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	 The anti-malarial and immunomodulatory drug hydroxychloroquine (HCQ) was seen 
as a viable option for therapeutic repurposing in coronavirus illness (COVID-19). However, 
based on clinical research, the concentration-dependent effects of HCQ are inconclusive. 
Web of Science, PubMed, Embase, MEDLINE, Global Health databases and ClinicalTrials.gov 
were searched from December 10, 2022, to February 15, 2024. The factors used for eligibility 
requirements were Population, Intervention, Comparison: pre-post/placebo/standard care, 
retrospective data or randomized clinical studies. Modified Newcastle-Ottawa Quality 
Assessment Score and Cochrane criteria was used. Three retrospective studies (386 patients with 
a baseline and follow up ECG) and four randomized trials (283 patients: HCQ with standard 
care; azithromycin= 188; standard care/placebo= 95) used HCQ as treatment for hospitalized 
COVID-19 patients, one randomized trial examined chloroquine (CQ) (81 patients: CQ high 
dose= 41; low dose CQ=40) to treat hospitalized patients with severe COVID-19 and one case 
series (98 patients: HCQ= 10; azithromycin= 27; HCQ along with azithromycin = 61) studied 
HCQ as treatment for hospitalized confirmed/ suspected COVID-19 cases. Findings showed 
significant prolongation of QTc Interval in 12% to 93% of patients. The administration of HCQ 
combined with or without azithromycin requires continuous ECG surveillance to prevent risk 
of cardiotoxicity.
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	 SARS-CoV-2 (severe acute respiratory 
syndrome coronavirus), also called COVID-19, 
first appeared in late 2019 in Wuhan, China.1 On 
January 6, 2023, there were 657,977,736 COVID-19 
cases, as reported by WHO, including 6,681,433 
deaths. A total of 13,073,712,554 vaccine doses 
have been delivered as of December 21, 2022. 

Efforts to establish viable treatment techniques for 
this dreaded pandemic have been continuing. There 
are currently no particular therapeutics for infection 
of SARS-CoV-2, and a number of medicinal 
drugs (e.g., antivirals, antibiotics, inhaled nitric 
oxide, immune modulators, and convalescent 
plasma) have been repurposed with negative to 
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equivocal evidence.2 To treat COVID-19, two anti-
malarial medications from the amino-quinoline 
group, namely chloroquine as well as hydroxy-
chloroquine) have gained more attention. This 
is due to their inhibition of other coronaviruses, 
namely SARS-CoV-1.2,3

	 Chloroquine raises the pH of acidic 
vesicles. It is a 9-aminoquinoline that was 
discovered in 1934. When given extracellularly, 
the non-protonated chloroquine penetrates the 
cell and becomes protonated, and concentrates 
in acidic, low-pH organelles. Its antiviral action 
depends on how much the virus uses endosomes 
for entry. Chloroquine has a wide range of effects 
on virus infection. Without causing noticeably 
harmful side effects, chloroquine has been used 
extensively to treat autoimmune disorders, HIV, 
malaria, and amoebiasis in humans.4 In COVID-19 
pneumonia, chloroquine or hydroxychloroquine 
was evaluated, and it was successful in reducing the 
duration of the illness. Chloroquine and Remdesivir 
work well together to treat COVID-19 infection in 
a lab setting, and they have been used in patients 
with positive outcomes.5While recent trials in 
COVID-19 have indicated severe cardiac effects, 
antimalarials have a tolerable safety profile for 
treating malaria. The most common cardiac side 
effect is a lengthening of the QT interval, which 
raises the risk of sudden death or torsade de pointes. 
This effect can be brought on by concurrent use 
of macrolides, as was the case in the early months 
of the pandemic.6,7 The widespread usage of 
chloroquine (CQ) or hydroxychloroquine (HCQ) in 
nations where malaria is endemic may be to blame 
for the negative correlation among malaria and 
COVID 19 prevalence. This is due to the possibility 
that these drugs can treat and prevent COVID 19 
infection through three key mechanisms: (i) slowing 
the progression by decreasing T cell activation and 
preventing cytokine storm; (ii) altering cellular 
pH and prevention in viral replication; and (iii) 
Antiviral activity of CQ in both infected and 
normal cells, suggesting that HCQ may also have 
this property. The use of CQ has been discontinued 
as an anti-malarial in most of Africa in favour of 
artemisinin-based combination therapy, which has 
no indication of ineffectiveness.8Antimalarials are 
not typically recommended by any COVID-19 
treatment guidelines, despite the fact that it may 

appear evident that the evidence against their usage 
is strong. Instead, actual data seem to support the 
contrary. Recently, despite their ineffectiveness, 
Brazil reported using them. In the context of a 
developing nation, this study offers: a real-life/
pharmacovigilance experience with the use of 
these medications.9 The prospect of utilising 
CQ in the treatment of SARS-CoV-2 has been 
vigorously debated in the fields of science, politics, 
and economics due to recent advancements and 
potential side effects of the medication discovered 
in prior attempts to treat acute viral illnesses. 
The potential contribution of CQ and HCQ to 
the fight against the virus has undoubtedly been 
overemphasised, despite some promising early 
results that were subject to significant restrictions, 
simplification, and overinterpretation of the 
data. The effectiveness of CQ and HCQ to treat 
COVID-19 is not directly supported by any data 
currently. Despite encouraging in vitro outcomes, 
the most recent and largest international RCTs for 
COVID-19 therapies released by WHO found little 
to no impact on overall mortality, the beginning of 
ventilation, and the development of a ventilator-
associated pneumonia (VAP) score.10Due to the 
severity of the condition, recent studies have 
investigated a large fraction of critically sick 
patients (who finally needed mechanical ventilation, 
or MV), a population that is particularly vulnerable 
to drug-induced QT prolongation.11 Additionally, 
it is well known that pneumonia with a higher 
degree of severity may itself be a risk factor for 
QT prolongation.12 Many national papers have 
recently been produced to instruct clinicians on QT 
monitoring during this pandemic in order to prevent 
any potentially fatal drug-induced incident in the 
setting of COVID-19 sickness.13,14 Prior research 
has shown that automated QT measurement, or QT 
generated by electrocardiographic (ECG) devices, 
is more accurate than manual QT assessment. 
Nevertheless, the majority of these studies used 
healthy volunteers.15This systematic review will 
analyse the benefits and adverse effects of using 
chloroquine or hydroxychloroquine in COVID 19 
cases and association of HCQ alone or combined 
with Azithromycin (AZT) withQT variation/
prolongation48 hr after initiation of HCQ/AZT 
inthis specific population of SARS-CoV-2.
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MATERIALS AND METHODS

Search strategy
	 From December 10, 2022, to February15, 
2024, searches were conducted in Google 
Scholar, PubMed, Scopus, Web of Science and 
ClinicalTrials.gov. Stats data were collected from 
World Health Organization Official website. The 
search was constrained to full text papers published 
in English language. Only completed studies with 
results were examined at ClinicalTrials.gov. To find 
additional papers for inclusion, the references of 
all pertinent studies and reviews were checked. 
Study selection and eligibility criteria
	 Based on the studies titles and abstracts, 
reviewers separately assessed the search results to 
find research that might be relevant. The eligibility 
requirements were considered as we carefully 
studied and chose the pertinent papers. The factors 
listed below were used to specify eligibility 
requirements:
(1) Population: People who has tested positive or 
is suspected of having COVID-19 (post-exposure), 
and hospitalised COVID-19 patients. 
(2) Antimalarial drug (HCQ intervention). 
(3) Results: Suspected or confirmed cases of 
COVID-19 who are hospitalised: negative 
conversion of virus, mortality, ECG surveillance, 
QTc interval changes and any other negative 
outcomes.
Data Extraction
	 The authors pulled data from the 
studies included and cross-checking it to ensure 
correctness. A standard data extraction sheet was 
used to pool- registry of study protocol, patient 
demographics, any pre-existing health conditions, 
treatment modalities, protocol for administering 
HCQ, any simultaneous medication, duration 
of follow-up and outcome data. The following 
symptoms were also recorded from the data: QTc 
interval > 500 ms, and other cardiac events 
Risk of bias assessment
	 Risk of bias assessment was approached 
following Cochrane guidelines for RCTs,16 
and the domains evaluated were selection bias, 
performance bias, detection bias, attrition bias, 
reporting bias and other bias. 
Data synthesis
	 Mean Difference (MD) or Relative Risk 
(RR) for dichotomous (negative conversion of 

virus and adverse events) and continuous variables 
were described at 95% Confidence Intervals (CI). 
Although funnel plots have a limited ability to 
identify effects when there are few trials, they may 
be effective tools for evaluating meta-analyses for 
minute study effects.17 The effect sizes and the 95% 
CI were presented using funnel plots and forest 
plots, and significance was determined using a 
2-tailed p 0.05 using Review Manager version 5.3 
for the analyses (Cochrane IMS). 
Methodological Quality assessment
	 Modified Newcastle-Ottawa Quality 
Assessment Score were assessed for determination 
of exposure, outcomes and follow ups of all nine 
studies18. 
Dealing with missing data
	 When possible, the number of patients 
who completed the follow-up to the moment of 
outcome assessment was examined as part of the 
primary analysis for efficacy outcomes. In cases 
where this wasn’t possible, we investigated the 
effects of missing data using an intention-to-treat 
approach. We intended to include all participants 
receiving at least one dose of either the intervention 
medicine or a placebo in the safety outcomes. To 
investigate the effects of missing information on 
the major outcomes, we have conducted sensitivity 
analyses.

RESULTS

	 The search yielded 1,077 potentially 
relevant records. After evaluation, 30 full-text 
articles were scrutinized for eligibility and 9 
studies included in the review bases on study titles, 
abstracts and completed trials from ClinicalTrials.
gov (Table 1). 
	 Of the included trials, three were 
retrospective studies in which HCQ was used as 
a medication to COVID-19 hospitalized patients 
along with standard care and ECG was monitored 
at baseline and post therapy,19-21 six randomized 
trials included HCQ to treat hospitalized patients 
with COVID-19.22-27Modified Newcastle-Ottawa 
Quality Assessment Score of 1 indicated a positive 
affirmation as an original score of 1 star (Table 2). 
	 Details of study selection process and 
specific reasons for exclusion are described as a 
flow diagram in Figure 1.
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Fig. 1. Flow of article selection

Table 2. Modified Newcastle-Ottawa Quality Assessment Score* 

Author (year)	 Ascertainment	 Outcomes 	 Length of 	 Loss to
	 of exposure	 Assessment	 Follow-up 	 follow-up rate

Chorin E. et al 19	 1	 1	 1	 1
Tang W. et al 20	 1	 1	 1	 1
Borba MGS. et al 21	 1	 1	 1	 1
van den Broek MPH et al 22	 1	 1	 1	 1
Bessière F. et al 23 	 1	 1	 1	 1
Ramireddy A. et al 24	 1	 1	 1	 1
Cipriani et a l25	 1	 1	 1	 1
Bun SS et al 26	 1	 1	 0	 1
Eveleens Maarse BC et al 27 	 1	 1	 0	 1
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Fig. 2a. Risk of bias graph

Fig. 2b. Risk of bias summary
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Fig. 3a. Forest plot for effects of HCQ use on QTc interval

Fig. 3b. Funnel plot for effects of HCQ use on QTc interval

HCQ as treatment for hospitalized patients with 
COVID-19
	 The studies were carried out in the USA, 
China, Brazil, France and the Netherlands. Trials 
enrolled individuals with confirmed or suspected 
cases of COVID-19 and included critically as 
well as non-critically ill COVID 19 patients, 
requiring hospitalization. All trials had a parallel 
design, classified as Phase 2/ Phase 3 and were 
registered on ClinicalTrials.gov. Dosage regimens 
of HCQ were different between studies and QTc 
Interval was assessed at baseline and up to 2- or 
3-days post therapy. Most studies had a low risk 
for random sequence selection and attrition bias, 
there was potential risk for allocation concealment, 

performance, detection, and reporting bias (Figures 
2a, 2b).19-27 
	 Statistical heterogeneity was unavailable 
due to variety of studies included in review. Any 
meta-analysis result for QTc interval > 500ms 
was restricted due to inclusion of retrospective 
studies in review The forest plot shows reduced 
QTc prolongation in the experimental group, 
indicating hydroxychloroquine’s relatively safer 
cardiovascular profile in controlled settings. The 
x-axis represents effect size (e.g., mean QTc 
change) and the y-axis shows study precision, 
typically the inverse standard error (Figures3a, 
3b). Tang W. et al (2020) found no difference in 
negative conversion of virus by using HCQ than 
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the standard of care alone.20 COVID-19 treatment 
with HCQ and azithromycin enhanced the threat 
of TdP by raising the likelihood of excessive QTc 
interval prolongation in a sizable majority of 
individuals.19 Studies only reported a moderate 
improvement in QTc Interval after treatment.26 
When compared to the other group, a higher dose 
of CQ in particular increased the occurrence of QTc 
intervals longer than 500 milliseconds.21

	 Studies showing a generalized increase 
in the probability of unfavorable outcomes in 
COVID-19 hospitalized patients (QTc> 500ms) 
reported after HCQ treatment19, 21- 24,26. When given 
HCQ along with normal therapy, 30% of patients 
experienced adverse events, compared to 9% of 
patients in the control group. These occurrences 
included diarrhea, impaired vision, and other 
gastrointestinal issues.20Contrary to findings of 
other studies a randomized controlled trial found no 
significant association between HCQ concentrations 
and QTc interval at plasma concentrations as high 
as 200 ng/mL, hydroxychloroquine27 (Table 1).

DISCUSSION

	 Globally, the COVID-19 pandemic 
has a significant negative impact on people, 
communities, healthcare systems, markets, and 
governments. There is currently no best method 
for managing COVID-19, and there are no 
100% effective vaccinations to protect against 
SARS-CoV-2 infection. Several drugs including 
colchicine, CQ, favipiravir, interferon, ivermectin, 
lopinavir-ritonavir, ribavirin, remdesivir and 
HCQ have been studied for their potential to 
be repurposed for the prevention and treatment 
of this illness. Observations of reduced viral 
replication in vitro are the basis for the argument 
that HCQ should be repurposed,28 however clinical 
data show different outcomes.29-31 Based on the 
findings of RCTs and retrospective investigations, 
we combined the available data in this systematic 
review and meta-analysis to determine the 
effectiveness and safety of HCQ for the prevention 
and treatment of COVID-19. A trial included in this 
review evaluated the safety and efficacy of high 
and low CQ dose regime and showed no effect of 
CQ in COVID-19 management instead, there was a 
higher risk of adverse drug events. The high-dosage 
group presented more instance of QTc interval (> 

500 milliseconds); henceforth higher dosage of CQ 
should not be recommended for severe cases.21

	 Our results support best practices’ 
conclusions that HCQ is ineffective against 
COVID-19 at the current state of the art. 
Hydroxychloroquine (HCQ) has demonstrated 
effectiveness in vitro against SARS-CoV-2 
by altering intracellular pH and disrupting the 
glycosylation of both the ACE2 receptor and 
the viral spike protein, thereby inhibiting the 
virus’s ability to infect host cells.28 Despite 
encouraging preclinical findings, it has not been 
proven to be a successful COVID-19 therapy. QTc 
interval monitoring is clinically essential when 
administering hydroxychloroquine/chloroquine, 
as these agents are associated with a risk of QT 
prolongation, potentially leading to life-threatening 
arrhythmias. This is particularly critical in 
populations with pre-existing cardiovascular 
conditions or those receiving other QT-prolonging 
drugs. Cautious use, regular ECG monitoring 
and individualized risk assessment is strongly 
recommended to mitigate cardiac complications 
and ensure patient safety during treatment with 
these repurposed COVID-19 therapies.29,32

	 The QT interval represents the time 
taken for the heart’s ventricles to depolarize and 
then repolarize, and when prolonged, it increases 
the risk of developing serious arrhythmias, 
most notably Torsades de Pointes, which can 
progress to sudden cardiac death.33 HCQ exert 
their antiviral effects by altering endosomal pH 
and interfering with viral entry, replication, and 
immune modulation. However, these drugs also 
affect cardiac ion channels, particularly by blocking 
the hERG (human Ether-à-go-go-Related Gene) 
potassium channels, which play a crucial role in 
cardiac repolarization.34 This blockade delays 
repolarization and prolongs the QT interval. 
COVID-19 patients, especially those with pre-
existing cardiovascular disease, electrolyte 
imbalances (e.g., hypokalemia, hypomagnesemia), 
renal dysfunction or those receiving other QT-
prolonging medications (such as azithromycin), 
are at even higher risk of adverse cardiac events. 
Elderly patients and those in critical care settings 
are particularly vulnerable. In such cases, QTc 
prolongation can quickly become clinically 
significant and life-threatening. Routine QTc 
monitoring—ideally via serial ECGs before, 
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during, and after drug administration—is therefore 
recommended.35

	 The current study adds weight to the data 
that HCQ is ineffective in many clinical contexts 
and gives crucial information to those who make 
healthcare decisions. In clinical studies, there 
had been no link between HCQ treatment and 
decrease in the frequency, intensity, or duration of 
COVID-19 symptoms,29-31 nor has the drug’s use 
been related with a decreased risk of hospitalization 
in COVID-19 outpatients. Although a medicine 
specifically for SARS-CoV-2 has not yet been 
discovered, management techniques and a few 
drugs have improved patient outcomes. Without 
any supporting data and in disregard of their 
negative side effects, a number of medications 
have been promoted for usage. The US Food 
and Drug Administration (FDA) and other health 
organizations have just recently approved the use 
of remdesivir and tocilizumab for the treatment of 
hospitalized COVID-19 patients. The symptomatic 
COVID-19 patients require medical examination 
and risk factor categorization for worse clinical 
outcomes.36,37. Analgesics and antipyretics are 
included in the symptomatic therapy for outpatients. 
Moreover, precautions to lessen the possibility of 
SARS-CoV-2 transmission should be taken by 
isolating confirmed cases. Prone posture and 
respiratory physiotherapy may be recommended 
for individuals who have dyspnea.38,39 In order to 
prevent dehydration, regular fluid consumption 
should also be encouraged, and walking should be 
promoted while taking into account the patient’s 
tolerance. The use of SARS-CoV-2 specific 
monoclonal antibodies has been investigated for 
the treatment of out-patients with mild to severe 
COVID-19.40-41 Clinical trial participants who 
received HCQ have attained HCQ concentrations 
that are lower than the goal levels determined by 
in vitro experiments.31 Nevertheless, the in vivo 
concentration of HCQ must be high enough for 
in vivo antiviral activity to be possible, which 
increase the risk of systemic exposure, adverse 
effects, and toxicity.42 According to our findings, 
there was no difference between patients receiving 
HCQ and a placebo when it came to the negative 
conversion of virus in the hospital context. 
There is contradictory evidence about the HCQ 
effectiveness in COVID-19 according to previous 
systematic reviews and meta-analyses. A living 

systematic review that used data from RCTs, cohort 
studies, and case studies, stated that HCQ can 
improve respiratory related CT findings with low-
quality evidence, without any impact on mortality, 
the requirement for mechanical ventilation, the 
severity of progression, symptomatic relief, 
or the clearance of upper respiratory viruses.43 
Nevertheless, a recent study that included findings 
from both open-label and blinded trials revealed 
that the impact of HCQ on hospitalization and death 
was minimal to nonexistent.44

Limitations
Our findings have drawbacks, such as early study 
termination and increased potential of detection and 
performance bias. Also, we discovered that non-
peer reviewed studies had a significant impact on 
the quality of the evidence for a few key outcomes. 
Although the results’ degree of certainty on the 
absence of a therapeutic benefit for HCQ was 
limited, we think the genuine impact is probably 
rather close to the calculated effect. 
Clinical implication 
	 The high dose-response connection 
between HCQ and significant prolongation of 
QTc Interval require continuous ECG monitoring 
and caution to HCQ usage among individuals at 
higher risk of cardiotoxicity. The study explored 
the potential benefits of these drugs in combating 
viral infections. The findings suggested that 
hydroxychloroquine and chloroquine exhibited 
promising antiviral properties, raising the possibility 
of their use in viral treatment strategies. However, 
the review also highlighted the importance of 
assessing their impact on cardiovascular health, 
emphasizing the need for a comprehensive 
understanding of potential risks and benefits 
associated with these medications.
	 The study underscored the intricate balance 
between antiviral efficacy and cardiovascular 
considerations, offering insights into the complex 
interplay between these drugs and overall health 
outcomes.

CONCLUSION

	 The data that is now available, based on 
the findings of retrospective studies and RCTs, 
did not demonstrate any therapeutic advantages 
of HCQ and showed significant prolongation of 
QTc Interval hence indicating continuous ECG 
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surveillance during the treatment protocol and at 
follow up. 
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