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OBJECTIVES

� Summarize the current anecdotal evidence related to 
the use of chloroquine or hydroxychloroquine in 
COVID-19 infections

� Describe the adverse effects related to the 
therapeutic use of chloroquine or hydroxychloroquine

� Describe the clinical manifestations and management 
of acute chloroquine or hydroxychloroquine overdose
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� Human coronavirus 229E (HCoV-229E) - 1960s
� HCoV-OC43 - 1960s
� SARS-CoV-1 - 2003 (Severe Acute Respiratory Syndrome Coronavirus 2)
� HCoV-NL63 - 2004
� HCoV-HKU1 - 2005
� MERS-CoV - 2012
� SARS-CoV-2 – 2019 - (Wuhan, China; December 2019)



� COVID-19 - coronavirus disease of 2019.
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Fatality Rate vs Avg # of people infected by each sick person
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March 24, 2020 - Hospital Guideline  for Treatment of COVID-19
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Journal of Critical Care 
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� Form of quinine that was synthesized 
in Germany by Bayer (1934) and 
emerged approximately 70 years ago as 
an effective substitute for natural quinine.
� Quinine is found in the bark 
of Cinchona trees native to Peru 
� For decades, was a front-line drug for 
the treatment and prophylaxis of malaria 
� Efficacy gradually declined due to 
chloroquine-resistant P. falciparum 

Source CDC



� Derivative of chloroquine 
� Synthesized in 1946 and was 
demonstrated to be much less 
(~40%) toxic than chloroquine in 
animals
� Available to treat auto-immune 
diseases, such as Lupus and 
Rheumatoid Arthritis

Hydroxychloroquine



Some Proposed Mechanisms of Chloroquine

� Interferes with ACE2 receptor glycosylation, 
preventing SARS-CoV-2 binding to target 
cells.

� Limit the biosynthesis of sialic acids that 
may be required for cell surface binding of 
SARS-CoV-2. 

� Modulate the acidification of endosomes 
thereby inhibiting formation of the 
autophagosome.

� Inhibit virus replication through reduction of 
cellular mitogen-activated protein (MAP) 
kinase activation.

� Alter M protein maturation and interfere with 
virion assembly and budding.

� Possible other immunomodulatory actions
Devaux CA1, Rolain JM2, Colson P2, Raoult D2. New insights on the 
antiviral effects of chloroquine against coronavirus: what to expect 
for COVID-19? Int J Antimicrob Agents. 2020 Mar 11:105938. 

https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Devaux%2520CA%255BAuthor%255D&cauthor=true&cauthor_uid=32171740
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Rolain%2520JM%255BAuthor%255D&cauthor=true&cauthor_uid=32171740
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Colson%2520P%255BAuthor%255D&cauthor=true&cauthor_uid=32171740
https://www.ncbi.nlm.nih.gov/pubmed/%3Fterm=Raoult%2520D%255BAuthor%255D&cauthor=true&cauthor_uid=32171740
https://www.ncbi.nlm.nih.gov/pubmed/32171740
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NEWS
Sales of fish tank additive skyrocket 
after studies say it could treat 
coronavirus
By Tamar Lapin
March 19, 2020 | 4:49pm

https://nypost.com/news/
https://nypost.com/author/tamar-lapin/
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https://www.championlighting.com/new_life_spectrum_ich_shield_powder_50
g.html
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Adverse Effects at Therapeutic Doses, 
Supratherapeutic Doses and in Overdose

Dose 

Duration of 
Therapy

Individual Patient 
Characteristics

Concomitant 
therapies

It’s a 
Spectrum of 

Toxicity
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Sodium 
Channel 
Blockade

Potassium 
Channel 
Blockade

Potassium 
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GICV
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Muscles
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Cardiac Effects QT Prolongation
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Adverse Effects on Hearing and Vision 

Ophthalmic Atlas Images by EyeRounds.org, The University of Iowa are licensed under 
a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License.

http://www.eyerounds.org/
http://creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US
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Cardiac Effects
Myopathy and Conduction Blocks

Left Bundle Branch Block and Irregular Rhythm 
By Steven Fruitsmaak - Own work, CC BY-SA 3.0, 

https://commons.wikimedia.org/w/index.php?curid=4233068
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EKG of an Acute Hydroxychloroquine Overdose 
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High-Dose 
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Infusion
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and Infusion 
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Potassium 

Replacement
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Bicarbonate

Risk-Based 
Aggressive 

Supportive Care
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RELEVANT PUBLIC HEALTH CONSIDERATIONS 
DURING A PANDEMIC
� Lack of clinical guidelines for off-label use in COVID-19

• Vulnerable patients including health care providers and 
emergency responders

• Special populations (children, pregnancy, breastfeeding)
• Drug-drug interactions

� Limited ability to monitor for adverse effects during an 
emergency

� Limited supply of the pharmaceutical and prescribing 
rules

• Potential use of non-pharmaceutical products 
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SUMMARY POINTS
� Chloroquine and hydroxychloroquine are currently used for 

malaria. Hydroxychloroquine is also used for rheumatoid 
arthritis and SLE

� They are being used in some patients with COVID19 infections 
as an off-label use or as part of a research study

� Both drugs are associated with several adverse effects 
affecting the heart, the gastrointestinal tract, hearing, and 
vision. Other effects include myopathy, neuropathy, 
neuropsychiatric events, and hypoglycemia

� Acute overdoses can be associated with severe toxicity in 
different organs or systems including the heart (cardiac 
conduction), brain and serum potassium levels
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