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Dear Editor,

Hydroxychloroquine (HCQ) primarily used to treat systemic lupus erythematosus (SLE) and 
malaria among others, is currently used to improve the pneumonia symptoms in critically ill 
COVID-19 patients1, taking cue from recent reports suggesting that HCQ could reduce the viral 
load in patients with COVID-19 combined with azithromycin2. Without going into ambiguity 
about the peer review and low sample size of the study, we would like to address some potential 
safety issues associated with the use of hydroxychloroquine, especially in the critically ill ones. 

Accumulating evidence suggests that sepsis onset in COVID-19 is causing red blood cell (RBC) 
lysis through lipid peroxidation of the RBC membrane, alteration of RBC membrane pumps, an 
influx of calcium into the RBC, and changes in 2,3-diphosphoglycerate levels, releasing intracel-
lular content leading to persistent inflammatory conditions and multiple organ failure3. Existing 
oxidative status in COVID-19 patients coupled with hematologic effects like aplastic anemia, 
agranulocytosis, leukopenia and thrombocytopenia of chloroquine can lead to oxidant hemoly-
sis in patients with glucose-6-phosphate dehydrogenase (G6PD) deficiency4. 

Elucidation of a probable genetic determinant contributing to the differential susceptibility 
to COVID-19 infection remains to be done. However, G6PD deficiency, an X-linked enzymatic dis-
order, may render an individual susceptible to SARS-CoV2 infection. G6PD catalyzes the pentose 
phosphate pathway ultimately producing adenine dinucleotide phosphate (NADPH) molecule, 
which is essential in RBCs. Of all, RBCs lacking other NADPH-producing enzymes are particularly 
susceptible to damage by reactive oxygen species. 

Early evidence indicate that the absence of the bioactive G6PD enzyme led to 12 fold pro-
duction and 3 fold replication of HCov-229E coronavirus, in vitro5, strongly suggesting that 
G6PD-deficient COVID-19 patients may suffer highest chloroquine induced toxicity. Reports 
about the global prevalence of G6PD lacks consensus; however, the estimate put it around 7%6 
with differences among different ethnic groups. Exposure of G6PD deficient individuals to ox-
idative stressors can induce acute hemolysis. It is safe to assume that the use of chloroquine in 
critically ill G6PD deficient COVID-19 patients can increase the disease severity.

Way Forward
Testing for G6PD deficiency among hospitalized patients with COVID-19 disease is warrant-

ed before the results of Phase III clinical trial of hydroxychloroquine in COVID-19 patients are 
available7. Additionally, recombinant human erythropoietin (rhEPO) to increase the red cell 
mass can be used for anemia correction in COVID-19 patients8. Recent reports indicate that EPO 
protects many organs including lung, kidney and nervous system against ischemia and apopto-
sis9 in critically ill patients10. EPO also reduces pro inflammatory IL-6, an important constituent 
of cytokine storm, and Hepcidin production, in turn downregulating cellular ferroportin and 
iron absorption11, that can lead to efflux of iron from macrophages. It seems likely that alveolar 
macrophages phagocytose the SARS-CoV2 viral particles and this iron efflux may hamper the 
enzymatic activities and eventual infection of T lymphocytes12. Therefore, we recommend G6PD 
testing before using HCQ. Further, rhEPO administration in anemic COVID-19 patients may be 
considered.
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