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ABSTRACT

The widespread outbreak of SARS-CoV-2 was declared a public
health emergency by the World Health Organization and various
governments worldwide. This prompted the implementation of
stringent infection control measures to curb the spread of the
virus. Amidst this, the medical community faced the challenge of
treating the virus without specific therapies or a vaccine, leading
to reliance on empirical treatment approaches. In this context,
hydroxychloroquine, an antimalarial and antirheumatic drug, gained
attention as a potential treatment option. Despite its theoretical
benefits, such as inhibiting viral entry, reducing inflammation, and
modulating immune responses, empirical studies yielded inconsistent
results. Some indicated a potential for symptom relief, while others
showed no significant improvement in patient outcomes. The initial
enthusiasm waned as the lack of substantial evidence led to revoking
its Emergency Use Authorization, and several clinical trials were
prematurely halted. The review in question critically examines the
factors contributing to the ineffectiveness of hydroxychloroquine
in treating SARS-CoV-2 infection, highlighting the complexities of

drug repurposing during a rapidly evolving pandemic.
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1. Introduction

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) poses a serious risk to human health. As of the latest data,
the pandemic has resulted in 774 631444 reported cases and has

tragically led to several fatalities worldwidel1]. Characterized by its

ability to spread swiftly among people, the average time between
successive cases (serial interval) was approximately 7.5 days.
Additionally, the timeframe from the onset of symptoms to death
can be as brief as 14 days, with this duration often being even
shorter in elderly individuals. This highlights the rapid progression
of the disease, particularly in older populations(2]. Moreover, SARS-
CoV-2 commonly leads to acute respiratory distress and pneumonia,
and many patients have also reported experiencing gastrointestinal
symptoms[2].

Coronaviruses are characterized by their enveloped structure,
positive-sense single-strand RNA, and distinctive glycoprotein
spikes on their surface. The genetic composition of SARS-CoV-2,
spanning 29 881 base pairs, shares similarities with bat-derived
SARS-like coronaviruses, specifically bat-SL-CoVZC45 and SL-
CoVZXC21. In patients infected with SARS-CoV-2, there is an
observed increase in interleukin (IL) levels, particularly IL-1B, as
well as heightened levels of interferon-y (IFN-y), IFN-y-inducible
protein 10, monocyte chemoattractant protein, granulocyte colony-
stimulating factor, macrophage inflammatory protein, and tumor

necrosis factor (TNF)-al2.3].
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targeting the KCNH2 gene, which results in the inhibition of protein

expression in the potassium channel(62].

4.3.2. Drug interactions

HCQ has the potential to synergize with other drugs, especially
antiarrhythmic class IA drugs, when used concurrently, leading
to further QT interval prolongation. This interaction can pose
an increased risk of arrhythmias and cardiac complications[63].
Potassium-wasting diuretics[63], antipsychotic drugs[64],
antidepressants(64], and macrolides prolong the QT intervall65.66].
Azithromycin, a macrolide, prolongs the QT/QTc interval with
mortality riskl(67,68]. Macrolides can influence the hERG (human
ether-a-go-go-related gene) and the repolarization process,
particularly by targeting the His-Purkinje tissue and the M cells in
the heart. This effect on cardiac repolarization can be significant
and may contribute to the risk of arrhythmias when macrolides
are used in combination with other drugs, such as HCQI69]. Long-
term use of proton pump inhibitors can cause hypokalemia or
hypomagnesemial63,70], leading to metabolic abnormalities. The
significant decrease in potassium ion levels can be a contributing
factor to the development of torsades de pointes, especially when
combined with HCQ. Additionally, drugs that inhibit CYP2D6, such
as amiodarone, quinidine, cimetidine, diphenhydramine, paroxetine,
ritonavir, and terbinafine may interfere with the metabolism of HCQ,

leading to its accumulation and potential toxicity.

5. Conclusion

The use of HCQ in the management of SARS-CoV-2 infection
was initially empirical, driven by early reports suggesting potential
benefits. However, as more extensive population-based studies
were conducted, the lack of efficacy and increased risks, including
mortality and cardiovascular toxicity, have become apparent. In
addition to concerns about cardiotoxicity, therapeutic failure with
HCQ may be attributed to various factors, including patient-related
factors, genetic mutations, and a suboptimal response to HCQ.
Hence, the risk-benefit profile of the medication should be assessed

in the context of COVID-19 treatment.
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