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The world today has a new challenge, the novel coronavirus (2019-nCoV) pandemic which emerged in China in early December 
2019 and has brought the entire world to standstill with over 2 lac cases and nearly 9000 deaths reported worldwide. As the vi-
rus has been demonstrated to have high transmissibility with humans worldwide lacking immunity, an exponential rise in cases is 
expected in countries where initial cases have just emerged. Though researchers have documented efficacy of anti-viral drugs like 
Remdesivir/Lopinavir/Ritonavir/Ribavarin in treating cases of pneumonia caused by COVID-19 [1], these drugs are neither easily 
available nor is it financially feasible to use these drugs in developing countries like India. 

Vaccine development is underway, but any approved and effec-
tive COVID-19 vaccine is at least 12 - 18 months away. Based on 
the pharmacokinetics, pharmacodynamics and recent limited data 
available on their use in laboratory confirmed COVID-19 cases, we 
suggest the following armamentarium to be kept ready to contain 
the spread and decrease the mortality with novel coronavirus in-
fection especially in developing countries.

Mechanism of action

Chloroquine: It is an anti-malarial drug which is also used in ex-
traintestinal amoebiasis.

Introduction

Chloroquine, an age old anti malarial drug, is known to be inhib-
itor of autophagy, a lysosome-dependent mechanism of intracellu-
lar degradation [2]. The drug is known to accumulate by a weak 
base mechanism in the acidic food vacuoles of intraerythrocytic 
trophozoites preventing hemoglobin degradation from occurring 
in that organelle. Chloroquine and related quinolines have also 
been reported to inhibit the novel heme polymerase enzyme that is 
also present in the trophozoite food vacuole [3].

Potential role in COVID-19 infection
Chloroquine causes elevation of endosomal pH and interferes 

with terminal glycosylation of the cellular receptor, angiotensin-
converting enzyme 2 (ACE 2), cell surface binding sites for S pro-
tein of SARS-CoV. This along with the elevation of vesicular pH may 

negatively influence the virus-receptor binding and abrogate the 
infection by SARS CoV at clinically admissible concentrations [4]. 
Chloroquine phosphate has been shown to have apparent efficacy 
and acceptable safety against COVID-19 associated pneumonia in 
multicenter clinical trials conducted in China. The drug is recom-
mended to be included in the next version of the Guidelines for the 
Prevention, Diagnosis and Treatment of Pneumonia Caused by CO-
VID-19 issued by the National Health Commission of the People's 
Republic of China for treatment of COVID-19 infection in larger 
populations in the future [5]. The multicenter collaboration group 
of Department of Science and Technology of Guangdong Province 
and Health Commission of Guangdong Province has included chlo-
roquine in the recommendations regarding the prevention and 
treatment of COVID-19 pneumonia [6]. Chloroquine has also been 
reported to act as a zinc ionophore, thereby allowing extra cellular 
zinc to enter inside the cell and inhibit viral RNA dependant RNA 
polymerase which has been suggested as potential mechanism of 
action on COVID-19 [7]. Chloroquine has been demonstrated to 
result in abnormally enlarged early endosomes (EE) vesicles [8]. 
A recent systematic review has concluded that there is rationale, 
pre-clinical evidence of effectiveness and evidence of safety from 
long-time clinical use for other indications to justify clinical re-
search on chloroquine in patients with COVID-19. However, the au-
thors advise that clinical use should either adhere to the Monitored 
Emergency Use of Unregistered Interventions (MEURI) framework 
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Suggested dosage

The Chinese expert consensus guidelines recommend chlo-
roquine phosphate tablet, 500 mg twice per day for 10 days for 
patients diagnosed as mild, moderate and severe cases of novel 
coronavirus pneumonia and without contraindications to chloro-
quine [3]. Interim guidelines for treatment of COVID-19 patients in 
Belgium recommend chloroquine base 600 mg (10 mg/kg) at diag-
nosis and 300 mg (5 mg/kg) 12h later, followed by 300 mg (5 mg/
kg) BD up to Day 5 or chloroquine phosphate 1000mg at diagnosis 
and 500 mg 12h later, followed by 300 mg BD up to day 5 [10]. 
However, as chloroquine is known to have large volume of distribu-
tion, we recommend a loading dose followed by maintenance dose. 

or be ethically approved as a trial as stated by the World Health 
Organization. Undoubtedly, safety data and data from high-quality 
clinical trials are urgently needed [9].

Side effects

Chloroquine is well tolerated by most people, even for long-
term therapy. Side effects include nausea, vomiting, diarrhea, 
unpleasant metallic taste, abdominal cramps, anorexia, pruritis, 
deafness, tinnitus, seizures, hypotension, electrocardiographic 
changes (bundle-branch block, atrioventricular block), cardiomy-
opathy, retinopathy, pancytopenia, aplastic anemia, agranulocyto-
sis, thrombocytopenia and neutropenia. 

Caution advised

For use in elderly (> 65 years), renal functions need to be moni-
tored. Pregnancy is however not considered a contraindication for 
administration of chloroquine.

Contraindications
Chloroquine is contraindicated in psoriasis, retinal disease, or 

porphyria.

Prophylactic role
As the inhibitory effects of chloroquine have been observed 

when the cells are treated with the drug even before exposure to 
the virus, prophylactic advantage of this drug may play a significant 
role in containment of COVID-19 [11]. 

Hydroxychloroquine: An anti-malarial drug which is also used in 
rheumatoid arthritis, systemic lupus erythematosus, Q fever and 
porphyria cutanea tarda.

Mechanism of action
Hydroxychloroquine inhibits stimulation of the toll-like recep-

tor (TLR) 9 family receptors which are cellular receptors for mi-
crobial products that induce inflammatory responses through ac-
tivation of the innate immune system [12]. Similar to chloroquine, 
hydroxychloroquine is known to increase lysosomal pH in antigen-
presenting cells.

Potential role in COVID-19 infection

HCQ, similar to chloroquine is a weak base that is known to el-
evate the pH of acidic intracellular organelles, such as endosomes/
lysosomes, essential for membrane fusion [11]. HCQ has also been 
documented to effectively inhibit the entry step, as well as the 
post-entry stages of SARS-CoV-2, similar to effect of chloroquine. 
Both chloroquine and hydroxychloroquine have been documented 
to block the transport of SARS-CoV-2 from early endosomes (EEs) 
to endolysosomes (ELs), which appears to be a requirement to re-
lease the viral genome as in the case of SARS-CoV. Unlike chloro-
quine, hydroxychloroquine has also been demonstrated to increase 
the size and number of ELs significantly [5]. Hydroxychloroquine 
is also known to inhibit cytokine production and cytokine storm 
has been reported in SARS-CoV-2 infection, thereby suggesting its 
added advantage [13]

Suggested dosage

400 mg at suspicion/diagnosis, 400 mg 12h later followed by 
200 mg BD up to Day 5 as per interim guidelines for treatment of 
COVID-19 patients in Belgium [6].

Side effects 
Common side effects include headache, vomiting, changes in vi-

sion and muscle weakness. Severe side effects may include allergic 
reactions and prolongation of QT interval.

Cautious use
Advised during pregnancy, concurrent use with drugs prolong-

ing QT interval like Azithromycin and Ondansetron which may be 
prescribed to patients with COVID-19 infection.

Contraindications
Hydroxychloroquine is contraindicated in myasthenia gravis, 

porphyria, retinal pathology, epilepsy and QTc > 500msec.

Other drugs showing potential for use in COVID-19 infection ei-
ther alone or in combination with other drugs include.

Zinc: Used to treat and prevent diarrhea in infants and children 
and as therapeutic drug in Wilson disease. It has been reported to 
reduce severity and duration of common cold and also progression 
of age related macular degeneration.

Mechanism of action
Zinc supplementation has been documented to decrease oxida-

tive stress biomarkers (reactive oxygen species). Zinc supplemen-
tation results in decreased generation of inflammatory cytokines 
by upregulating A20, a zinc transcription factor, which inhibits the 
activation of NF-κB [14]. 
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As the world is taking all due measures to contain the spread of 
COVID-19 pandemic, the developing countries would need cheaper 
and readily available armamentarium to tackle this healthcare cri-
sis. The present manuscript is an attempt to update on the exist-
ing knowledge about potential drugs which might prove to be the 
answer to the COVID-19 pandemic either alone or in combination 
with other drugs.

Conclusion 

Potential role in COVID-19 infection
Increasing the concentration of intracellular zinc with zinc 

ionophores like pyrithione has been reported to efficiently impair 
the replication of a variety of RNA viruses [15]. In addition, the 
combination of zinc and pyrithione at low concentrations inhibits 
the replication of SARS coronavirus (SARS-CoV) [16,17]. Recently 
chloroquine has also been documented to increase Zinc absorption 
and combination of the two drugs has been proposed as an effec-
tive regimen for COVID-19 infection though large scale RCTs are 
required to confirm this observation [7].

Azithromycin: A macrolide antibiotic which is used in community 
acquired pneumonia, upper respiratory tract infections, Mycobac-
terium avium complex (MAC) infections in HIV patients, chancroid, 
chronic obstructive pulmonary disease, otitis media and urethritis.

Mechanism of action
Azithromycin inhibits RNA-dependent protein synthesis by 

binding to the 50S ribosomal subunit resulting in blockage of 
transpeptidation.

Role in COVID-19 infection
Anti-inflammatory properties of Azithromycin have been well 

known [18]. Azithromycin has been documented to suppress Th1- 
and Th2-related chemokines inducible protein-10 (IP-10)/macro-
phage-derived chemokine (MDC) in human monocytic cell lines 
[19]. A recent French study has documented that hydroxychlo-
roquine was effective on its own as a treatment, when combined 
with azithromycin it was even more effective, and by a significant 
margin in confirmed cases with COVID-19 infection. Thought he re-
sults are based on limited patient size of 30 patients, they seem to 
be promising as they confirm similar findings reported from China 
[20].

Side effects
Allergic reactions (e.g. angioedema, anaphylaxis, Stevens-John-

son syndrome, toxic epidermal necrolysis and drug reaction with 
eosinophilia and systemic symptoms (DRESS) have been reported 
(rare), including fatalities; cardiac conduction defects and fungal 
or bacterial superinfection.

Cautious use
Advised with chloroquine or hydroxychloroquine and domperi-

done as it may prolong QTc interval. Use in neonates and infants 
may result in hypertrophic pyloric stenosis.

Contraindications
Hypersensitivity to azithromycin, erythromycin or other mac-

rolides.

Social distancing and personal hygiene

Last but definitely not the least, social distancing by avoiding 
mass gatherings, unnecessary travel and maintaining 6 feet dis-
tance from others along with regular hand washing with soap and 
water/alcohol based sanitizer, cough etiquettes and surface disin-
fection with 62% - 71% ethanol, 0.5% hydrogen peroxide, or 0.1% 
sodium hypochlorite for 1 minute [21] are minimal pre-requisite to 
contain the spread of COVID-19. In addition, we should attempt to 
maintain adequate immunity by eating nutrient-dense diet, regu-
larly exercising, getting adequate sleep, and controlling stress. All 
these measures will aid in flattening the curve of number of active 
cases at any given time in near future so as to avoid the health ser-
vices to be overwhelmed which can prove disastrous and signifi-
cantly increase mortality with the disease.

Other drugs whose potential role in COVID-19 infection may 
be explored further: A personal viewpoint

As the COVID-19 pandemic is showing no signs of containment 
and vaccine development is expected to take atleast an year or so, 
potential role of various other drugs in treating/limiting severity 
of COVID-19 infection needs to be explored urgently. Nitazoxanide 
is one such drug with broad spectrum antiviral activity which has 
been repurposed for the treatment of influenza. It has no major 
side effects and has been reported to inhibit the replication of 
coronavirus [22]. Combination of vitamin B2 and UV light has been 
reported to effectively reduce the titer of MERS-CoV in human 
plasma products [23]. Other suggested drugs which might have a 
potential role in COVID-19 infections include Minocycline as it is 
known to inhibit IL-6 and age old anti influenza drug, Amantadine, 
which need to be tested in clinical trials in order to document their 
efficacy. Other drugs which remain unexplored as of now include 
Topiramate (carbonic anhydrase inhibitor), Moxifloxacin (antibi-
otic used in respiratory illness) and Acetazolamide (carbonic an-
hydrase inhibitor) with role in pulmonary edema caused due to 
mountain sickness which may be extrapolated to potential role in 
COVID-19 associated ARDS.
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