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Abstract 

With the advent of COVID-19 or the novel coronavirus and the pandemic outbreak, scientists around the globe are 

endeavoured to discover therapeutically efficacious drugs against the disease. Initial small-scale trials and studies have 

demonstrated the possible impact of the antimalarial drug hydroxychloroquine (HCQ) and antibiotic azithromycin (AZM) 

unaided or together can be productive in the management of coronavirus disease. However, the latest research stretches on 

serious implications such as irregularities in the heart electrical impulses, polymorphic ventricular tachycardia including 

torsade de pointes (TdP), and long QT syndrome (LQTS) associated with the use of these drugs. In the worst-case scenario, 

higher doses have been lethal to the patients treated with these drugs as per recent reports. To have a closer look over the 

safety considerations, this review is focused on the latest updates, research, and findings of the impact of HCQ and AZM in 

COVID-19 affected individuals with an emphasis on the pre-existing cardiovascular risk factors. Besides, this review also 

briefly compiles some of the major clinical trial case reports which can present evident data related to the clinical application 

of both the drugs along with its abnormal effect on cardiac rhythm. 

 

Rezumat 

O dată cu apariția COVID-19 și a focarului de pandemie, oamenii de știință se străduiesc să descopere medicamente eficiente 

împotriva bolii. Studiile inițiale și studiile la scară mică au arătat efectul hidroxiclorochinei (HCQ) și azitromicinei (AZM), 

singure sau în combinație, în tratamentul infecției cu SARS-CoV-2. Cu toate acestea, cele mai recente cercetări se referă la 

implicații grave, cum ar fi dezechilibre în impulsurile electrice ale inimii, tahicardie ventriculară polimorfă, inclusiv torsada 

vârfurilor și prelungirea intervalului QT. Această lucrare se axează pe cele mai recente actualizări, cercetări și constatări ale 

impactului hidroxiclorochinei și azitromicinei la pacienții cu COVID-19, cu accent pe factorii de risc cardiovasculari 

preexistenți. În plus, lucrarea sumarizează câteva dintre raportările majore ale studiilor clinice care prezintă date concrete în 

contextul utilizării acestor medicamente. 
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Introduction 

The emergence as well as the revival of pathogens is 

a revolutionary global threat for the entire healthcare 

section over the society. One such global challenge, a 

breakout of pneumonia provoked by novel coronavirus 

was reported on December 8, 2019, in Wuhan, Hubei 

province, China [1]. The World Health Organization 

(WHO) after the identification plus isolation of the 

virus officially named it as severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2) which was 

initially recognized as 2019 novel coronavirus (2019-

nCOV) and declared it to be a Communal Health 

Catastrophe of Global concern on 30th January 2020 [2]. 

The respiratory involvement is the foremost clinical 

indication of COVID-19, nevertheless, the preceding 

heart disorder and cardiovascular risk factors in a patient 

positive for COVID-19 can worsen the underlying 

cardiovascular disease which might escalate the risk 

of death [3]. 

Many drugs are currently being tested which include 

antiviral (remdesivir, favipiravir, lopinavir, ritonavir 

and arbidol), anti-malarial (HCQ) and anticancer 

(interferon-alpha 2b) agents. HCQ solely and in 

combination with AZM can be an effective medication 

for COVID-19 has been suggested by in vitro and 

preliminary clinical research [4]. However, chloroquine 

(CQ), HCQ and AZM delay QT interval which increases 

the chance of cardiac arrhythmia of an individual [5]. 

Hence, this review is aimed to provide information 

on untoward cardiac outcomes of HCQ and AZM 

combination in COVID-19 subjects.  

 

How COVID-19 triggers cardiovascular risk? 

Initially, it was reported that the primary target for 

the SAR-CoV-2 is the respiratory tract but the recent 

cohort study [4] reports that many serious cardio-

vascular complications might also occur. A COVID-

19 positive patient with pre-existing cardiac disease 

may endure a cardiac arrest or congestive heart failure. 
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A blend of intense viral sickness and its expanded 

request on the heart, for instance, fever causing quick 

heart rate, intensified by inadequate oxygen levels 

because of pneumonia as well as an expanded affinity 

for blood coagulation development worsens the cardio-

vascular health of an individual affected with COVID-

19 with pre-existing cardiac ailment [6]. COVID-19 

patients suffering from cardiac complications are rather 

experiencing pronounced inflammation of the cardiac 

muscle, called myocarditis. These victims when under-

went electrocardiograms and blood tests indicated changes 

of a significant heart attack and increased level of 

the enzyme present in the heart, troponin, which is 

discharged when the cardiac muscle is harmed [7]. 

There is also an increased risk in patients suffering 

from hypertension and coronary artery disease who 

might die of COVID-19. For the therapy of hyper-

tension both Angiotensin-Converting Enzyme (ACE) 

inhibitors and Angiotensin Receptor Blockers (ARB) 

are mostly prescribed which increases the occurrence 

of COVID-19 in hypertensive patients as observed 

that the SAR-CoV-2 attaches to angiotensin-converting 

enzyme 2 receptor [8]. ACE2 receptor, mainly found 

in lungs and heart tissue, performs a notable function 

in the neurohumoral regulation of the cardiovascular 

system which can alter the ACE2 signalling pathways 

when SARS-CoV-2 attaches to ACE2 causing acute 

myocardial as well as lung injury [9, 10]. 

Also, the communication of SARS-CoV-2 with the 

rennin-angiotensin-aldosterone system leads to hypo-

kalaemia which in turn escalates the risk to distinctive 

tachyarrhythmias [11]. Studies have also been reported 

of high circulatory levels of acute systemic inflammatory 

response and cytokines leading to multiorgan failure 

of being characteristics of severe or critical forms 

of COVID-19 patients [3, 12]. 

 

Drugs for COVID-19 

Presently, there is no confirmation of potential 

medication for individuals with either doubtful or 

confirmed COVID-19. Presently, drugs that have 

been used during the SARS and MERS outbreak are 

the probable successor for medicating COVID-19 

[13, 14]. The significant proposed drugs, repurposed 

or experimental, for COVID-19 are CQ and HCQ, 

lopinavir or ritonavir, remdesivir, favipiravir, immuno-

modulatory agents, and immunoglobulin therapy. 

CQ and HCQ are the significant medicaments utilized 

in the prevention and therapy of malaria and chronic 

inflammatory diseases such as systemic lupus 

erythematosus (SLE) and rheumatoid arthritis (RA) 

[15]. By inhibiting the glycosylation of host receptors, 

proteolytic processing, and endosomal acidification, 

CQ and HCQ seem to block the viral entry into the 

cells. Through the weakening of cytokine synthesis 

as well as the hindrance of autophagy and lysosomal 

activity in host cells, they additionally possess immuno-

modulatory effects [16, 17]. With a half-maximal 

efficient concentration (EC50) in the low micro-molar 

range, CQ suppresses SARS-CoV-2 in vitro whereas 

when compared with CQ after 24 hours of growth, 

HCQ has in vitro activity with a lower EC50 for 

SARS-CoV-2 (HCQ: EC50 = 6.14 µM and CQ: 

EC50 = 23.90 µM) [18]. Currently, both CQ and 

HCQ are under a randomized clinical trial for investigating 

their role in the management of COVID-19. Besides, 

combination HCQ with AZM has been divulged to 

be an efficient medicament for COVID-19 patients as 

suggested by preliminary clinical studies. However, 

this combination could be lethal in COVID-19 patients 

as it causes a change in the rhythm of the heart [4].  

For the management of COVID-19, initial reports of 

lopinavir are mostly small retrospective, non-randomized 

cohort studies as well as case reports which make it 

hard to determine the immediate treatment effect of 

lopinavir. The present data indicate a limited function 

of lopinavir in COVID-19 treatment although RCTs 

of lopinavir are ongoing [19, 20]. 

Another potential class of therapy for COVID-19 is 

the immunomodulatory agents and plasma therapy.  

 

Hydroxychloroquine and QT prolongation 

The irregular repolarization of the ventricular myocardium 

which leads to prolongation of the QT interval on the 

electrocardiogram is known as the QT prolongation 

[21-23]. The unconsciousness as well as unforeseen 

cardiac death from an inevitable cardiac arrhythmia 

known as TdP, a manifestation of manifold ventricular 

tachycardia with a heart rate more than 100 beats per 

minute with marked change over the isoelectric baseline 

every 5 - 20 beats, is the clinical feature of the prolonged 

QT interval [24, 25]. In a study, it has been reported 

that the use of HCQ is linked with QT interval 

lengthening, and the use of mexiletine decreases the 

QT interval by reducing the plateau phase of the 

myocardial nerve impulse thereby accelerating repolarization 

rates [26]. For the management of Systemic lupus 

erythematosus (SLE), HCQ is recommended as the 

first-line therapy and thus is important for the patients 

on chronic therapy to timely monitor the QT interval 

[27, 28]. Because of the excess or exceptional metabolism 

in patients with liver or renal defect, increase blood 

concentration of HCQ occurs which has been reported 

to be associated with the QT prolongation. Thus, 

alternative treatment should be considered for patients 

suffering from kidney and liver impairment as they are at 

the topmost risk for QT lengthening and arrhythmias [29]. 
 

Azithromycin and QT prolongation 

AZM, a wide-spectrum macrolide, is prescribed for 

the therapy of respiratory and urinary tract bacterial 

contamination. Many cases describing QT-interval 

prolongation, TdP, and manifold ventricular tachycardia 

have been disclosed following the utilization of AZM. 



FARMACIA, 2020, Vol. 68, 3 

 386 

Also, conflicting results have been reported in connection 

with the linkage amid AZM use and cardiovascular 

death in many observational studies [30]. The US Food 

and Drug Administration delivered a safety cautionary 

about the possibilities for AZM to give rise to unusual 

development in the electrical motion of the heart i.e. 

related to cardiovascular death. They also recommended 

healthcare experts that when taking into account the 

treatment choices for patients who are previously at 

danger for cardiovascular consequences; they should 

monitor the possibility of TdP and catastrophic heart 

rhythms and additionally noting the probable prospect 

of QT prolongation with AZM when selecting an 

antibacterial drug [31]. It has also been reported that 

AZM was linked with the elevated risk of ventricular 

arrhythmia when correlated with no utilization of 

antibiotics however not when amoxicillin was used 

[30]. 

 

Clinical studies of Hydroxychloroquine and 

Azithromycin on COVID-19 patients 

As the COVID-19 turns out to be the worst world-

wide pandemic urging the global rage, the fight to 

cure this pernicious disease is the need of this hour. 

Since the number of COVID-19 incidents and deaths 

growing with each passing day, pandemic physicians 

have started to find safe and efficient treatments to 

avoid SARS-CoV-2 infections and also, to minimize 

the severity of the subsequent COVID-19 respiratory 

disease [11, 32]. Although there are no medications 

approved by the Food and Drug Administration (FDA) 

to fend off or treat COVID-19, some "re-purposed" 

medications such as HCQ and AZM are tested in 

numerous randomized control clinical trials [33]. 

An in vitro antiviral activity demonstrated by Yao et 

al. showed a significant inhibitory action of HCQ and 

CQ against SARS-CoV-2 [18]. In clinical trials, 

chloroquine phosphate has shown ostensible efficacy in 

the treatment of Chinese COVID-19 related pneumonia 

patients by reducing the viral load and preventing 

disease progression [34]. Followed by this, another 

preliminary clinical trial conducted in a small cohort 

of COVID-19 affected patients found that 70 percent 

of patients tested negative for the virus by naso-

pharyngeal PCR while administered with HCQ (600 

mg daily), compared to just 12.5 percent of patients 

who tested negative for D6-post inclusion PCR controls. 

Thus, this has led the Chinese specialists to believe 

in CQ dependent therapy (500 mg twice daily for 

10 days) as a first line-treatment for COVID-19 [4].  

While in contrast, a recent report from China revealed 

that people affected with COVID-19 found no substantial 

difference in the intensity of virologic load at 7 days 

irrespective of 5 days of 400 mg HCQ treatment. 

Also, no change in clinical consequences such as 

hospitalization period, temperature stabilization, and 

radiological development was observed [11]. Besides, 

another initial small-scale research in France conducted 

a prospective virologic study in 11 consecutive COVID-

19 patients using the same regimen (HCQ 600 mg 

daily for 10 successive days and AZM 500 mg for day 

1 and 250 mg for next days 2 to 5 days) as reported 

earlier in Gautret et al. The study showed no affirmation 

of quick clearance of viral load or therapeutic gain in 

patients with serious COVID-19 infection with the 

use of the combination of HCQ and AZM [4, 35].  

An alternative study, published on medRxiv, showed 

Chinese researchers at Wuhan University’s Renmin 

Hospital, performed an open level randomized Clinical 

trial with HCQ administration to COVID-19 patients 

with only mild infections free of medical issues, parallel 

to the Gautrets’ research. The findings indicated that 

the 31 patients receiving the medication displayed a 

24-hour faster reduction of their symptoms than patients 

in the control group. The report partly confirms the 

HCQ’s capability in COVID-19 therapy [11]. 

The latest controlled, double-blinded, clinical trial 

studies from Brazil suggested that a higher dosage 

of HCQ could be lethal. The researchers studied in 

a city hospital in Manaus two classes of COVID-19 

patients; the high-dose group obtained a total dose 

of 12 grams of CQ over 10 consecutive days, whereas 

the low-dose community obtained a total dose of 2.7 

grams over 5 days. Both participants were also given 

ceftriaxone and AZM antibiotics. Further study was 

alarmingly stopped due to reported deaths specifically 

in the group randomized to receive higher doses of 

the drug [36]. 

Moreover, a recent news report by Rediff.com proposal 

proclaimed that the to use HCQ for the treatment of 

COVID-19 patients in the United States has faltered 

with further deaths of patients who were being prescribed 

the highly-touted anti-malarial medication. According 

to this report, the National Institute of Health (NIH) 

noted in a statement that therapeutic options are subject 

to investigation and that absence of empirical information 

makes it difficult to suggest whether to propose or 

resist the utilization of CQ or HCQ for COVID-19 

treatment. The NIH panel experts recommended limited 

use of the blend of HCQ and AZM due to the extreme 

toxicity risk [37]. 

According to guidance from the American Heart 

Association (AHA), the American College of Cardiology 

(ACC), and the Heart Rhythm Society (HRS), based 

on post-marketing adverse event reports, both drugs 

are considered to prolong the QT length along with 

critical rhythmic irregularities in the heart such as 

arrhythmia (irregular heartbeat), polymorphic ventricular 

tachycardia, TdP and elevated risk of sudden death 

[38]. HRS President and co-author Andrea Russo 

suggested careful attention and monitoring safeguard 

high-risk patients with cardiovascular disease [39]. 

Since there are very few studies assessing the efficacy 

of combination treatment, multiple randomized controlled 
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trials (more than 90) are required to validate both 

the therapeutic ability and safety concerns.  

An overview of major safety outcome studies carried 

out using HCQ/CQ and AZM for treatment of COVID-

19 is presented in Table I. 

Table I 

An overview of major safety outcome studies carried out using HCQ/ CQ and AZM for treatment of COVID-19 

 

Conclusions 

In summary, despite some partial potential of HCQ and 

AZM in the COVID-19 therapy has been confirmed 

in a few case studies, yet the detrimental effects of 

both the drugs cannot be fully neglected. In fact, 

without proper scientific monitoring of the serious 

adverse reactions, the combination can have a 

disastrous impact. However, considering there is no 

better option at present, reasonable management with 

careful surveillance strategy can become promising 

for significantly reducing drug-induced ventricular or 

cardiac arrhythmias and sudden cardiac abnormalities 

with the use of these drugs. Besides, the Food and 

Drug Administration (FDA) of the United State 

also cautions about the use of HCQ unaided or in 

combination with any medicine likely known to 

cause QT prolongation, including AZM, which is 

being used in COVID-19 patients without FDA 

approval for this condition. In the meantime, there 

is a hope that ongoing large-scale clinical trials and 

extensive research work carried out throughout the 

globe will enable the innovation in the treatment 

strategies, rendering the development of high efficacy 

drugs combating COVID-19. 
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