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ABSTRACT

Chloroquine (CQ) and Hydroxychloroquine (HCQ) are highly
prescribed as medications for COVID-19 infection, although no robust or
convincing data has yet been published about their efficacy in COVID-19
patients. Therefore, risk and benefit assessment is necessary for deciding to
prescribe these drugs in COVID-19 patients in hospital settings. We
systematically searched from the MEDLINE Database, investigating the
benefits and risks of HCQ and CQ among COVID-19 patients. All records were
searched using the search terms Hydroxychloroquine, Chloroquine, COVID-
19, and SARS-CoV-2. The selection criteria include all clinical trials and
observational studies. We found 11 records on benefits and 7 records on
risks of HCQ and CQ in COVID-19 patients after following inclusion and
exclusion criteria. Clinical trial and observational studies have shown that
HCQ is very limited, particularly in reducing mortality or proving clinical
improvement. Similarly, seven observational studies have estimated the
cardiac event in the use of HCQ or CQ in COVID-19. Even though there was
no increase in death, these studies reported an increased risk of prolonging
QT-interval in high proportion and other cardiac events such as arrhythmia,
torsade de pointes, and conduction block. We conclude that the beneficial
effect of HCQ and CQ in COVID-19 remains very limited. However, both
medications have independently been shown to increase the risk for QT-
interval prolongation, drug-induced torsades de pointes/TdP (a form of
polymorphic ventricular tachycardia), and drug-induced other cardiac
events in other populations
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INTRODUCTION

Chloroquine (CQ) and Hydroxychloroquine
(HCQ) are quinoline drugs widely used to treat
malaria. But recently it has been used also to treat
rheumatoid arthritis (RA), and systemic lupus
erythematosus (SLE). CQ and HCQ are currently
highly prescribed as medications for COVID-19
infection, although no robust or convincing data
has yet been published about these drug’s efficacy
in COVID-19. CQ/HCQ is used for COVID-19 given
for a 10-14-day course in many places across the
countries. CQ and HCQ have potential benefits in
treating COVID-19 due to their antiviral,
immunomodulator, and anti-inflammatory effects
(Jorge et al.,, 2018; Lim et al., 2009; Schrezenmeier

& Dorner, 2020). Nevertheless, establishing the
safety of these drugs, related to QT interval
prolongation on the electrocardiogram, remains
challenging in COVID-19 patients who use many
drug regimens and had several comorbidities. Even
though the cumulative dose and duration of this
drug in COVID-19 was not relatively low, but the
low-risk management could lead to a cardiac
adverse event. Moreover, the toxic effect in cardiac
may occur even when it is used in low cumulative
doses. Therefore, risk and benefit assessment is
necessary to decide whether to prescribe these
drugs in patients with COVID-19 in clinical practice.
This review aimed to assess the risk and benefits of
use CQ/HCQ in COVID-19.
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Methods

We systematically searched a major medical
database (MEDLINE Database) to investigate
the benefits and risks of hydroxychloroquine
and chloroquine in COVID-19 patients. All records
were searched using the following search
terms:  (((("Hydroxychloroquine"[Mesh]) OR
("Chloroquine"[Mesh])) OR (Hydroxychloroquine[
Title/Abstract])) OR (Chloroquine[Title/Abstract]
)) AND (((("COVID-19"[Mesh]) OR ("SARS-CoV-
2"[Mesh])) OR (SARS-CoV-2[Title/Abstract])) OR
(COVID-19][Title/Abstract])). The selection criteria
include all clinical trials and observational studies.
We found 11 records on benefits and 7 records on
risks of HCQ / CQ in COVID-19 patients after
following inclusion and exclusion criteria. Searches
are current as of November 30th, 2020.
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Figure. 1. PRISMA Flowchart

The Benefits of Chloroquine and
Hydroxychloroquine in COVID-19 patients

HCQ and CQ are widely used for more than
several decades, and it is part of list of essential
medicines the World Health Organization (WHO).
These drugs are also low-cost, and their clinical
safety profiles have been established (Colson et al.,
2020). However, safety data of HCQ and CQ for
COVID-19 treatment remains unclear.

The studies in-vitro shave detected the
benefit of the CQ/HCQ as antiviral drugs. These
studies have demonstrated that these regimens
have properties as broad-spectrum antiviral. The
mechanism ction of this drug was interfering the
fusion process of virus in macrophages, and also
other antigen-presenting cells through decreasing
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the pH. In addition, CQ could also change the
glycosylation at the receptors of coronaviruses
(Lim et al., 2009). HCQ is similar to CQ but more
soluble, and acts by increasing the pH and confers
antiviral effects. Moreover, hydroxychloroquine
has effect on modulating the activated immune
cells, caused downregulates the expression of Toll-
like receptors (TLRs) including TLR-mediated
signal transduction, and reduction of the
production of interleukin-6 (Jorge et al., 2018;
Schrezenmeier & Dorner, 2020).

The in vitro study of HCQ and CQ in SARS-
CoV-2 has been published recently. This study
showed HCQ (EC50=0.72uM) was fmore potent
than chloroquine. Therefore, based on the
Physiologically Based Pharmacokinetic (PBPK)
model, recommended dose for COVID-19 is 400mg
orally twice daily for loading dose of HCQ, and
200mg twice daily for four days for maintenance
dose, and when it is given at 500mg two times for 5
days would reach three times the potency of CQ
(Yao et al., 2020).

Two recent trials suggested that the HCQ
may have a positive effect on the viral load (Gautret
et al, 2020a), clinical improvement, and time to
recovery (Z. Chen et al,, 2020). Nevertheless, these
two clinical trials had several limitations. The
limitations of the first study were a relatively small
cohort of patients, only 20 patients received HCQ
(six of whom also received azithromycin) and 16
controls; with 6 days observation period; and non-
randomized trial. Another issue is selection bias,
imbalance of patient’s characteristics at baseline
between HCQ and control group, and there was no
clinical improvement in outcome measured
(Taccone et al., 2020). And second study showed
that additional hydroxychloroquine into the
standard treatment was shorter time to clinical
recovery (fever and cough) compared to standard
treatment alone; considering 13 patients had mild
symptom, so it could not be extrapolated this result
into critically ill patients. Another study with small
number of patients (11 patients) with COVID-19
has reported a persistence of SARS-CoV-2 in
nasopharyngeal swab in 8 out of 10 patients
receiving HCQ. Furthermore, three randomized
controlled trials (RCT) suggested that the HCQ/CQ
may have no significant effect on conversion rate of
SARS-CoV-2 (Huang et al, 2020), clinical status
improvement (Cavalcanti et al, 2020), and
mortality (RECOVERY Trial, 2020). Two of those
randomized controlled open-label trials
(Cavalcantietal.,2020; RECOVERY Trial, 2020) had
involved many patients comparing HCQ and
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standard of care, while one trial had a small number
of patients comparing chloroquine and
lopinavir/ritonavir. Even though a combined
randomized clinical trial (RCT) and observational
retrospective study in Taiwan showed the
reduction of median time to reach negative COIVD-
19 test in the HCQ intervention group compared to
the standard care only (5 days vs. 10 days), but the
difference was not significant (C.-P. Chen et al,
2020).

A cohort study with HCQ (800mg + 400mg as
loading dose, followed by a 400mg a day as
maintenance dose additional to standard
treatments (antiviral, immunomodulatory, and
anti-inflammatory drugs) compared to standard
treatment alone have higher mean survival by 1.4-
1.8 times in patients with any severity of COVID-19
(de Novales et al., 2020). Another cohort study in
China also favored HCQ use (200mg two times day
for 7-10 days) in addition the standard treatment
(antibiotics and anti-viral) on reducing mortality in
critically ill patients and improving cytokines IL-6
compared to standard treatment alone (Yu et al,
2020). On the other hand, a French study (case
series report), although larger, had no control arms
and no outcome on viral loads of infected
patients. This study has shown clinical
improvement of patients and made this regimen
used by clinicians worldwide. Another study from
four French tertiary care centers in acute
respiratory distress syndrome (ARDS) patients
caused by COVID-19 has shown that HCQ has
no association with improvement of overall
survival at day 21 (Mahévas et al, 2020)
(Table D).

For prophylaxis purposes, HCQ was also
unproven to prevent the COVID-19 infection.
Therefore, a clinical trial in the US and Canada was
conducted in adults with high risk of exposure, as
defined of who have household or occupational
contact with someone confirmed COVID-19 at <6
feet within 210 minutes without wearing face mask
or face shield. The study showed that the incidence
of COVID-19 did not significantly differ between
participants receiving HCQ and placebo, with an
absolute difference was -2.4% points (95%CI -7.0-
2.2; P =0.35) (Boulware et al., 2020).

However, based on the limitations of the
clinical trial design and observational studies
above, the beneficial effects of CQ/HCQ in COVID-
19 remain unclear. Therefore, WHO has initiated
the Solidarity Trial in hundreds of countries to
evaluate the safety and efficacy of CQ/HCQ
on COVID-19. This large randomized clinical trial,
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open-label, had been stopped earlier because
hydroxychloroquine showed no benefit in reducing
mortality in all severity hospitalized patients with
COVID-19. (Mahase, 2020)

The Risk of HCQ and CQ

Adverse drug reactions of HCQ/CQ are
known for many years, including their
cardiotoxicity. This ADR is due to dysfunction of
lysosomal and glycogen and phospholipids
accumulation (Thomé et al., 2013). The effect on
cardiotoxic of HCQ/CQ was related to the
cumulative dose. High dosages of CQ/HCQ have
shown increase risk cardiac events such as
atrioventricular blocks and cardiac arrest. (Ladipo
etal., 1983)

In some reported cases, if baseline QT
interval was found prolonged, closed monitoring
should be performed to mitigate the risk of
ventricular arrhythmias. If hypokalemia causes
QTc interval prolongation, low-level potassium in
severe COVID-19 may increase potential
arrhythmogenic activity of CQ/HCQ. It has been
know that CQ was more frequently causing
conduction defects in comparison with HCQ. An
observational study in 85 patients treated with
HCQ for minimum one year, and had no history of
cardiac disease, HCQ was approved safe, and was
reported developing of right bundle branch block
(RBBB) in only 2 patients, and one patient was
developing of left bundle branch block (Costedoat-
Chalumeau et al., 2007)

There was no instance of QT prolongation
or blocking atrioventricular. Abnormalities of
echocardiograms (ECG) were reported among
patients using high doses of CQ/HCQ. An systematic
review reported that cardiac complications
associated with CQ/HCQ were frequently in female
(65%), median age of 56 years old (Chatre et al.,
2018), and it was estimated for almost 85% from
all cardiac complications cases. Other adverse
effects were also reported such as heart failure
(27%), follow by hypertrophy in left ventricular
(22%), dysfunction of valvular (7%), and
pulmonary hypertension (4%).

Four recent observational studies have
reported the cardiac event attributed with the use
of HCQ/CQ in COVID-19. Even though there was no
increased death, these studies reported an
increased risk of prolonging QT-interval in high
proportion and other cardiac events such as
arrhythmia, conduction block, or other cardiac
events (Supplement Table II, number 1-4). (Chorin
etal, 2020; Gérard et al.,, 2020; Gevers et al., 2020;
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Sarayani et al., 2020). Prolonged QTc was also
reported in an open-label single-arm study in 5/45
(11%) infants from the gestation of pregnant
mothers taking HCQ. Still, they were asymptomatic,
and there was no correlation with maternal or cord
HCQ levels (Friedman et al., 2020).

In contrast, two observational studies using
the hospital database in the New York region
showed that the used of HCQ, azithromycin, or
both, compared with no treatment, was not
significantly differences in in-hospital mortality,
and none of patients was found to have an
abnormal electrocardiogram. However, the
interpretation of these findings must be done
carefully because of the Ilimitation of the
observational design (Geleris et al, 2020;
Rosenberg et al., 2020).

Most of those observational studies using
the pharmacovigilance database rely on
spontaneous adverse drug reactions (ADR)
reporting. This method is one of the critical data
sources in the field of pharmacovigilance
worldwide. Although these spontaneous ADR
reports help detect rare or un-expected ADRs occur
in post marketing authorization, but several
reporting biases occurred. Therefore, limiting
applicability of these reports for estimating the
true incidence of ADR. The common types of
limitation in spontaneous reporting are
underreporting, or there is the tendency that health
professionals reported more frequently for serious
events (Weber effect) in compare with non-serious
adverse drug reaction, and notoriety bias. It is then
very important to understand which factors could
affect ADR reporting, so it would improve the data
interpretation. Some studies have shown some
factors related to healthcare professional’s
decision to report an ADR is a play an important
role in this reporting bias.

The largest observational study was recently
published in Lancet, included more than 90,000
patients in 671 hospitals worldwide, compared
patients outcomes with COVID-19 who treated
with HCQ/CQ only or combination with
azithromycin (around 14,800 patients) with
control group of who do not receive these agents.
This study showed that HCQ/CQ alone or with
azithromycin combination, increased risk of death
during hospitalization. Mortality rates in treated
group was ranged between 16-24% compared with
about 10% only in control group patients. Group of
HCQ combination with azithromycin showed
increase the risk of serious cardiac arrhythmias.
Even after adjusted for confounding factors such as

276

demographic and other comorbidities, this
treatment combination was still more than 5-fold
increase for developing serious arrhythmia. The
World Health Organization (WHO) temporarily
halted its Solidarity Trial in group of patients using
HCQ to treat COVID-19 because the concerns that
the drug may do more harm than good. But, soon
after that, the WHO resumed the use of HCQ in the
Solidarity trial, and Lancet’s article was retracted
due to data integrity. (Mahase, 2020)

Data Safety of the use of HCQ/CQ in
Indonesia is limited. One case report showed that a
young Indonesian adult male with suspected
COVID-19 pneumonia who treated with HCQ
combination with Azithromycin, during the 24-
hour experienced deterioration of atrioventricular
block. However, an observational study in 10
hospitals in Indonesia has been done to evaluate
the prolonged QT interval among COVID-19
patients who received HCQ alone or combined with
amacrolide. (Pratama et al., 2020)

Risk management in the administration of
Chloroquine and Hydroxychloroquine in
COVID-19 patients

When prescribing HCQ and CQ with or
without macrolide, healthcare professionals should
consider pre-existing heart conditions. These
concomitant medications also prolong QT interval
and uncorrected potassium or magnesium
imbalance. These factors may cause patients to be
more prone to have heart rhythm disorders. In
addition, healthcare professionals and clinicians
should also be aware that heart rhythm disorders
are more likely or more severe if HCQ and CQ are
used at higher doses than those recommended for
their authorized indications or combined with
certain antibiotics such as azithromycin.

Several factors are conrtibuted increasing
the risk for drug-induced QTc interval prolongation
and/or TdP. Those factors among others are female
gender, age=68 years, had history of hepatic/renal
failure, has current heart disease, had congenital
long-QT syndromes, current electrolyte
disturbances, , and use of concomitant medications
associated with QTc interval-prolonging (WHO,
2017). The safety use of medications which causing
QT-prolongation would be maximized by
monitoring closely and take into account of these
factors when use the medication. A risk score has
been validated and use to predict QTc interval
prolongation because the drug associated adverse
events among hospitalized patients with risk of
cardiac events (Table III) (Tisdale et al., 2013).
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Table III. Tisdale Score

Risk Factors Points
Age 68 years or more
Female gender
Use of Loop diuretic
Serum Potassium level <3.5 mEq/L
Baseline QTc 2450 ms
History of Acute Myocardial Infarction
Use of 22 QTc-interval prolonging drugs
Sepsis
Heart Failure
Use of one QTc interval-prolonging drug

[N

W WWWNNDNRE -

When the score of < 6 predicts as low risk, 7-10 as
medium risk, and = 11 as high risks of drug-associated
QTcilnterval prolongation

Below is the guideline from American
College of Cardiology for monitoring CQ/HCQ in
COVID-19 patients (Vandenberk et al., 2016): At
the baseline; Stop and do not use all QTc-interval
prolonging agents; Monitoring ECG, hepatic and
renal function, level of serum potassium and
magnesium before giving the treatment; Measure
QTc interval and ask pharmacist input when using
the drug in patients with in acute renal or hepatic
failure; Relative contraindications (only for
therapy with potential benefits); patient has
history of syndrome QTc interval prolongation, or .
patients has QTc interval >500 msec at baseline (or
>530-550 msec in patients with QRS wave in
electrocardiography greater than >120 msec)

Monitoring closely, adjust the dose, and
discontinue the drugs: Monitor serum potassium
level daily; Place telemetry prior to therapy; Check
ECG 2-3 hours after the second dose HCQ and
continue check daily after that; If QTc increases >60
msec, or absolute>500msec (or >530-550 msec if
QRS wave >120 msec), stop azithromycin (if used),
and reduce HCQ dose, and repeat ECG daily; If QTc
still >60 msec and/or absolute >500 msec (or
>530-550 msec if QRS wave >120 msec), consdider
the risk/benefit of the therapy, consult
electrophysiologist, and stop of HCQ.

By following this risk management, the
healthcare professional will be able to reduce the
risk of HCQ/CQ use in patient with COVID-19.

CONCLUSIONS

The beneficial effect of CQ/HCQ in COVID-19
remains unclear. However, these medications have
shown to increase the risk for QTc-interval
prolongation, induced torsades de pointes (TdP) (a

Volume 32 Issue 3 (2021)

form of polymorphic ventricular tachycardia), and
other cardiac events. Therefore, risk management
is important to reduce the cardiac risk due to
CQ/HCQ in patients with COVID-19 or non-COVID-
19.
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