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The aim of this study was to assess the effects of these drugs on QT interval and outcome in a COVID-19 population.
Method: A total of 112 consecutive COVID-19 patients were included in this analysis and were divided in 3 groups
according to the receiving therapeutic regimens: 19 (17%) patients in Group 1 (no treatment), 40 (36%) in Group 2
(HCQ only), 53 (47%) in Group 3 (HCQ/AZT).

ggy\}/‘l/]gﬁ; Results: A prolonged QTc interval was found in 61% of patients treated with HCQ alone or in combination with AZT,
QT interval but only 4 (4%) patients showed a QTc > 500 ms. HCQ/AZT combination determined a greater increase of QTc du-
ECG ration compared to the other two strategies (Group 3 452 4 26.4 vs Group 2 436.3 4 28.4 vs Group 1424.4 &+
Hydroxychloroquine 24.3 ms, respectively; p < 0.001). Multivariate analysis demonstrated that HCQ/AZT combination (OR 9.02,
Azithromycin p = 0.001) and older age (OR 1.04, p = 0.031) were independent predictors of QTc prolongation. The risk in-
Age creased with age (incremental utility analysis p = 0.02). Twenty patients (18%) died, and no cardiac arrest neither
arrhythmic fatalities were documented.
Conclusions: The HCQ/AZT combination therapy causes a significantly increase of QT interval compared to HCQ
alone. Older patients under such regimen are at higher risk of experiencing QT prolongation. The use of such
drugs may be considered as safe relating to arrhythmic risk in the treatment of COVID-19 patients as no arrhyth-
mic fatalities occurred.
© 2020 Elsevier B.V. All rights reserved.
List of abbreviations TdP Torsade de points
LQTS Long QT syndrome
COVID-19 Coronavirus Disease 2019 1. Introduction
AZT Azithromycin
HCQ Hydroxychloroquine Coronavirus Disease 2019 (COVID-19) has been recently recognized
cQ Chloroquine

by the World Health Organization (WHO) as a global pandemic caused

by severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) [1,2].
The infection can cause a wide range of manifestations [3] but most
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frequently, COVID-19 presents with respiratory symptoms that can rap-
idly progress to pneumonia and, in severe cases, to acute respiratory
distress syndrome (ARDS). However, there is an increasing evidence
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that SARS-CoV?2 interacts with cardiovascular system on multiple levels
[4-6]. Two drugs have been proposed for potential COVID-19 treatment,
azithromycin (AZT) and hydroxychloroquine (HCQ) [7-9]. Both have
been associated with QT interval prolongation, resulting in a higher
risk of torsade de pointes (TdP) and arrhythmic sudden death
[10-12]. The underlying mechanism of both drugs in prolonging QT
seems to be correlated to block of IKr channel in cardiac myocytes
[11]. Recent experiences [13-16] have reported a significant QT interval
prolongation due to these drugs, highlighting a potential increased risk
of life-threatening arrhythmic events among treated patients. Although
multiple trials on safety use of these drugs are ongoing, by now about
2.314.621 person resulted COVID-19 positive worldwide as of April 20,
2020 [17] and a high percentage of them are currently receiving these
drugs. Furthermore, after the collection of the here presented data, the
safety and the efficacy of HCQ-based therapies in the treatment of
COVID-19 have been thoroughly questioned [18,19]. The aim of this
study was to investigate on the effects of the use of HCQ alone or in com-
bination with AZT in a real world COVID-19 population admitted to a
tertiary Hospital in Lombardy, which is the area of major spread of the
disease in Italy.

2. Methods
2.1. Study population

This was a single-center retrospective study, performed at the IRCCS
Policlinico San Donato (Milan, Italy) which is one of the hospitals in-
volved in the management of the COVID-19 health emergency in
Lombardy.

All consecutive patients (n = 115) admitted from the Emergency
Department with confirmed COVID-19 diagnosis from March 28th,
were included in this analysis. According to the WHO recommendation
[20], the diagnosis was confirmed through the identification of the spe-
cific viral nucleic acid on nasal and pharyngeal swabs (real-time fluores-
cent, RT-PCR).

The study protocol adhered to the Declaration of Helsinki. The Inter-
nal Review Board approved this study and waived the need for in-
formed consent from individual patients, because of the retrospective
and observational nature of the analysis and the use of anonymized
data.

2.2. Patients selection, enrollment and classification

A total of 112 patients represented the study population (3 patients
were excluded for ECG artifacts) and they underwent clinical data col-
lection. None of them had history of long QT syndrome (LQTS) neither
long QT in ECG recorded prior to the hospital admission. All patients
were defined according to the degree of QT prolongation (in millisec-
onds) corrected for heart rate (QTc) with Bazett formula. The limits of
normality for the QTc were considered below 460 ms for women and
440 ms for men [21]. A QTc > 500 ms was defined as severely
prolonged. Tangent-method was used to measure the QT interval. Pa-
tients were divided into three groups according to COVID19-related
drug therapy potentially affecting QTc interval: Group 1 (no treatment),
Group 2 (HCQ), Group 3 (HCQ/AZT). The decision of which drug to take
was made according to treating physician decision and/or known drug
intolerance.

2.3. Data collection

Medical records of the enrolled patients were collected and exam-
ined. In our analysis, we considered the following data: age, sex, body
mass index (BMI), medical comorbidities, COVID-19 related therapy,
other therapies that could affect QT interval, mode of respiratory sup-
port and respiratory data as arterial partial pressure of oxygen (Pa0,),
PaO2/FiO, ratio (P/F ratio). Latest lab tests were also collected:
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C-reactive protein (CRP), High-Sensitivity Cardiac Troponin-T (HS-
cTnT), D-dimer and Interleukin-6 (IL-6) and serum levels of potassium.
Patients were considered to have myocardial injury if serum level of HS-
cTnT was above the 99th percentile of the upper reference limit.

Surface ECG was obtained using ELI 350 machine (Mortara Instru-
ments Europe, Italy). All ECG parameters were measured by three ex-
pert cardiologists, individually and the accepted result was the
average between the observers. All the physicians involved in QTc mea-
surement were blinded to the patient information or course. Serial ECG
were collected before and after the beginning of drug therapy to moni-
tor ECG changes. For other QT-prolonging drugs, we considered all med-
ications not related to COVID-19 with known interaction on QT interval
listed in CredibleMeds (https://credibilemeds.org), ongoing the same
day of the execution of ECG. The dose of HCQ was 400 mg twice for
the first day, then 200 mg twice, according to AIFA recommendations
[22], while for AZT of 500 mg daily on the first day followed by
250 mg daily, thereafter [7]. According to QTc interval measurements,
dose adjustment or drug discontinuation were considered by multidis-
ciplinary discussion.

24. Statistical analysis

Continuous variables were expressed as mean (M) and standard de-
viation (SD) while categorical variables as number (n) and percentage.
Normally distribution of data was assessed by the Saphiro-Wilk test.
For continuous variables, comparison between groups was assessed
using ANOVA test for normally distributed variable or Kruskal-Wallis
test for non-normally distributed data. Post-hoc analysis was performed
by Tuckey correction. Pearson 2 test was applied for categorical vari-
ables. Univariate logistic regression models were used to identified pre-
dictors of prolonged QTc interval among several factors such as AZT,
HCQ or Other QT-prolonging drugs use, male sex, female sex, age,
hyperkalemia, hypokalemia, chronic kidney disease, type 2 diabetes, cor-
onary artery disease. Multivariable model was then fitted with only clin-
ically and statistically meaningful predictors due to the limited number
of events. Finally we depicted the correlation between age and the risk
of prolonged QT according to the use of HCQ and AZT, by relying on in-
cremental utility analyses [23].

After hospital admission, Kaplan-Meier method was performed to
evaluate survival of patients and groups outcome was assessed by
using the log-rank test. A 2-tailed probability value <0.05 was consid-
ered significant. Statistical analysis was performed with SPSS Statistics
version 22 (IBM Corporation). Incremental utility analyses were per-
formed with R software (version 3.6.1; R Foundation for Statistical Com-
puting, Vienna, Austria).

3. Results
3.1. Clinical characteristics

The study population included 112 COVID-19 patients divided into 3
groups according to potentially prolonging QT interval drug: 19 (16%)
patients in Group 1 (no treatment), 40 (35%) in Group 2 (HCQ), 53
(47%) in Group 3 (HCQ/AZT). Overall, mean age was 66.9 +
12.7 years, with a male prevalence (79/112, 71%). No difference in
terms of gender, age or BMI were found between groups. Twenty-four
patients (21%) had a history of cardiovascular disease (CVD) (Table 1).
Among CV risk factors, CVD and other comorbidities, no statistically sig-
nificant differences were found between the groups, as for lab tests, in-
cluding inflammatory markers and serum electrolytes (Table 1).
Cardiorespiratory function data are listed in Table 1. No statistically sig-
nificant differences were found between Groups in PaO, and P/F ratio
with a mean value of 92.6 & 36.1 and 217.4 4 112.3, respectively.
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Table 1
Characteristics of study population.
Total population (n = 112)  Group 1 No Therapy (n = 19)  Group 2 HCQ (n = 40)  Group 3 HCQ + AZT (n = 53) p-value
Demographic data
Age,y 66.9 + 12.7 65.7 + 12.4 66.8 + 13.6 67.3 + 12.2 0.899
Male, n (%) 79 (71) 13 (68) 29 (73) 37(70) 0.938
BMI, kg/m? 273 £ 5.6 274 + 36 28.1 £ 6.5 26.1 +£ 5.2 0.127
Hypertension, n (%) 50 (45) 7 (37) 22 (55) 21 (40) 0.254
Smoker, n (%) 9(8) 1(5) 2(22) 6(11) 0.479
Type 2 diabetes, n (%) 31(28) 6 (32) 10 (32) 15 (28) 0.862
Dyslipidemia, n (%) 13 (12) 1(5) 9(23) 3(12) 0.085
Comorbidities
Cardiovascular, n (%) 24 (22) 6(33) 9(23) 9(17) 0.429
CAD, n (%) 15(13) 2(11) 7 (18) 6(12) 0.634
Dilatative cardiomyopathy, n (%) 3(3) 2(11) 1(3) 0(0) 0.051
Paroxysmal Atrial Fibrillation, n (%) 6 (5) 2(11) 1(3) 3(5) 0.437
Chronic Kidney Disease, n (%) 10 (9) 0(0) 3(8) 7 (13) 0.206
COPD, n (%) 23 (21) 3(16) 9(23) 11 (21) 0.836
Cancer, n (%) 5(4) 0(0) 3(8) 2(5) 0.404
Other, n (%) 21(19) 3(16) 6(15) 12 (23) 0.605
Respiratory data
Pa0,, mmHg 92.6 + 36.1 82.8 + 24.7 90.5 + 26.4 97.1 + 44.2 0.386
Pa0,/Fi0,, mmHg 2174 + 1123 2448 + 116.7 211.1 £ 118.7 213.2 +£ 1073 0.571
Lab tests
CRP, mg/dL 47 4+ 73 32 +47 41+ 78 6.0 + 7.6 0.309
HS-cTnT, ng/L 249 + 46.1 19.44 + 319 299 + 63.1 21.7 + 284 0.707
Myocardial damage, n (%) 39 (35) 2(11) 18 (45) 19 (36) 0.212
D-dimer, mg/L 21 £ 39 14+ 1.7 29 4+ 5.7 153 + 13 0.204
IL-6, pg/ml 171.1 £ 219 87.8 + 161.8 194 + 240.1 169.2 &+ 214.1 0.574
Potassium (mEq/L) 45 4+ 0.7 47 +£ 0.7 45 £+ 0.6 45 £+ 0.6 0.430
Hyperkalemia, n (%) 10 (9) 3(16) 4(10) 3(9) 0.396
Hypokalemia, n (%) 4 (4) 0(0) 1(3) 3(6) 0.470
Drugs
Tocilizumab, n (%) 25(22) 2(11) 12 (30) 11 (44) 0.228
Systemic Steroids, n (%) 39 (35) 9(47) 13(33) 17 (43) 0.452
Other QT-interacting drugs, n (%) 11 (10) 3(16) 3(8) 5(9) 0.602
Enoxaparin, n (%) 90 (80) 14 (73) 33(83) 43 (81) 0.714
Outcome
Death, n (%) 20(18) 3(16) 8 (20) 9(18) 0.901
Multi-organ failure, n (%) 4 (4) 1(5) 3(8) 0(0) 0.141
Respiratory failure, n (%) 16 (14) 2(13) 5(13) 9(17) 0.727

Data are presented as: Mean =+ Standard deviation. p < 0.05 considered as statistically significant. (*) p < 0.05. BSA, body surface area; BMI, body mass index; CAD, coronary artery disease;
COPD, chronic obstructive pulmonary disease; CRP, C reactive protein; Hs-cTnT, high sensitive cardiac troponin T; IL-6, interleukin 6.

3.2. ECG and drugs data

Among ECG findings (Table 2), no differences between groups were
found in heart rate, number of patient in atrial fibrillation, presence of
intraventricular conduction abnormalities or mean QRS and PQ duration.
Overall corrected QT interval (QTc) mean value was 442.1 4+ 28.8 msec
with a statistically significant difference between groups (Group 1 vs
Group 2 vs Group 3; 424.4 4 24.3 vs 436.3 + 28.4 vs 452 4 26.4 ms;
p < 0.001, Table 2 and Fig. 1). Overall, 55 (49%) patients had a prolonged
QTc interval with Group 3 experiencing the most prolongation (Group 1
vs Group 2 vs Group 3, 11% vs 40% vs 70%; p < 0.001). A total of 93/112
(83%) patients received drug treatment with HCQ alone or combined
with AZT (Group 2 and 3). Among all treated patients, 53/93 (61%)
patients experienced a prolonged QTc interval: of these, 41/53 (77%)
experienced a mild prolongation (440-480 ms), 8/53 (15%) a moder-
ate prolongation (480-500 ms), 4/53 (8%) a severe prolongation
(>500 ms) of QTc. The four patients that had a severe prolongation
belonged to Group 3; in these patients drugs were discontinued accord-
ing to recent recommendations [11], obtaining a significant QTc shorten-
ing. Although not statistically significant, male patients experienced
more frequently than female a QTc prolongation (55% vs 39%,
p = 0.148). This difference may be partially explained by the higher inci-
dence of COVID-19 among male individuals (approximately 70% of the
study cohort) and the relatively limited sample size. Eleven (9.8%) pa-
tients were under other QT-prolonging drugs (amiodarone [3/9],
escitalopram [5/9], propafenone [1/9], haloperidol [1/9]), without a dif-
ference between groups (p = 0.602). Fig. 1 shows the effect of COVID-
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19 pharmacological treatment on QTc interval: the HCQ/AZT combination
caused a significantly increase of QTc compared to patients not receiving
specific therapy or those treated with HCQ only. The use of HCQ alone
(Group 2) did not significantly prolonged the QTc in comparison to un-
treated patients (Group 1) (p = 0.252). Multivariate analysis showed
that combined drug therapy (HCQ/AZT; OR 9.02, CI 95% 2.62-37.81,
p =0.001) and age (OR 1.04, C195% 1.01-1.08, p = 0.031) independently
predicted QTc interval prolongation (Table 3). By incremental utility anal-
ysis, the risk of prolonged QTc increased with age among treated patients
as compared to those untreated (p = 0.02, Fig. 2). The risk was signifi-
cantly higher for >50 years-old patients (Fig. 2).

3.3. Outcome

Within an average follow-up period of 13.6 & 7.4 days, 20 (18%) pa-
tients died. The cause of death was a progressive respiratory distress
leading to respiratory (16/20, 80%) and multi-organ failure (4/20,
20%), without differences between the groups. No arrhythmic fatalities
were documented, nor sudden cardiac arrest occurred. None of the de-
ceased patients had a QTc >500 msec. All Group 3 patients died for re-
spiratory failure. Overall, survival rate was not different among the
groups: 3/19 (16%) deaths occurred in Group 1, 8/40 (20%) in Group 2
and 9/53 (17%) in Group 3, respectively (p = 0.662, Fig. 2). Among
non-fatal arrhythmias, atrial tachyarrhythmias were observed in 9 pa-
tients (8%), premature atrial or ventricular ectopies in 17 patients
(15.2%), first-degree atrioventricular block in 3 patients (2.6%).
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Table 2
ECG data.
Total population (n = 112) Group 1 No Therapy (n = 19) Group 2 HCQ (n = 40) Group 3 HCQ + AZT (n = 53) p-value
ECG data
Heart rate, bpm 76.5 + 154 76.5 + 194 76.1 + 153 76.7 &£ 13.2 0.981
Rhythm
Sinus rhythm 103 (92) 17 (90) 39 (98) 47 (89) 0274
Atrial fibrillation 9(8) 2 (11) 1(3) 6(11) 0.274
PQ interval, ms 172.1 &+ 39.6 167.9 4+ 31.3 169.2 4 286 175.8 4+ 48.9 0.683
QRS, ms 99.3 + 233 102.3 + 20.2 102.1 + 204 108 + 47.1 0.670
LBBB, n (%) 5(5) 1(25) 3(8) 1(2) 0.424
RBBB, n (%) 6(5) 0 (0) 3(8) 3 (6) 0.485
Incomplete RBBB, n (%) 7 (6) 1(5) 3(8) 3(6) 0.919
Incomplete LBBB, n (%) 3(3) 0(0) 0(0) 3(6) 0.180
QT interval, ms 4005 + 41.5 385.7 + 40.3 3948 + 364 4014 + 29.6 0.221
QTc, Bazett, ms 4421 + 288 4244 + 249 4363 + 284 452.8 + 264 <0.001"""
QTc prolonged, n (%) 55 (49) 2(11) 16 (40) 37(70) <0.001
QTc > 500 ms, n (%) 4(4) 0(0) 0(0) 4(8) 0.099
T peak/T end, ms 94.5 + 23.2 86.5 + 23.9 95.5 + 25.1 94.5 + 233 0.210

LBBB, left bundle branch block; RBBB, right bundle branch block.
* p < 0.05 Group 3 vs. Group 1
** p < 0.05 Group 3 vs. Group 2.

4. Discussion

The main findings of this study are the following: 1) 61% of the pa-
tients treated with HCQ alone or in combination with AZT had a
prolonged QT interval, but only a limited number of patients had a se-
verely prolonged QTc; 2) older patients are at higher risk of experienc-
ing QTc prolongation when treated with these drugs; 3) the use of HCQ,
alone or in combination with AZT, was not associated with an increased
risk of arrhythmic-related fatalities during hospitalization.

COVID-19 pandemic represent a unique situation, in which due to
chaotic urgency to provide a better outcome for the patients, drugs
normally used for totally different pathologies were given to patients
based on the scarce evidence, due to unpowered studies and with
a scarce knowledge of potential safety implications [10,13,24].
Hydroxychloroquine is a derivate of the chloroquine (CQ), an antimalar-
ial drug, and it has a known effect on QT interval, potentially leading to
TdP, as reported mainly by case reports for the use to treat systemic
lupus erythematosus [25-27] and by post-marketing adverse events

reports [10]. However, despite its extensive use, reports regarding
arrhythmic deaths under WHO surveillance in malaria disease use are
lacking [28,29]. On the other hand, evidences on the role of AZT in
increasing the risk of QT prolongation, life-threatening arrhythmias as
TdP and cardiac death [11,12] are more robust, thus raising concerns re-
garding the widespread use of these drugs. Hydroxychloroquine, with
or without AZT, is used in clinical practice after studies regarding
virus-cell fusion inhibition [30]. However after the collection of the
here presented data, several studies have shown that the use of HCQ
in combination or not with AZT might not be beneficial for COVID-19
patients [18], nor in postexposure prophylaxis for preventing illness
[19], neither in reducing symptoms' severity [31]. Moreover, data
emerging in the literature are questioning the safety of these drugs
due to the potentially severe QTc prolongation (>500 msec) and its re-
lated risk of sudden arrhythmic death [32].

Several studies highlighted the increased risk of QT prolongation
using CQ and/or HCQ with and without other drugs as AZT [15] or
Oseltamivir [13] in general hospitalized patients or in the intensive
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Fig. 1. Box plot analysis showing differences in QTc interval among the groups (left panel). Group 3 patients had a longer QTc interval compared to the other groups. Right panel shows

incremental utility analysis between age and drug therapy and the risk of prolonged QT.
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Table 3

Univariate and multivariate analysis.
Variable OR CI5% CI95% p-value
Univariate analysis
Hydroxychloroquine 2.500 0.746 10.011 0.158
Hydroxychloroquine + Azithromycin 8.672 2.619 34.285 0.001
Other QT-prolonging drugs 2.039 0.509 10.072 0.332
Gender (male) 1.934 0.853 4.505 0.118
Gender (female) 0.517 0.226 1.183 0.118
Age 1.030 0.999 1.063 0.056
Hyperkalemia 0.962 0.253 3.651 0.953
Hypokalemia 3.000 0.371 61.690 0.348
Chronic kidney disease 0.962 0.253 3.650 0.953
Diabetes, type 2 1.792 0.777 4.255 0.176
Coronary artery disease 1.505 0.604 3.859 0.383
Multivariate analysis
Hydroxychloroquine 2375 0.673 9.910 0.198
Hydroxychloroquine + Azithromycin 9.024 2.625 37.810 0.001
Other QT-prolonging drugs 2.216 2217 12.064 0.317
Age 1.040 1.005 1.079 0.031
Hypokalemia 2.446 0.269 52.935 0.462

care setting. The possible synergistic interaction of these drugs may give
rise of the QT prolongation, explaining the relatively high rate of
QTc > 500 msec. Saleh et al. [16] demonstrated that QTc was signifi-
cantly longer in patients treated with combination of CQ or HCQ plus
AZT than those under monotherapy, without reporting any fatal ar-
rhythmogenic event. On the other end, Mercuro et al. [14] observed a

International Journal of Cardiology 324 (2021) 242-248

20% rate of severe QT prolongation (>500 msec) among patients treated
with these drugs, reporting one case of TdP in a subject with respiratory
distress, bradycardia, hypothermia and new onset cardiomyopathy,
three days after HCQ/AZT regimen discontinuation. The critical clinical
scenario more than the pharmacological treatment might also be a po-
tential explanation of the arrhythmic event.

For the first time, our study reported QT interval increase in patients
systematically treated with HCQ alone or in combination with AZT com-
pared to COVID-19 untreated cohort. Of note, in the present study, only
the HCQ/AZT combination caused a significant increase of QTc com-
pared to patients without a specific therapy or those treated with HCQ
only. In fact, the latter treatment strategy alone did not significantly af-
fect QT interval as compared to controls. Furthermore, the HCQ/AZT
combination was the strongest predictor of QT prolongation, providing
a 9 fold increased risk.

The noteworthy finding of the present study is represented by the
independent association between QTc prolongation and age as demon-
strated by multivariable analysis. Although it is known that QT interval
increase with lifetime [33,34], the drug therapy seemed to magnify this
effect. Thus, older than 50 years-old patients were at higher risk of
experiencing QT prolongation when treated with these regimens, com-
pared to the younger counterpart. These findings may have relevant
clinical implications aiming at a tailored patient-specific approach to
avoid potentially life-threatening arrhythmias in this setting. In fact,
no patient experienced a QTc prolongation resulting in TdP or cardiac
arrest under any of the therapeutic regimens used in this study, and
this is in agreement with previous reports. This observation might be
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Fig. 2. Kaplan-Meier analysis demonstrating patients' survival according to the treatment strategy.
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also explained by the careful cardiologic ECG monitoring and the
prompt discontinuation of the combination therapy when the QT inter-
val exceeded 500 msec, values that have been associated with
an increased risk of polymorphic ventricular tachycardia/TdP [32].
Therefore, this treatment strategy might be considered as safe under
careful systematic ECG monitoring, thus further minimizing the poten-
tial arrhythmic risk. Nevertheless, the hypothetical risk of life-
threatening arrhythmias in this setting, which has not been established
yet, should not discourage a priori the use of such regimen until its
proven efficacy. Until the results of two ongoing trials will be published
[35,36], pharmacological choices are still based on the clinical judge-
ment, and all the precautions and actions to minimize arrhythmia risk
have to be pursued.

Furthermore, in these times the volume of hospitalized COVID-19
patients exceeded the ability to monitor every patient due to the limited
telemetry availability. Therefore, there is a need to identify individuals
at risk of potentially critical situations, to prevent life-threatening con-
ditions. The results of this study, by demonstrating that the risk of QT
prolongation increased among older patients, may help physicians in
providing resources to higher risk patients in order to establish the ap-
propriate monitoring regimens to those at real risk of life-threatening
events.

5. Limitations

This was a retrospective study enrolling patients admitted to a ter-
tiary center by the end of March, during the mitigation measures
preventing virus diffusion introduced by Italian Government. The latter
explanation and the technical difficulties to perform the examination in
a setting of a highly infectious disease can also justify the relatively lim-
ited sample size and the mortality rate.

Several repeated ECGs were collected during the hospital stay to
monitor the QTc interval, as the majority of patients (71%) were located
in isolation ward, without possibility of a continuous ECG telemetry
monitoring, thus potentially underestimating the rate of life-
threatening arrhythmic events. Nevertheless, all the deaths were deter-
mined by a respiratory or multiorgan failure, occurring during ICU stay
with ECG monitoring in as many as 60% deceased patients. Although the
potential pro-arrhythmic effect of these therapies cannot be excluded, a
close ECG monitoring may reduce such risk. The follow-up time is still
relatively short compared with the course of the disease, and the re-
ported mortality data and length of stay may have changed at the
time of publication.

None of the patients had a previously known LQTS in this cohort, as
this was not an exclusion criterion for this analysis; therefore, these re-
sults may not be applicable to LQTS population. No relevant sex-
differences were observed among patients experiencing a QT prolonga-
tion; the latter was probably explained by the higher incidence of
COVID19 among male individuals and by the relatively limited sample
size.

In this setting, larger prospective studies and randomized trials are
needed to assess the clinical value of these observations and their po-
tential predictive role in increasing the safety for COVID-19 treatment.

6. Conclusions

Among COVID-19 hospitalized patients, HCQ/AZT combination ther-
apy determined a significant QT interval prolongation, which is not in-
creasing the risk of fatal outcome as no life-threatening arrhythmias
occurred in this patient population. Older patients are at higher risk of
experiencing QT prolongation under HCQ alone or combination therapy.
Dose adjustment or discontinuation of these therapeutic regimens,
guided by a systematic ECG monitoring strategy, may reduce the risk
of arrhythmic adverse outcome. However, further studies are needed
to confirm these promising results.
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