono-
therapy and combination therapies with azithromycin, lopinavir/ritonavir, or  KeyWords: arrhythmia _
azithromycin+lopinavir/ritonavir (P=0.742; Kruskal-Wallis test). Overall, the pro- :E)g;/'g}fy:drgifxm'oroqu'”e
portion of patients with mild (460-479 ms), intermediate (480-499 ms), and
severe (=500 ms) QTc prolongation was 9%, 4%, and 2%, respectively. Since ~ © 2020 American Heart Association, Inc.
some patients had an ECG recorded before the termination of therapy, we cannot https:/Avww.ahajournals.org/journal/circ
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exclude that we might have missed the maximal ef-
fect of the drug on QTc interval. Nonetheless, the QTc
interval did not differ significantly based on the time
of ECG recording. As expected over a short follow-up
on therapy, no life-threatening arrhythmic events were
documented.

In 79 of the 150 patients (53%) with an ECG off-
therapy also available (Figure), the median QTc inter-
val was 414 ms (IQR 397-436 ms) at baseline and 435
ms (IQR 416-451 ms) during treatment, with a median
increase of 18 ms (IQR 2-34 ms; P<0.001; Wilcoxon
signed-rank test), similarly to that observed by Saleh.?
The heart rate did not change, being 75 bpm (IQR 74—
85 bpm) at baseline and 75 bpm during treatment (IQR
77-82 bpm; P=0.690). The PR interval prolonged by a
median of 6 ms (IQR =5 to 20 ms), from 163 ms (IQR
150-180 ms) to 165 ms (IQR 153-186 ms; P=0.006),
and 4 patients developed a new first-degree atrioven-
tricular block. The QRS interval lengthened by a median

Hydroxychloroguine in COVID-19

of 4 ms (IQR =1 to 8 ms), from 92 ms (IQR 85-102 ms)
to 96 ms (IQR 88-105 ms; P=0.053).

The robust method used permitted us to correctly
evaluate the QT interval, even in patients with intraven-
tricular conduction delays. Our findings are relevant, giv-
en that most patients (85%) were treated with at least 1
QT-prolonging drug other than hydroxychloroquine. Still,
most subjects (84%) had a QTc not exceeding 460 ms.

Whereas the last word on the safety of hydroxy-
chloroquine in the treatment of COVID-19 will come
from the ongoing randomized studies, our data sug-
gest that a cumulative hydroxychloroquine dose of
2 g over 5 days, as adopted in 30% of all ongoing hy-
droxychloroquine trials (www.clinicaltrials.gov) leads to
a modest prolongation of QTc in patients with a normal
baseline QTc. It is remarkable that 85% of our patients
also received another QT-prolonging treatment beside
hydroxychloroquine.

We believe that because hydroxychloroquine reach-
es the steady state after 180 days on therapy,* the
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Figure. Effect of hydroxychloroquine on ECG interval values.

Comparison of ECG interval values for 79/150 (53%) patients for whom an ECG off-therapy and an ECG during hydroxychloroquine treatment was available. Each line
represents the ECG parameters (heart rate, PR interval, QRS interval, and QTc interval) off-therapy and during hydroxychloroquine treatment. Circles are color-coded:
green, if the values are normal; orange, if the values are intermediately abnormal; red, if severely abnormal. A, The heart rate during treatment did not change (median
change 1 bpm, interquartile range [IQR] =11 to 9 bpm), from 75 bpm (IQR 74-85 bpm) at baseline to 75 bpm during treatment (IQR 77-82 bpm; P=0.690, Wilcoxon
signed-rank test). B, The PR interval prolonged by a median of 6 ms (IQR -5 to 20 ms), from 163 ms (IQR 150-180 ms) to 165 ms (IQR 153-186 ms; P=0.006; Wilcoxon
signed-rank test). During hydroxychloroquine therapy, 4 patients developed a new first-degree atrioventricular block. C, The QRS interval lengthened by a median of 4
ms (IQR =1 to 8 ms), from 92 ms (IQR 85-102 ms) to 96 ms (IQR 88-105 ms; P=0.053, Wilcoxon signed-rank test). D, The QTc interval increased by a median of 18 ms
(IQR 2-34 ms) from 414 ms (IQR 397-436 ms) to 435 (IQR 416-451 ms; P<0.001, Wilcoxon signed-rank test). HR indicates heart rate; and QTC, corrected QT.
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observed modest effect on QTc prolongation is be-
cause of the short duration of treatment adopted in
COVID-19. It is expected that safety data on patients
treated for several years for other indications could
show a more severe QTc prolongation. Meanwhile, a
baseline ECG should be performed before starting hy-
droxychloroquine, followed by a subsequent recording
on therapy for patients with a normal baseline QTc.
Daily monitoring is advisable for patients with baseline
QTc >480 ms.
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