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SHORT COMMUNICATION

The double-edged sword of antimalarials  
in cancer and COVID-19-infected patients

Antimalarika jako dvousečná zbraň u pacientů s rakovinou  
a infekcí COVID-19
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The SARS-CoV-2  virus causes COVID-19, 
and it has reached pandemic levels since 
March 2020 exerting an unprecedented 
global impact on public health and 
health care delivery. The pandemic has 
impacted patients’ access to cancer treat-
ments, and in some cases, cancer treat-
ment has been postponed, changed to 
an ambulatory treatment, or stopped. 
Several publications have indicated that 
patients with cancer appear to be at an 
increased risk of mortality and severe ill-
ness due to SARS-CoV-2 infection [1]. 

The antimalarial quinine analogue 
drugs, chloroquine (CQ) and the less 
toxic hydroxychloroquine (HCQ), which 
belong to the aminoquinoline class, 
were developed primarily to treat ma-
laria. However, they are also indicated to 
treat patients with chronic discoid and 
systemic lupus erythematosus, and for 
acute and chronic rheumatoid arthritis 
in adults [2]. Due to their antiviral prop-
erties, the antimalarials have been used 
to treat patients with COVID-19. To date, 
there has been no conclusive data about 
the real benefit and safety of these drugs 
in COVID-19 patients [3]. Because highly 
efficient treatment alternatives are lack-
ing, antimalarials are still used to con-
trol the viral infection in different parts 
of the world. 

Autophagy is a catabolic mechanism 
of regulated intracellular turnover in 
which cells degrade cellular proteins, 
organelles, and cytoplasm that are en-
gulfed, digested, and recycled to sustain 
cellular metabolism. It is associated with 

cell death and acts as tumour suppres-
sor during cancer initiation. Autophagy 
also has a  dual mechanism that en-
hances tumour cell survival by promot-
ing metastasis through enhancing tu-
mour cell survival. Several autophagy 
inhibitors, such as Lys05  family, ROC-
305, GNS561, and those targeting lys-
osomes are being investigated and they 
are at different stages of clinical devel-
opment [4]. Lysosomes are the intracel-
lular organelles that play a critical role in 
the catabolic pathways that are driven 
by mTORC1 [5]. Antimalarial drugs, CQ, 
and HCQ, inhibit lysosomal function; 
however, the mechanism of how to in-
hibit autophagy–lysosome function re-
mains unclear [6]. Currently, CQ and HCQ 
are clinically available antimalarial drugs 
and several trials on autophagy inhibi-
tion have been conducted, but the clin-
ical value of targeting autophagy ther-
apy remains controversial. A  recently 
published meta-analysis study that in-
cluded seven clinical trials encom-
passing 239  cancer patients who were 
treated with either CQ or HCQ in combi-
nation with other anticancer treatments 
showed that autophagy–lysosome in-
hibitor-based therapy had a statistically 
significantly higher response rate, pro-
gression-free survival, and overall sur-
vival compared with the therapy without 
autophagy–lysosome inhibitors [7]. 

The COVID-19  pandemic is leading 
to new knowledge for physicians. We 
have recently become aware of the neg-
ative impact of antimalarials with or 

without macrolides in the treatment of 
cancer patients who are infected with  
COVID-19. At the American Society of 
Clinical Oncology (ASCO) virtual con-
gress in 2020, a study was presented that 
included 1018  COVID-19-positive pa-
tients who were under active treatment 
or had previous hematologic or inva-
sive solid malignancies reported at sev-
eral academic and community sites. The 
multivariable regression analysis found 
several factors that were associated with 
an increased 30-day mortality rate, in-
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apy. The progress of anti-COVID-19 vac-
cination is dishearteningly slow, so the 
treatment of non-vaccinated people 
is still a  burning issue. In above-men-
tioned recent data that were presented 
at the ASCO virtual congress, there was 
worrisome information about the use of 
HCQ-based therapy in all types of can-
cer patients, which was an independ-
ent factor that was associated with an 
increased 30-day mortality rate. This 
outcome and future data generated 
from studies with antimalarials as an 
anti-COVID-19  treatment or as an au-
tophagy–lysosome inhibitor should 
be closely followed up to determine 
whether the negative consequences are 
reproduced in the autophagy–lysosome 
research or whether it is only related 
to COVID-19-positive cancer patients  
or both. 
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cluding HCQ and azithromycin treat-
ment [8]. However, in a retrospective re-
view of a study that was conducted in 
Spain, the authors reported that com-
bined HCQ and azithromycin treatment 
showed a better outcome after a multi-
variate analysis, with only three deaths 
among 18  patients who received this 
treatment. It should be noted that this 
COVID-19  cancer patient analysis from 
Spain was small (N = 45) [9].

Summarizing, we can say that au-
tophagy–lysosome inhibition remains 
an attractive strategy to augment stand-
ard therapy and improve long-term out-
comes for a  broad range of malignan-
cies. Despite previous studies having 
shown controversial results, the unique 
meta-analysis study indicated the ben-
efit of these antimalarials. Many studies 
with CQ and HCQ are registered at clin-
icaltrial.gov, and they are further inves-
tigating the benefit of these drugs as 
autophagy–lysosome inhibitors in can-
cer. During the COVID-19  pandemic, 
a large number of cancer patients have 
been treated with CQ/ HCQ-based ther-


