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ABSTRACT

Patients with SARS-CoV2 infection and cardiovascular comorbidities are exposed to higher 

risk of developing the severe form of the disease, increased risk of death, and need for in-

tensive care, most probably due to cytokine storm and fulminant myocarditis. During the CO-

VID-19 pandemic, clinicians have shown a great interest in using hydroxychloroquine (HCQ) 

or its predecessor chloroquine (CQ) in order to improve virucidal effectiveness against SARS-

CoV-2, but the concern of increased risk of QT prolongation and life-threatening conditions, 

such as torsades de pointes, counterbalance this tendency. The cause of the myocardial elec-

trical disturbance in COVID patients is difficult to pinpoint as it may be related to the cardiac 

involvement of the disease as well as to the treatment with HCQ. Thus, if HCQ is proven to 

be efficient in COVID-19 patients, there are studies suggesting that the cardiac conductance 

anomalies can be avoided by using other therapeutic strategies. The aim of the present manu-

script is to provide a short summary on the use of HCQ in patients with COVID-19.
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bACkgroUND

During the COVID-19 pandemic, clinicians have shown a great interest in us-
ing hydroxychloroquine (HCQ) or its predecessor chloroquine (CQ) in order to 
improve virucidal effectiveness against SARS-CoV-2. However, the concern of 
increased risk of QT prolongation and life-threatening conditions, such as tors-
ades de pointes, counterbalance this tendency. Since its discovery, this medica-
tion has been overlooked for more than 10 years, and at first it was believed it is 
too noxious to be utilized in clinical applications. However, the toxic effects of 
HCQ have been reassessed and were found to be safe for human use.1 HCQ was 
already proved to be efficient in autoimmune diseases, as well as a large array of 
skin disorders, oncological, and, more importantly, infectious diseases.1 

Patients with SARS-CoV-2 infection and cardiovascular comorbidities are ex-
posed to higher risk of developing the severe form of the disease, increased risk 
of death, and need for intensive care, most probably due to cytokine storm and 
fulminant myocarditis.1 Acute myocardial injury, myocarditis, arrhythmias, and 
venous thromboembolism are some of the direct and indirect cardiovascular 
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complications related to COVID-19.2 More intriguingly, 
some findings have brought to light that cardiac involve-
ment in COVID-19 may occur without signs or symptoms 
of respiratory tract infection and in the absence of treat-
ment with HCQ.3

HCQ is an oral prescription drug used in therapies for 
malaria and chronic inflammatory disorders such as rheu-
matoid arthritis, lupus, and cutaneous forms of porphyria. 
According to Public Health France, HCQ should be used 
with caution, only in patients with severe forms of SARS-
CoV-2 infections, and preferably be avoided in patients 
with less severe forms.4 It is also of vital importance to as-
sess the benefits and risks of CQ/HCQ therapy, which de-
pend on the patient’s age, clinical presentation, the stage of 
the disease, or other comorbidities, most importantly car-
diovascular diseases. The aim of the present manuscript is 
to provide a short summary on the use of HCQ in patients 
with COVID-19.

ADVErSE EFFECTS oF 

HYDroXYCHLoroQUINE

The well-recognized adverse effects of HCQ include reti-
nal toxicity, neuromyopathy, and cardiac disease,5 which 
appear secondary to lysosomal storage,6 usually due to 
chronic use. Nevertheless, if toxicity is suspected, imme-
diate withdrawal of HCQ is imperative, because the car-
diomyopathy is reversible at this stage. Adverse clinical 
outcomes, death7 and conduction abnormalities, such as 
torsades de pointes and QT prolongation,8 were also de-
scribed in patients with systemic lupus erythematosus on 
therapy with HCQ. However, it is thought that the under-
lying disease has multiple organ implications which could 
also contribute to electrical anomalies. On the other hand, 
there are reports of conduction anomalies also in acute 
overdose of CQ, while experimental studies have shown 
that this drug impedes mitochondrial oxidative metabo-
lism and is harmful to myocardial function in acute in-
toxication.9 Older patients with coexisting cardiovascular 
diseases, diabetes, electrolyte imbalances, severe hypogly-
cemia, or chronic kidney disease are vulnerable to drug-
induced prolongation of the QT interval.

On March 21, 2020, the Centers for Disease Control 
(CDC) published a consensus stating that there are no US 
Food and Drug Administration (FDA)-approved medica-
tions that are specifically targeting the SARS-CoV-2 infec-
tion. Hence, despite the fact that clinical trials are currently 
ongoing, there is no specific therapy or vaccine in the pres-
ent. In addition, the FDA warns against the use of HCQ for 
COVID-19 outside of hospital settings or clinical trials due 

to the risk of heart conduction abnormalities, malignant 
ventricular arrhythmias (tachycardia, fibrillation), and in 
some cases sudden cardiac death.10

MECHANISM oF ACTIoN

Recently, Wang et al.11 have reported that remdesivir (an 
efficient antiviral agent against RNA viruses) and HCQ are 
highly effective treatments for SARS-CoV, SARS-CoV-2, 
and other coronaviruses. In their study, HCQ has shown 
superior effectiveness against SARS-CoV-2, and the au-
thors recommended that it should be tested for use in hu-
man patients.12 Further clinical evidence is needed to sup-
port these preliminary reports, and the risks related to the 
extension of HCQ treatment should be tested on a wider 
set of patients.13

HCQ inhibits the production of pro-inflammatory 
cytokines and in particular tumor necrosis factor alpha 
(TNFα). Safety criteria have to be met prior to analyzing 
the potential outcomes of a drug, in order to evaluate the 
risk/benefit balance. Some studies revealed that CQ/ HCQ 
administration presents reduced and well-preventable tox-
icity, with a low risk/benefit ratio when used in life-threat-
ening conditions.14,15

More than a decade ago, Savarino et al. revealed that 
members of the Coronaviridae family enter their target 
cells by using an endocytic pathway.14 CQ inhibits their 
replication by interacting with the endosome-mediated 
viral entry or the final stages of replication of enveloped vi-
ruses. There are also reports that in case of viral infections 
characterized by clinical manifestations linked to a hyper-
activation of the immune system, HCQ may play a key role 
due to its antiviral activity as well as to its suppressive ef-
fects on the production and release of TNF-α and interleu-
kin-6.13,14 Considering that HCQ has the capacity to inhibit 
viral replication, this medication could be efficient even as 
prophylactic treatment.15 However, there are controversial 
reports from registries of patients with SARS-CoV-2 infec-
tion and autoimmune disorders who were already under 
treatment with HCQ, suggesting that there might not be a 
protective effect, and therefore the prophylactic adminis-
tration of HCQ would be inefficient.16

Another argument for the use of HCQ in COVID-19 
patients is that subjects who develop acute respiratory 
distress syndrome present high levels of interleukin-6 
and higher mortality.17 An ongoing clinical trial including 
400 patients assessing the effectiveness of Tocilizumab, a 
marketed interleukin-6 blocking antibody, has shown that 
HCQ is safe and effective in rheumatologic disorders and 
could be efficient in COVID-19 patients.18 In the mean-
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time, other studies already recommend it in severe cases 
of COVID-19 due to a significant decrease in mortality.19

CQ and its derivatives lead to lethal ventricular arrhyth-
mias by inhibiting the inward rectifier potassium current in 
the heart. CQ diminishes current amplitude in a voltage-
dependent way with preferential inhibition of outward 
currents, and one of its enantiomers might display weaker 
interactions with respect to its optically active counter-
part, leading to a lesser prejudicial effect on cardiac func-
tion.20,21

HCQ AND CArDIAC SAFETY

Pro-arrhythmic effects and drug-induced long QT syn-
drome have been recorded in patients infected with SARS-
CoV-2.22 In addition, there have been reports of cases with 
HCQ-induced cardiomyopathy, AV block and bundle 
branch block during both acute and chronic administra-
tion, although a longer administration time facilitates ly-
sosomal storage and therefore, more frequent electrocar-
diographic conduction abnormalities.23 Moreover, HCQ 
has alpha blocking effects leading to hypotension, which 
can generate decompensation of patients with congestive 
heart failure. Furthermore, the virus has pro-arrhythmic 
effects due to hypokalemia (exacerbated by diarrhea) and 
electrolyte imbalances as a result of high fever and stress.24 
A trial conducted by Borba et al. revealed that 14% (8 of 
57) of subjects with confirmed COVID-19 infection had a 
prolonged QT corrected interval of more than 500 millisec-
onds as calculated by the Fridericia method. This tendency 
was more pronounced in patients who had received higher 
doses of HCQ, compared to the low-dose group (18.9% vs. 
11.1%). Two of 37 patients (2.7%) in the high-dose group 
experienced ventricular tachycardia before death but 
without torsades de pointes. This malignant arrhythmia is 
considered to be facilitated by the prolonged QTc interval. 
Therefore, the trial concluded that high doses (600 mg CQ 
twice daily for 10 days) of HCQ are not recommended be-
cause the risk of toxic events outweighs the benefits.25

Another study that included 201 COVID-19-positive 
patients who underwent treatment with a combination 
of azithromycin and HCQ found that the QT interval was 
significantly longer in this group compared to patients who 
had received only HCQ. Nevertheless, there were no re-
ports of torsades de pointes or other malignant arrhythmias 
in one of the largest reported cohorts of COVID-19 patients 
treated with HCQ with and without azithromycin.26

The cause of myocardial electrical disturbance in CO-
VID patients is difficult to pinpoint as it may be related 
to the cardiac involvement of the disease as well as to the 

treatment with HCQ. Thus, if HCQ is proven to be efficient 
in COVID-19 patients, there are studies suggesting that the 
cardiac conductance anomalies can be avoided by using 
other therapeutic strategies. In this regard, the use of an op-
tical isomer of HCQ proved to be more potent and safer,21 
and the administration of lidocaine or mexiletine may al-
low the use of this therapy even in patients with prolonged 
QT interval.27 Moreover, Sapp et al. proposed an elaborate 
treatment algorithm for COVID-19 patients, which may 
prolong the QT interval.28 Despite this, it should be taken 
into consideration that clinicians need to focus primarily 
on the evaluation of medications with unproven benefits, 
including HCQ, in large clinical trials. Over 96,000 sub-
jects with confirmed SARS-CoV-2 infection were included 
in the latest research published in the Lancet on May 22, 
which concluded that the benefit of HCQ or CQ, alone or 
in combination with a macrolide antibiotic, on in-hospital 
outcomes for COVID-19 could not be confirmed.29 

CoNCLUSIoNS

Clinicians face difficult times during the COVID-19 pan-
demic, since it is challenging to assess the strength of 
available data regarding HCQ in treating infected patients 
while also fighting an “infodemic”. Misuse of HCQ for the 
prophylaxis of COVID-19 should be avoided since there 
are no supporting data. Clinicians should withhold from 
encouraging unproven therapies to the public and instead 
provide clear messages regarding the uncertainties we face 
in testing and using experimental therapies during the 
COVID-19 pandemic. Further clinical trials should deter-
mine the risk of treating patients with a medication with 
known high risk of torsades de pointes, associated with 
drugs which may further prolong the QT interval. HCQ is 
an inexpensive and safe drug that has been used for more 
than half of a century, therefore it could be considered as 
a potential weapon in the fight against SARS-CoV-2, while 
also taking into account the associated risks. 
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